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IntrafibriUar Structure as lueU as Inter-protofibrillar Linkages 


fibrils corresponds to 12*5 A, which comes very close 
to the lattice constant to dry collagen. It is interesting 
to note that the orientation of the proton of the 
7-hydroxyl group with respect to the hydroxyproline 
ring atoms in the above structure is very similar 
to that reported from the neutron diffraction studies 
on 4-hydroxyl-L-proline-. In fact, it is also possi¬ 
ble to have the hydrogen bond from the Hyp OH 
to O.^ of a neighbouring protofibril through the 
intermediary of a water molecule. If this is made 
reasonably good with hydrogen bond lengths of 
the order of 2*75 A, then the separation between 
the neighbouring protofibrils comes to 14 A. This 
roughly corresponds to the interprotofibrillar distance 
in collagen at normal humidities. 


d'hus, we see that Hyp can serve a double pur¬ 
pose in collagen— (a) it can form hydrogen bonds 
linking neighbouring peptide chains in a single 
triple helix and (b) it can also form hydrogen bonds 
with^ a different triple helix to link the two together. 
Thus, without ever forming a covalent linkage, 
hydroxyproline can serve a very important pur¬ 
pose in stabilizing the collagen structure. It may 
be mentioned that two recent studies have experi¬ 
mentally verified that the melting temperature, I 
of collagen fibres is about 15° higher when the 
prclines in position 3 in the peptide chain are all 
hydroxylated. than when they are not hydroxylatcd’^ K 
In the work by Berg and Prockop-\ the T^^^ was 
measured directly from optical rotation studies anti 



Fig. 2. The hydrogen bond scheme linking O'^H'^ 
0:i of ^ the next protofibril is shown for a central triple 
protofibrils in hexagonal directions. It is to be noted that this I 
hexagonal lattice for the structure. 


of one protofibril In position 3 with 
helix along with the three neighbouring 
inkage can be continued to form a good 
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was shown to be appreciably larger for the hydroxy- 
ated form of collagen ithan the unhydroxylated 
form from the same source. In the latter studies 
by Jiminez ei the thermal stability of unhydroxy¬ 
lated collagen relative to hydroxylated collageni 
was investigated using pepsin digestion at various 
temperatures as an enzymatic probe of conforma¬ 
tion. Their results also indicate that the unhydroxy¬ 
lated molecules have a denaturation temperature 
between 20° and 25°, while the hydroxylated 
molecules are stable beyond 35°. These studies 
can be taken to be very good evidence in support 
of the theoretical ideas put forward from our 
laboratory regarding the role played by hydroxy- 
proline in the stability of the collagen molecule. 


This work was supported by U.S. PHS Grants 
AM-15964 in Bangalore and AM-11493 in Chicago. 
M. B. is grateful to the CSIR, India, for a scholar¬ 
ship. 
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Amperometric Studies of Some Rare Earth Kojaks 


AMPEROMETRIC, POTENTIOMETRIC AND MAGNETIC STUDIES Oh SOME 

RARE EARTH KOJATES 

R. C. AGARWALA and S. P. GUPTA 
Depart men! of Chemistry, D.N. College, Meerut 250002 


Abstract 

The reactions of the rare earth elements Cc**', Pr'’‘, Sm‘“ and 

with kojic acid have been studied by employing amperometric and potentiometric titrations. 
The results of these titrations reveal 1 :3 (metal : ligand) stoichiometry for the complexes. 
The experimental magnetic moments are in agreement with those reported for typical lanthanide 
sulphates and other compounds, indicating that metal ion in these chelates acts as a free ion. 
as far as the /-electrons are concerned. 


Introduction 

1>ARE earth complexes of kojic acid of the general 
"^composition 1 MfC^. Hr,(HoO).)] (where M =: 
La•^-^ Ce'^ Pr'C Nd''^ Gd*'^ Ho'» and 

Y"'"'*) were prepared recently by and characterised. 
Analytical data and IR spectra of complexes show 
kojic acid acting as bidentate ligand and two water 
molecules are also present in the coordination 
sphere. In this communication the reactions of 
rare earth elements (La^'3, Ce+3, Nd"^*®, 

and Gd+'V) have been studied by employing ampero¬ 
metric and potentiometric titrations. Magnetic 
susceptibility data on the complexes are also 
reported in this paper. 

Materials and Methods 

All chemicals were of BDH (AR) quality. Elico 
model LMO pH meter, in conjunction with a glass 
electrode and a SCE, was used for potentiometric 
titrations conducted at 30° C Amperometric and 
magnetic measurements were jna4e as reported in 
the earlier communication^, 


Results and Discussion 

A mperomdric titrations .—^Thc amperometric 
titrations, both direct and reverse, were carried out, 
using 2 M sodium nitrate as supporting electrolyte 
and 0’2% gelatine solution as maximum suppressor, 
at the plateau of the rare earth ion (— l'2Vj and 
the ligand (■— 0-95 V) respectively. 

From the results of these titrations it is indicated 
that the mole ratio in which the metal and the 
ligand combine to form the respective complex is 
1:3. 

Potentiometric titrations .—^The titrations were 
carried out with the solutions containing the metal 
and the ligand in the ratios of 1:0, 1:1, 1:2 
and 1 : 3 against 0-1 M NaOH. 

The solution containing lanthanum nitrate alone 
exhibits only one inflexion point (Fig. 1, curve A), 
corresponding to the interaction of 3 moles of 
NaOtl with 1 mole of lanthanum to give 1 m.ok' 
of lanthanum hydroxide. 

La+3 + 3 OH* ^La(OH)a. 




PROTEACEAE 

by 

PROF. C. VENKATA RAO 


Royal 8vo., Pp. 224 Price Rs. 34 00 $11,00 Sh. 68 


“.A most useful summary of our present knowledge of the 

group designed to stimulate interest in the difficult problem of the evolution 
of the floras of the southern hemisphere.” 

The monograph furnishes an extensive bibliography and is profusely 
illustrated with 75 text-figures comprising more than one thousand individual 
illustrations besides nine halftone plates and a colour frontispiece. 

Copies con be obtained from 
THE SALES & DISTRIBUTION OFFICER 


PUBLICATIONS & INFORMATION DIRECTORATE. CSIR 
HILLSIDE ROAD. NEW DELHI 12 


-1 


A GREAT NAME 

IN THE BOOK TRADE || 

INTERNATIONAL BOOK HOUSE PRIVATE LIMITED 

Indian Mercantile Mansions (Extn.) 

Madame Cama Road 

BOMBAY-1 1 

* Leading Subscription Agents 

Foreign & Indian Periodicals 

* Sole Concessionaires 

Time Life Books 

* Sole Concessionaires 

Reader’s Digest Books 

* Concessionaires 

Buttcrwortli Legal PublicatiorivS 

* Selling Agents 

Several Leading British &r 


American Publishers 

Branch at: 

Press Division: 

91, Mahatma Gandhi Road, 

W. Q. Judge Press, 

BangaIore-1 

97, Residency Road, 


BangaIore-25 


CUKR. SCI,, JANUARY 5, 1975 












HYDROXYPROLINE STABILIZES BOTH INTRAFIBRILLAR STRUCTURE AS WELL AS 
INTER-PROTOFIBRILLAR LINKAGES IN COLLAGEN* 

G. N. RAMACHANDRAN 

Molecular Biophysics Unit, Indian Institute of Sclmce, Bangalore 560 012 (Indian 
Department of Biophysics, University of Chicago, Chicago, Illinois, 60637 (U.S.A.) 

AND 

M. BANSAL AND C. RAMAKRISHNAN 

Molecular Biophysics Unit, Indian Institute of Science, Bangalore 560 012 (India) 


Abstract 

It is shown that the previous report from the author’s laboratory that hydtoxyproline 
has a role in stabili 2 ing collagen structure can be slightly modified to make it serve the pur^se 
of not only leading to hydrogen bonds between two chains in the triple helix, but also in link¬ 
ing one triple helix with another. Tht mo-dified scheme of hydrogen bonding is discussed and 
illustrated with diagrams. 


1 TN a recent paper-i, it was reported from our 
.*■ laboratory that hydroxyproline can play an 
important part in stabilizing the collagen structure 
by forming hydrogen bonds, with its hydroxyl group 
. (OTH'V) playing a vital role in this linkage. The 
,i essence of the type of hydrogen-bonded linkages 
that was proposed is continued in the diamond 
shaped region shown in Fig. 1 of that paper. A 
.more careful re-examination of this structure indi- 
,i|cates that it would be possible for the hydroxy- 
! proline OH to be involved both in a hydrogen bond 
.'connecting two neighbouring chains (say A and B) 
in the triple helix, as well as to form a hydrogen 
bond with a neighbouring triple-helical protofibril. 

I This arrangement of hydrogen bonds is shown in 
Fig. 1 , where only the relevant atoms of chain A 
and B are shown in detail. It will be seen that the 
NH group (NoHo), corresponding to the second 
residue in the sequence -Gly-X-Y- which occurs 
in collagen, forms a hydrogen bond with of a 
neighbouring chain via the water molecule 
Qw Hg^). Of the two protons in the water, 

one forms an almost straight hydrogen bend with 
of chain A, while the second proton forms a 
hydrogen bond with the 03 'V atom of chain A 
■acting as a receptor for this bond (the standard 
nomenclature of referring to all atoms belonging 
to the same residue by the same subscript is adopted 
in this paper, which is slightly different from the 
earlier notation of denoting all atoms in the same 
peptide unit by the same subscript, which was 
Wopted in Ref. 1). It will be seen, therefore, that 
the water molecule does not have any free proton 
available for external linkage in this model. For 


’ Contribution No. 53 from the Molecular Bio- 
'physics Unit, Indian Institute of Science, Banga- 
lore-560 012, India. 


the same reason, the water medium in the structure 
cannot easily disturb the water proton by forming 
a hydrogen bond via that atom. 



Fig. 1. Diagram showing the hydrogen bonding 
arrangement in a protofibril of collagen involving 
the hydroxyproline OH group and a water molecule. 
The water molecule is linked differently with the 
Hyp 03'from what was previously reported in Ref. 1. 
Here the water donates a proton to 0“^ and the 
proton is the donor of the hydrogen bond linking 
the protofibril chain to a neighbouring protofibril. 
(The numbers denote the heights of the atoms 
concerned parallel to the fibre axis.) 

What is more interesting is the fact that the 
proton U^y of the hydroxyl group in residue 3 of 
chain A is now available for linking one protofibril 
with another. This is shown in Fig. 2 in which 
the linking hydrogen bond from Hyp for a central 
protofibril is shown with three other protofibrils 
in outline in the neighbourhood of this. The dia¬ 
gram shown corresponds to the case in which the 
hydrogen bond is direct between H 3 Y of the 
central protofibril and the O 3 of the nieghbouring 
protofibrit. The distance between the two proto- 
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fibrils corresponds to 12*5 A, which comes very close 
to the lattice constant to dry collagen. It is interesting 
to note that the orientation of the proton of the 
7 -hydroxyl group with respect to the hydroxyproline 
ring atoms in the above structure is very similar 
to that reported from the neutron diffraction studies 
on 4-hydroxyl-L-proline-. In fact, it is also possi¬ 
ble to have the hydrogen bond from the Hyp OH 
to O.j of a neighbouring protofibril through the 
intermediary of a water molecule. If this is made 
reasonably good with hydrogen bond lengths of 
the order of 2*75 A, then the separation between 
the neighbouring protofibrils comes to 14 A. This 
roughly corresponds to the interprotofibrillar distance 
in collagen at normal humidities. 


Thus, we see that Hyp can serve a double pur¬ 
pose in collagen— (a) it can form hydrogen bonds 
linking neighbouring peptide chains in a single 
triple helix and (^) it can also form hydrogen bonds 
with, a different triple helix to link the two together. 
Thus, without ever forming a covalent linkage, 
hydroxyproline can serve a very important pur¬ 
pose in stabilizing the collagen structure. It may 
be mentioned that two recent studies have experi¬ 
mentally verified that the melting temperature, T'", 
of collagen fibres is about 15° higher when the 
prolines in position 3 in the peptide chain are all 
hydroxylated. than when they are not hydroxylated-’ h 
Jn the work by Berg and Prockop-h the T^^^ was 
measured directly from optical rotation studies and 



Fig. 2. The hydrogen bond scheme linking O'VH'^ of one protofibril in position 3 with 
0;j of the next protofibril is shown for a central triple helix along with the three neighbouring 

protofibrils in hexagonal directions. It is to be noted that this linkage can be continued to form a good 
hexagonal lattice for the structure. 
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Amperometric Studies of Some Rare Earth Kojates 

I. JtClCTLCE 


On the addition of 1 mole of the ligand to the 
lanthanum nitrate solution, the pH of the solution 
is lowered (Fig. 1, curve B). This lowering of 
pH' can be attributed to the release of protons 
during complex formation. The curve shows two 
inflexion points, one corresponding to 1 mole and 
the other to 3 moles of NaOH respectively. As the 
solution contains lanthanum and the ligand in 1 : 1 
ratio, it is assumed that 1/3 of the metal reacts 
with the ligand to form 1 : 3 complex with the 
release of a proton which is neutralized by 1 mole 
of NaOH, while the remaining 2/3 of the metal 
is. precipitated as hydroxide on the addition of 
another 2 moles of NaOH. 



0-0 /-O 2'0 S’O 


€QUfl/Al£A/TS OF A/a, Of/ 

Fig. 1. pH*metric titration curves. A, 20 ml 
0*005. M lanthanum nitrate -h 30 ml HoO ; B, 
20 ml 0-005 M lanthanum nitrate + 5 ml 0*02 M 
koj'c acid + 25 ml H^O ; C, 20 ml 0 *005 M 
lanthanum nhrate -f 10 ml 0-02 M kojic ac'd + 
20 ml H.,0 ; D, 20 ml 0*005 M lanthanum nitrate -f- 
15 ml 0*02 M kojic acid -f 15 ml H.^0 ; titrant, 
0*1 M NaOH. 

The titration of the solution containing metal 
and the ligand in 1:2 ratio (Fig. 1, curve C) 
shows two inflexion points, one corresponding to 
2 moles and the other to 3 moles of NaOH 
respectively. This clearly indicates that at 2 
equivalence the 2 protons were neutralized and other 
one ^ equivalence of NaOH 19 required for the 
fcydi-pjp^e forq^tiop. 


Similarly with the solution containing metaJ and 
the ligand in 1:3 ratio (Fig. 1, curve D) shows 
only one inflexion point corresponding to 3 moles 
of NaOH, which are required to neutralize the 
3 protons released during 1 : 3 complex formation. 

Similar potentiometric behaviour was obseiwed 
with the other rare earth ions (Ce+s^ Pr+3, Nd+2, 
Sm+^ and Gd+^) showing thereby the existence of 
1 : 3 complexes in these systems also. 

Magnetic measurements, —Results of magnetic 
measurements at room temperature are presented 
in Table I. The effective magnetic moment has 
been calculated from corrected molar susc’epti« 
bilities by Curie law. 

Peff = 2*84 VXm (con.)'^ 

Table 1 

Magnetic susceptibilities of rare earth kojates 


Complex 

Temp. ;c:xlO® 
"K 

X'„X10 

“ Meff 

(BM) 

£Ce (CoH 504 ) 3 (H.O) ] 

303*0 

4*04 

2020 

2*33 

[?r(C6H504)3(HoO),] 

303 0 

10*18 

5907 

3 69 

[Nd (C0H5O4), (H3O),] 

302*5 

8*08 

4908 

3*46 

[S.Ti (CoHsOi)^ (H3O).] 

302-5 

1*95 

987 

1*53 

[Gd (CoH 504)3 (H3O) j 

302-5 

43*14 

26390 

7*90 


gnetic suiceptibilily per g of material, 
^'m== Corrected magnetic susceptibility per gmole. 

The JLa+3 chelate under examination was found 
to be diamagnetic. The magnetic moments 
obtained experimentally for the remaining rare 
earth chelates are in good agreement with the 
values for typical lanthanide sulphates'^. These 
values suggest that the lanthanide ion acts 
approximately as free ion, as far as the /-electrons 
are concerned. 
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was shown to be appreciably larger for the hydroxy* 
ated form of collagen than the unhydroxylated 
form from the same source. In the latter studies 
by Jiminez el a!. K the thermal stability of iinhydroxy- 
lated collagen relative to hydroxylated collageni 
was investigated using pepsin digestion at various 
temperatures as an enzymatic probe of conforma¬ 
tion. Their results also indicate that the unhydroxy¬ 
lated molecules have a denaluration temperature 
between 20'' and 25^^, while the hydroxylated 
molecules are stable beyond 35°. These studies 
can be taken to be very good evidence in support 
of the theoretical ideas put forward from our 
laboratory regarding the role played by hydroxy- 
proline in the stability of the collagen molecule. 
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.4MPEROMETR1C, FOTENTlOMETRIC AND MAGNETIC STUDIES Oh’ SOME 

RARE EARTH KOJATES 

R. C. AGARWALA and S. P. GUPTA 
Depart men! of Clieniishy, D.N. CoUeyie, Mcerul 250002 


Abstract 

The reactions of the rare earth elements (La****', Ce**', Pr'*^ and 

with kojic acid have bc*en studied by employing amperometric and potentiometric titrations. 
The results of these titrations revc-al 1:3 (metal : ligand) stoichiometry for the complexes. 
The experimental magnetic moments are in agreement with those reported for typical lanthanide 
sulphates and other compounds, indicating that metal ion in these chelates acts as a free ion. 
us far as the /-electrons are concerned. 


IN'J RODUCTION 

R are eanh complexes of kojic acid of the general 
composition lM(C,jH^^P;).{ (HoO).] (where !Vl =: 
La'■^ Cc'^ Pr'^ Nd'-'h Sm'^'eld'll by '^ Ho'-* and 
Y-i'-i) were prepared recently by us* and characterised. 
Analytical data and IR spectra of complexes show 
kojic acid acting as bidentatc ligand and two water 
molecules are also present in the coordination 
sphere. In this communication the reactions of 
rare earth elements (La-**^, CeP^, Pr'l-'k NcH'®, Sm-i’-^ 
and Gd+‘5) have been studied by employing ampero¬ 
metric and potentiometric titrations. Magnetic 
susceptibility data on the complexes are also 
reported in this paper. 

Materials and Methods 

All chemicals were of BDH (AR) quality. EHco 
model LMO pH meter, in conjunction with a glass 
electrode and a SCE, was used for potentiometric 
titrations conducted at 30® C. Amperometric and 
magnetic measurements were made as reported in 
the earlier communication^, 


Results and Discussion 

A niperonielnc I if rations .—^^Phe amperometric 
titrations, both direct and reverse, were carried out, 
using 2M sodium nitrate as supporting electrolyte 
and 0-2% gelatine solution as maximum suppressor, 
at the plateau of the rare earth ion (— 1-2V) and 
the ligand (— 0-95 V) respectively. 

From the results of these titrations it is indicated 
that the mole ratio in which the metal and the 
ligand combine to form the respective complex is 
I : 3. 

Fotentionielric tilralions .—^The titrations were 
carried out with the solutions containing the metal 
and the ligand in the ratios of 1:0, 1:1, 1:2 
and 1:3 against O-IM NaOH. 

The solution containing lanthanum nitrate alone 
exhibits only one inflexion point (Fig. 1, curve A), 
corresponding to the interaction of 3 moles of 
NaOH with 1 mole of lanthanum to give 1 m.o|^' 
pf lanthanum hydroxide. 

+ 3 OH" ->La(OH)3. 
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OXIDATION OF CYSTEINE WITH CHLORAMINE-T AND DICHLORAMlNE-l' 

N„ M. MADE GOWDA, A. S. ANANDA MURTHY and D. S. MAHADEVAPPA^ 
Department of Post-graduate Studies and Research in Chemisiiy, University of Mysore, 
Maiiasa Gangofri, Mysore 570 006, India 


^HE oxidation of cysteine and other thiols^ has 
been the subject of a number of investigations. 
The sulphydryl group is generally oxidized to the 
corresponding disulphide, although instances of 
oxidation beyond the disulphide stage are known-’'h 
Kinetic investigations of the oxidation of thiols as 
a rule require rapid analytical tcchn'ques. Cystc'nc 
is an important aniino acid and several analytical 
reagcnts^'^i have been employed for assaying this 
compound by direct or through instrumcn al me ho ’s. 
In the present investigations, wc have exam’ncd the 
behaviour of chloraminc-T (CAT) and dichlor- 
amine-T (DCT) towards cysteine and we are 
reporting about some simple analytxa! methods 
devised for estimating the compound, with these 
reagents. 

Materials. —L(~f-)-Cysteine (E. Merck) was puri¬ 
fied by recrystallization from aqueous solution and 
was assayed to 95^5% by the iodimctric methodA 
The purity of the sample was checked by TEC and 
paper chromatographic methods, where it gave a 
single spot. An aqueous solution 2 mg 

per ml) was prepared by dissolving the compound 
in water containing a few drops of dilute HCI. 
Other solutions of cysteine were prepared by dis¬ 
solving the solid in appropriate bun'orsi- and 
solvents. 

CAT (E. Merck) was purified by the. method of 
Morris cf ald’K An approx'matcly dec'normal 
solution was prepared and standardized by the iodo- 
metric method. DCT was prepared and standardized 
by the method of Jacob and Nair*‘k Reagent grade 
materials were used in preparing solutions of other 
compounds. All solutions were prepared in triple 
distilled water. 

Two methods were adopted for estimating the 
thiol. 

(I) Dh-ecl Titration Procedure : Preliminary 
experiments showed that aqueous cysteine solutions 
can be directly titrated against CAT with 
starch-KI internal indicator in presence of dilute 
H 0 SO 4 . The overall concentration of H.»SO,,, should 
be maintained at least at 0-2 N and higher acid 
concentrations did not affect the results. In the 
recommended procedure, aliquots of aqueous 
cysteine solution are taken in a titration flask. 
About 2 ml of starch-KI mixture and enough of 
2N H 2 SO 4 to make the overall concentration 0-2 N 


* To whom correspondence should be addressed. 


are added. The solution is titrated against 
standard CAT solution to the appearance of a 
pale blue colour. The values are found to he 
reproducible. 

A pctcnliometric titration between aqueous 
cysteine and CAT solutions was found to be un¬ 
suitable as no sharp potential break could be 
observed under the experimental conditions. 

A direct titration of cysteine in glacial acetic 
acid solution aga'nst a ()-02I92N solution of DCJ" 
(‘n glacial acetic acid) was carried out potentio- 
mctrically and by visual end-point method as des¬ 
cribed for th’oglycol'c acidt*"*. A potential break 
of about 100 mv was recorded for a 0 -lml addi¬ 
tion of titrant near the end-point. 

Oxidation of the thiol involves a single electron 
change with both CAT and DCT, which can be 
sloichlometrically represented as : 

2 R'SH -h RN Cl Na --- R'SSR' 4 - RNH.» ~f 
NaCI “ ( 1 ) 

4 R'SH -f RNClo 2 R^SwSR' -f- RNH. -f- 
2 HCI “ “ (2) 

where R'= HOOC.CH(NHA CH. and R ~ /)- 
CH.( — Cj.H-iSO^. The presence of disulphide (R^ 
0*044) was detected by paper chi'omatography 
with biitanol-acclic acid-water (4: 1 ; .*>v/v) as 
solvent and ninhydrin spray reagent ( 0 * 2 <';<. solu¬ 
tion in biitanol-water-acclic acid 95: 4: 0*5 v/v). 

Some typical results of analyses arc given in 
Table I. It can be seen that ( A'f and DCf can 
be used for a rapid and accurate assay of thiol. 

The interfercnco of some amino a.cids and related 
compounds in the estimation of cysteine was investi¬ 
gated. Lysine, leucine, glutamine, methionine and 
urea 0 * 1 m mole) did not interfere in the 
estimation with CAT, while histidine, alanine, valine, 
serine, threonine, arginine, glycine, prolinc and 
thiourea interfered. Although a similar behaviour 
was noticed with DCT titrations, leucine and 
glutamine interfered while arginine, glycine, proline 
and urea had no effect. 

(11) Back Titration Procedure : In preliminary 
experiments with CAT, known amounts of cysteine 
solution (^ 10 mg) prepared in the appropriate 
buffer were added to a known excess volume of CAT 
solution (^ 1 *25 m moles) in an iodine flask. 
The reaction mixture was set aside for various 
intervals of time, with occasional shaking. Then 
the excess CAT left unconsumed was determined 
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Table I 

Oxidation of cysteine with chloramine^T and dicldoramine-T 


Titrant CAT TitrantDCT Titration CAT 

Direc^t titration Direct titration Potentiometric titration Back titration method 

“Weight of thiol Weight of thiol Weight of thiol Weight of thiol 

Taken Found Taken Found Taken Found Taken Found 

mg mg mg mg mg mg mg mg 

9*26 9-26 9-92 9-96 10-04 10-09 5-96 6-01 

18-52 18-51 19-83 20-18 20-07 20-19 9-93 9-92 

27-78 27-62 34-70 34-80 30-11 29-89 19-86 19-91 

37-04 36 88 44-61 44-61 40-15 40-12 23-84 23-69 

57-23 57-51 49-56 49-66 50-19 50-73 29-80 29-55 

76-31 76-31 59-48 59-60 60-22 60-28 33-77 33-67 

9539 95-96 69-39 69-46 .. .. 36-60 36-61 


by back titration. A comparison of the extent of 
oxidation after 30 min. showed that there is a 
10 electron change per mole of cysteine in bnffer 
med'a. of pH 1-3, which decreases with the 
increase in pH, Le., 9-5 at pH 5, 8-8 at pH 7 and 
6-3 in 0-1 N NaOH. The results were quite 
reproducible in the pH range 1-3 and the following 
procedure was therefore used for estimating the 
thiol. A solution of cysteine in pH 1 buffer 
(-^2 mg/ml) was prepared. Aliquots of the solu¬ 
tion were added to 50 ml of decinormal CAT solu¬ 
tion in an iodine flask. The mixture was shaken 
occasionally and after 30 min. 10 ml of 2N HoSO., 
and 10 ml of 20% K1 were added and the liberated 
iodine was titrated against standard thiosulphate. 
The amount {x mg) of cysteine in the experimental 
solution is given by 

= 12-12y(Ui- u,), 

where y is the normality, is the blank titration 
and V,, the volume of thiosulphate used to titrate 
the excess of CAT after oxidation of cysteine. 

Stoichiometry of the above oxidation could 
probably be represented as follows : 

HOOC - CH (NHo) CH.,SH + 5 RNCl Na + 
5 H.>0 -^HOOC ~CH (NHo) CHO + 5 RNH^ -f 
5 NaCl 4 -H 0 SO 4 . " b) 

Paper chromatography was used to identify the 
reaction products. Benzyl alcohol saturated with 
water was used as the solvent for detecting the 
sulphonamide (Ry> = 0*905) and 0*5% vanillin in 
1 % HCl solution in ethanol was the spray reagent. 
Attempts were made to detect the aldehydic amino 
ac-d with the amino acid solvent and spray reagent, 
employed for the disulphide. A spot corresponding 
to R^ =0*091 was observed and this probably can 
takep as for tbe compound. 


Typical results of analyses are shown in Table I. 
The back titration procedure with DCT was unsatis¬ 
factory as the reaction was sluggish and showed 
only a 5-6 electron change per mole of cysteine 
(in glacial acetic acid solution) even after 40 
minutes. 

One of us (D. S. M.) acknowledges financial 
assistance from the University Grants Commission, 
New Delhi, India. 
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VARIATION OF INTERNAL PRESSURE OF 
MERCURY WITH APPLIED PRESSURE 
AND TEMPERATURE 

The importance of the measurement of internal 
pressure of pure liquids, mixture of liquids and 
solutions has been stressedIn this communica¬ 
tion, the variation of the internal pressure of mercury, 
with applied pressure is studied, using the experi¬ 
mentally obtained data* for the computation. 
Method of Calculation of the Internal Pressure (tt). 



From the thermodynamic equation of stale. 



From Maxwell’s thermodynamic relations. 



1 

/?T * 


Therefore, equation (1 ) can be written as 


( 2 ) 


(3) 


where a is the isobaric volume expansivity, the 
isothermal compressibility, T the absolute tempera¬ 
ture and p the pressure at which the system is 
examined. 


V. V, 

“ (t7 ' T,) 

where and Vo arc the volumes at Tj° K and 
To® K respectively, the volumes being measured at 
constant pressure. 

■ Vi' (P.. Pi) 

where V,' and arc the volumes at pressures 
and Po respectively when the temperature of the 
system is constant. 

Results and Discussion .-—^The graph presented gives 
the variation of internal pressure with applied 
pressure at three different temperatures. Since 
it is linear with a negative slope, one can expect 
the internal pressure to pass through zero and ^ 
become negative if the external pressure is increased!’^ 
The internal pressure is due to intermolecular 
forces. As the applied pressure increases the repul¬ 
sive forces between the molecules become dominant 
and this decreases the internal pressure. It is seen 
that the slope is almost the same at the tempera¬ 
tures at which the system is examined. 

It is also observed that the internal pressure 
increases with the temperature when the pressure 


is maintained constant. As the temperature is 
increased the distance between the conduction elec¬ 
trons in mercury increases which decreases the 
repulsive forces. Hence there is an increase in the 
internal pressure as the temperature is increased. 

This study brings out the role of the repulsive 
forces in the internal pressure of liquids. Further 
study of the internal pressure in molten metals is 
in progress. 
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ANALYSIS' OF THE PHENOMENON 
OF MISCIBIUTY IN A TERNARY SYSTEM: 
WATER-CARBON TETRACHLORIDE-METHANOL 
Ternary systems, in which a third component added 
to a mixture of two immiscible components brings 
about the disappearance of the phase boundary, 
resulting in a homogenous mixture, have been 
studied earlier by Suryanarayana and Somasunda- 
rami’2 from the point of view of dielectric con¬ 
tribution to miscibility. Recently we have studied 
the ■ system water-carbon tetrachloride-merhanol 
from the point of view cf ultrasonics and other 
properties. We report herein an analysis of the 
phenomenon of miscibility. 

Experiments .—All the components have been 
purified as described earlier^. 

Equal volumes of water and carbon tetrachloride 
(100 ml each) were taken in a clean conical flask 
and kept in a thermostat maintained at 35° C ± 
0-1° C. A known quantity of methanol was added, 
stirred well and allowed to attain equilibrium. Then 
the two layers were separated and the physico¬ 
chemical properties measured for each layer. 


r Current 
L Science 

Ultrasonic velocity, density, dielectric constant 
and refractive index have been determined as given 
earlier^. 

Results and Discussion .—It is expected normally 
that the added methanol will distribute between 
water and carbon tetrachloride. What is really 
happening is that as more and more methanol is 
added more carbon tetrachloride is being extracted 
into the top layer (Column 4 of Table II). An 
examination of the physico-chemical properties of 
the bottom layer indicates the presence of a single 
component (carbon tetrachloride), irrespective of 
the amount of methanol added. Bonner^ made a 
similar observation on the system ether-water- 
ethanol. The added third component seems to 
modify the properties of only one layer and the 
binary mixture progressively extracts the second 
immiscible layer into it. 

The authors are indebted to Dr. H. V. K. Udupa, 
Director, for the permission and encouragement 
given to do this piece of work and Dr. C. V. 
Suryanarayana, for helpful discussions. The 
authors from A. C. College of Engineering and 
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Table I 

Physico-chemical properties of pure solvents at 35° C 
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Density 

Ultrasonic 

Adiabatic 

Refractive 

Dielectric 

CO a St am at 

Solvent 

(g/cc) 

velocity 

compressibility 

index — 




P 

(m/s) 


P J 

[ Mc/s 2 Mc/s 

3 Mc/s 4 Mc/s 



u 

(cm^dyne~^) 




Water 

0-994 

1469 

46-5 

1-322 

78-0 


Methanol 

0-786 

1051 

116-3 

1-332 

40-3 36-3 

33-S 33-3 

Carbon tetrachloride 

1-568 

849 

88-4 

1-460 

2-2 2-2 

2-2 2-2 


Table II 

Physico-chemical properties of the two layers at 35° C after distribution of methanol 


Top layers 




Vol. (ml) of methanol 
added to 100 mlHaO 
plus 100 ml CCI 4 

Density 

(p) 

g/cc 

u.s. 

vel. 
u 

m/s 

Adi. comp. 

cm^dyne" 

Ref. 

Fnd. 

p 


Dielectric constant at 

1 

Mc/s 

2 

Mc/s 

3 

Mc/s 

4 

Mc/s 1 

50 

0-948 

1481 

48-1 

1-344 

79-00 

71-25 

66-75 

67-75 1 

100 

0-923 

1436 

52-6 

1-345 

71-75 

62-00 

57-75 

57-50 i 

200 

0*854 

1356 

63*7 

1-345 

61-75 

58-75 

53-00 

52-50 ! 

300 

0-910 

1215 

77-5 

1-348 






Vol. (ml) of Methanol-- 

added to 100 ml H 2 O Density U.S 

. plus 100 ml CCI 4 (p) vel, 

g/cc u 

m/s 


50 

1-557 

850-6 

88*7 

1*459 

2*2 

2-2 

2-2 

2-2 

100 

1-550 

842-6 

90-9 

1-459 

2*26 

2-24 

2*25 

2-24 

200 

1-478 

853-3 

92-9 

1-460 

2-26 

.2-25. 

2*26 

2-26 

300 

1-545 

866 

86-3 

1*459 

.. 

,. 


Bottom layer 


Adi. comp. Ref- Dielectric constant at 

Pad Ind.- 

cm^ dyne-' P I 2 3 4 

Mc/s Mc/s Mc/s Mc/s 
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EVALUATION OF AVERAGE L-SHELL 
FLUORESCENCE YIELDS INVOLVING PHOTO- 
EXCITATION 

The e.xtensive data on average L-shcll fluorescence 
yields (toJ using direct fluorescent excitation for 
creating primary vacancies, that arc available at 
present, dates back to 1934i. since then more 
reliable data on E subshell photoelectric absorption, 
L subshell fluorescence yields and Coster-Kromng 
yields, needed for the evaluation of w,, have been 
made available in literature. We have evaluated 
5 ) for some elements in the range Z varying from 
65^ to 96 by using Scofield’s- data of 1973 for the 
determination of primary vacancy distribution 
among L subshells involving photo-e.xcitation at Zt) 
keV (except for Cm) and 200 keV and most recent 
values of L subshells fluorescence yields and Coster- 
Kroning yields as recommended in a recent review 
article-'' of 1972. The values at 20 keV agree with 
those at 200 keV within errors involved because of 
the uncertainties in the experimental data on L sub- 
shell fluorescence yields and Coster-Kroning yields, 
showing that cii,^ does not depend very much upon 
the energy of e.xciting radiations. Our values lot 
to at 20 keV arc compared with those of Lay 
obtained in 1934 at 17-443 keV (Energy of Mo K 
X-rays) in Table 1. It is seen that the values of 
Lay for all elements except W are at least 10% 
higher th-an the present values. Reliable data on 
the fluorescence yields are needed because of their 
•many applications in a large variety of measure- 


Table 1 

The pre.sent values of average L shell fiuarescefiee 
yield.s involving photoeleclnc excitation are 
compared with the existing data 

Z 

Element 

Average L shell fluoresceneJe 
yield 

Present value Existing data 
Layi 

65 

Tb 

0-218 


73 

Ta 

0-248 

,, 

74 

W 

0-264 

0*298 

78 

Pt 

0-297 

0-348 

79 

Au 

0-3C6 

0*365 

81 

T1 

0-321 


82 

Pb 

0-344 

0-398 

96 

Cm 

0-635 


ments in 
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ASCORBIC ACID OXIDASE IN THE 
RIPENING OF bananas 

The most significant factor responsible for the 
formation of dehydroascorbic acid in plant extract 
is the role of ascorbic acid oxidase. Thornton^ 
reported that fruit contained an enzyme capable of 
destroying ascorbic acid. The present study reports the 
variation of ascrobic acid oxidase during the ripen¬ 
ing of dilfereiit varieties of banana, viz., Basrai, 
Hurichal, Lalkel (variety of Musa cavcndislui) ^ 
Rajeli, Safed vclchi (variety of Musa paradisiaca) 
al 13^ C. 

Basrai banana was obtained from Jalgaon District, 
Maharashtra Stale, while other varieties of bananas 
were obtained from Bassein Road, .Bombay. In 
order to get banana bunches of uniform maturity, 
nearly 100 banana plants were tagged at the .time 
of inflorescence emergence in a nearby banana 
plantation where uniform cultural practices were 
maintained throughout the growing season. From 
the above lots, two bunches each of uniform deve¬ 
lopment were harvested at 100 days of growth after 
the inflorescence emergence. Harvesting period 
from inflorescence emergence was almost the same 
in all varieties. These bunches were immediately 
brought to the laboratory, separated into hands ahd 
upper hands of the bunches were stored in, ap 
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incubator at a temperature of 13® C. The ratio 
between pulp to skin weight was determined to 
assess the maturity of the fruits. In our previous 
experimen'L 13° C was found to be more favourable 
temperature for ripening, and storage of bananas. 
Therefore the enzyme activity was carried out at 
this temperature. All the observations were made 
ofi detached banana lingers. Three fingers from 
each of the five banana hands were removed at a 
time and the average values are reported. 

In order tO' find our the solubility of ascorbic acid 
oxidase, water, 3% sodium chloride, 30% alcohol 
and phosphate buffer (pH 7*0, 0*1 M) were tried 
and the enzyme activity was carried out by follow¬ 
ing the titrimetric method of Birch, Harris and Ray-. 
It was found that 3% sodium chloride was the 
best extracting solvent for ascorbic acid oxidase 
of the banana fruit pulp (Table I). 

Table I 

Eictraction of ascorbic acid oxidase with different 
solvents 


Solvent 

Mg of ascorbic 
acid oxidised per 
100 g wet weight 
basis in pulp 

Ascorbic acid 
oxidase (units) 

Water 

O'481 

19~~ 

30% alcohol 

0*672 

27 

3% NaCJ 

1‘008 

40 

Phosphate buffer 

Nil 

Nil 


pH7 0, 01 M 


for the determination of ascorbic acid oxidase. Unit 
activity is defined as the percentage of oxidation 
of added ascorbic acid and taken to be the criteria 
of the amount of ascorbic acid oxidase present in 
tissues and each percentage oxidation represents one 
unit of the enzyme activity. 

It can be seen from Table 11 that ascorbic acid 
oxidase activity during storage and ripening at 13° C 
increased upto yellow stage and then remained steady 
in the advanced progress of ripening. Fifty 
per cent ascorbic acid o.xidase was observed to be 
left in an unoxidised form in green unripe stage, 
whereas in full ripe stage it varied from 35^0%. 
Babbep* reported 50% units of ascorbic acid oxidase 
in bananas. In the present investigation ascorbic 
acid oxidase ranged in between 38-48%. units on 
fresh weight basis. The highest activity was found 
in Harichal, Lalkel (48% units) bananas while 
lowest in Safed velchi banana (45%' units). Basrai 
banana contained 40% units activity and was found 
to be higher than the other varieties at the initial 
green stage. There was not much difference in the 
per cent units activity of Basrai and Rajeli bananas 
at full stage. 

Thanks are due to University Grants Commission 
for the award of financial assistance to one of us 
(DLP) for this research. Fresh bananas were sup¬ 
plied by Mr. K. H. Raut is thankfully acknow¬ 
ledged. 


Table II 


Enzymatic changes in ascorbic acid oxidase during the ripening of bananas 



Storage period in days 
after harvesting 

0 

(initial stage) 

8 

16 

24 

32 

Basrai 

Ascorbic acid oxidised mg 

1*01 

1-09 

1*13 

1*18 

1*19 

do. 

oxidase (units) 

40*32 

43*37 

45*37 

47*33 

47*76 

Harichal 

do. 

oxidised mg 

102 

1 *10 

M5 

1*19 

1-20 

do. 

oxidase (units) 

40*32 

44*28 

46*30 

47*76 

48-23 

Lalkel 

do. 

oxidised mg 

0*87 

0*97 

1*01 

1*34 

1*20 

do. • 

oxidase (units) 

35*00 

39*04 

40*34 

45*84 

48-23 

Rajeli 

do. 

oxidised mg 

0*96 

1*05 

1*10 

1*15 

1*18 

do. 

oxidase (units) 

38*34 

42*08 

44*28 

46-30 

47*33 

Safed velchi 

do.‘ 

• clo.‘ 

• oxidised mg 
Oxidase (units) 

0*97 

39*04 

1 *03 

41*53 

1*09 

43*63 

1*13 

45*31 

Overripe 


10 g of banana pulp were homogenised in a 
Waring blender with 50 ml of 3% sodium chloride 
for 3-4 minutes. The homogenate was filtered 
through a double layer of muslin cloth and the 
residue was again re-extracted with 30 ml of the 
same solvent to ensure the complete extraction of 
Ihe enzyme. The combined extracts were kept at 
5'» C for one hour and then centrifuged at 
2.000 r.p.m. for 20 minutes and supernatant layer 
was made to volume, and used as an enzyme source 
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MASS-SPECTRAL ANALYSIS OF PIGMENTS 
FROM ARDISIA MACROCARPA WALL 
Ardisia macrocarpa Wall (Myris'.naceae), a high 
alti'tude plant, has been studied for the active 
principles and isolation of Rapanone (1) and a 
Leiicoanthocyanidin 3, 4, 5, 7, 3', 4', 5'-heptahydroxy 
flavan has been reported^ The identity of the 
quinone as Rapanone (1) has been established by 
comparison of I.R., U.V. spectra of the samples 
of rapanone obtained from Connorous monocarpiis^. 

Connorous monocarpus yielded a mixture of 
quinones, whose mass-spectral analysis has been 
reported'^. It has been shown to be a mixture of 
Homo-rapanone (III), Rapanone (I), Embelin (II), 
and Homo-embelin (IV). This prompted us to study 
the composition of the pigment obtained from 
Ardisia macrocarpa Wall to clarify whether the 
composition of the mixture is alike or diflerent from 
that obtained from Connorous monocarpus. 

Wood chippings of Ardisia macrocarpa Wall, 
obtained from Nepal, have been extracted and the 
quinone has been purified by thick-layer chromato¬ 
graphy on silica gel using chloroform, methanol 
(9:1) as eluent. Rapanone which has been 
suspected to be a mixture has been analyzed rnass- 
spectromctrically, while TLC showed no separation 
from the authentic sample. The observation of 
(M->*-b 1), and (M+-f2) peaks are in agree¬ 
ment with the data reportedt'^k 

(,^ O 

I! II 


peak, at M/e 153 (70-2%) wh'ch couid be attributed 
to the residue (V). 

The pigment isolated from Ardisia macrocarpa 
Wall showed the absence of Homc-cmbelin (IV), 
while it is found along with Rapanone (I), Embelih 
(IT) and Homo-rapanone (HI) in the sample iso¬ 
lated from Connorous monocarpus^. 

The author is thankful to Professor Dr. Buchard 
Franck, Director, Organischc Chcmic Institut, 
Munster, West-Germany, for the Mass-spectrum. 

Dept, of Chemistry, T. V. Padmanabha Rao. 
Post-Graduate Centre, 

Warangal-1 ( A.P.), June 27, 1974. 
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CHEMICAL EXAMINATION OF THE FATS 
FROM THS SEEDS OF PHASEOLVS SPECIES 

Leguminosae is one of the families of plants, seed 
fats of which centa'n rarer or higher saturated 
acidsL Phascohis Irilobus (Mfigani) and Phascolus 
acoiuifolius (Moth) arc the species of Leguminosae 
family belong'ng to Popilonaceae sub-family. Their 
seeds come under pulses, and due to high protein 
content are used as food. 



The fats from the seeds of Phascolus trilobus and 
Phascolus aconililolius were extracted with 60-80® 
petroleum ether. The various chemical constants 
of the fats were determined by standard methods^. 
The physical and chemical constants are tabulated 
in Table I. 


I R = Ci3H27 V 

IX R-CuHaa 

III R = Ci5H3i 

IV R = CoHto 

Rapanone is the major component of the quinone 
isolated both from Connorous monocarpus and 
Ardisia. macrocarpa Wall. Mass-spectral data of 
Connorous monocarpus recorded a peak intensity 
of 90-2 for M+ of Embelin, while that of pigment 
from Ardisia macrocarpa Wall recorded only 2*3 
while that of M of rapanone being 100 in both 
cases. Mass-spectral data of sample under study 
indicated the presence of Homo-rapanone (III) (M"i*, 
350 7-8%), Rapanone (I) (M+, 322 100%), 

Embelin (II)(M^^ 294 2*3%) and the side chain 
fragments are (197), (169), 

CjoH 2 i+ (141). Mass-spectrum showed an intense 


Table I 

Physical and chemical conslahts 


Constants 

Phascolus 

trilobus 

Phascolus, 

aednitifolius 

Percentage of fat 

5*2 

4*8 

Specific gravity 

0*912 

0*931 

R.M. value 

8*2 

7-9 

Polenskc No. 

.1*5 

1*6 

Saponification value 

185 

105 

Iodine value 

44 

65 

Thio-cyanogen value 

51 

72 

Acid value 

27 

25 

Acetyl value 

65 

61 


I.R.*^ paper chromatography, T.L.C. methods were 
used to determine the fatty acid composition of the 
fats qualitatively by comparing with standard 
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Table II 

Component acids of seed fat of Phaseolus species 


Saturated* Unsaturated* 


Name 

of 

species 

Name 

of 

bean 

Palmitic 

C 16 

Stearic 

C 18 

Ara¬ 

chidic 

C20 

Behenic 

C22 

Ligno- 

ceric 

C24 

Oleic 

Linoleic 

Lino¬ 

lenic 

Refer¬ 

ence 

Phaseolus Uniat us 

Lime bean 

23-3 

3-5 




9-3 

43-8 

19-7 

6 

Phaseolus mungo 

Mungo 

28-0 

80 

30 


.. 

180 

40-0 

30 

7 

Phaseolus mungo 

Pulse 

28-1 

7*8 

0-9 

2*4 

6-3 

6*4 

32-6 

14-4 

8 

Phaseolus radiatus 

Pulse 

14-1 

4-3 


9-3 

3-8 

20-8 

16-3 

35*7 

8 

Phaseolus sp. 

Blackeye 

bean 

32-5 

4-6 


2-5 


7-2 

31-2 

220 

6 

Phaseolus sp. 

Pinto bean 

14-7 

1-0 



.. 

7-0 

28-1 

49-2 

6 

Phaseolus vulgar is 

Kidney bean 

13-4 

0*7 




8-3 

26-9 

50-6 

6 

Phaseolus trilobus 

Mugani 


8-6 

16-4 


21-4 

51-8 

1-8 


This 

work 

Phaseo lus aco nit i- 
foliiis 

Moth 

25-2 

4*1 




10-4 

39-0 

21-3 

This 

work 


* percentage by weight. 

samples of fatty acids. Quantitative analysis of 
fatty acids was done by Urea-adduct Fractionation^’T). 
The results are compared with other Phaseolus 
species in Table 11. 

The major part of the fatty acid composition of 
the seed fat of Phaseolus species is iinsaturated 
fatty acids. It varies from Phaseolus vulgaris 
(86%) to Phaseolus irilobiis (54%). Linoleic and 
Linolenic acids are the main component acids of 
unsaturated acids of the other species but in the 
case of Phaseolus trilobus. Oleic acid (51*8%) is 
present as the main iinsaturated part. Linolenic 
acid is absent and linoleic acid is in a very small 
quantity (1-8%) in Phaseolus trifohus. In Phaseolus 
aconitifolius all the three unsaturaled acids are 
present in high percentages similar to Phaseolus 
radiatus but the linoleic acid is more than linolenic 
acid. 

Palmitic acid is the main component fatty acid of 
saturated part in all Phaseolus species except in 
Phaseolus trilobus. In this case it is completely 
absent and large amounts of arachidic acid (16-4%) 
and lignoccric acid (21*4%) are present. Arachidic 
and lignoccric acids arc in very small quantities in 
Phaseolus mufigo and Phaseolus radial us, and also 
not found in Phaseolus aconidfoliiis. Phaseolus 
radiatus contains 9-3% of behenic acid, but in 
other species it is absent or present in small 
qualities. . A" Ifttle. higher percentage of stearic acid 
is observed in Phaseolus mungo and Phaseolus 
Irilobus.' 

The small variations:- in fatty acid composition of 
the secd“ fats,.possible by. variation in ecological 
and seasonal conditions. But due to lack of data 
iV'ds not-possible'to compare the compositions on 
the basis of ecological and seasonal conditions. 


The unsaponihabie matter from the seed fats of 
Phaseolus fri/obus (Mugani) and Phaseolus aconiih 
folius (Moth) gave the characteristic sterol reactions 
and identified as y:J-sitosteroI. 

My sincere thanks are due to Dr. R. K. Bajpai 
and Dr. Alok Singh, for their kind help. 

Department of Chemistry, Satish B. Shah. 

B.I.T.S., Pilani (Raj.), 

June 11, 1974. 
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SYNTHESIS OF 2-PHENYLlNDOLE 
DERIVATIVES 

In connection with some synthetic work, we 
required. 2-phcnylindoles having alkyl and hydroxyl 
substituents in that ring. Whilst a few such deriva¬ 
tives arc known, not many of them are described 
in literature. We report here four such new indole 
derivatives (Table I) conveniently prepared from the 




S: ms ] ^ 

Table T 



No. Indole m.p. -—;- sym-lri- li.v. and i.r. 

derivative C HCl/ Nitric Ehrlich nitrobenzene spectra 

vanillin acid reagent m.p. 

“C 


1 Ri-OH 
Ra-CH:, 
Ra CHa 
R^ R, H 


155 Orange 

Reddish 

No colour 

155 

(benzene) 

brown 

change 

(dilute 

alcohol) 


2 Ra-OH 

248 

Blood 

No colour 

Violet 

Ra-CH:, 

R 4 =CHa 

R 1 -R 5 --H 

(benzene) 

red 

change 

(imm.) 

3 Ri-=OH 

162 

Blood 

Orange 

Violet 

R3=CH4 

(benzene) 

red 

red 

(imm.) 


Ra-CHa 
R. -R.! -H 


.164 

(alcol'.ol) 


165 

(dilute 

alcohol) 


4 R 3 -OH 
R. CHa 

Rr, “CHa 

Ri-R4 H 


250 Red No colour Violet 
(dilute change (imm.) 

alcohol) 


.Meoii 225 (log €4-32]), 
m;ix 240(log €4-289), 

315 (log e 4-418) n.m., i.r. (KBr) 
3590 (OH), 3490(NH orindole), 
1610 and 1590 enr ^ (aromatic) 

McOH 225 (log €4-274), 

'max 245 (log €4-422), 

315 (log € 4-471) n.m. 


,McOH 225(log €4-319), 

'max 245 (log €4-289), 

325 (log €4-406) n.m.. i.r. (KBr) 
3550 (OK), 3400 (NH of indole), 
1610 and 1 590 enr’^ (aromatic) 

McOH 225 (log €4-262), 
max 245 (log €4-258), 

300 (log e 4 -125) n.m. 


phenyl-hydrazones of the corresponding hydroxy- 
dimethyl acetophenones by the application of the 
Fischer indole synthesis^ using anhydrous zinc 
chloride at 170-80°. The yields of the indole.s 
ranged between 15-20%. The colour reactions of 
these indoles with different reagents, their spectra 
and their adducts with sym-trinitrobenzene arc 
given. All the four indoles did not give any colour 
with Ce (SO^)^. Satisfactory C, H, N analysis for 
the indoles as well as their adducts were obtained. 

Institute of Science, J. R. Merchant. 

15, Madam Cama Road, N. .f. Shah. 

Bombay-32, June 27, 1974. 
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ON THE OCCURRENCE OF HALITE IN 
DIDWANA SALT LAKE AREA, RAJASTHAN 

The objective of this note is to report for the 
first time, the occurrence of Halite in Didwana 
salt lake area, situated at a short distance to the 
south of Didwana town (27° 24' : 74° 34 ') in the 
District of Nagour, Rajasthan. The implications 
of this occurrence on the Indian Geology are : 
(/) The cause of water salinity (surface and sub¬ 
surface), (/{) possibilities of occurrence of rock 
salt in other .salt lake areas and (iji) a definite 
contribution towards the “Origin of salt in Salt 
lakes”, particularly in Rajasthan. 

The Didwana salt lake, producing the salt from 
subsurface brine for the last 500 years or so, 
.consists of an oval-shaped depression lying in a 
valley, about 31 miles in length and about 11 miles 
.in breadth, running SQuth-w^.st ^ipd north-^^lSt, 
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jbounded on the western side by an isolated spur 
mapped as Aravallis by Heron^. 

Although the Salt Expert Committee^ constituted 
by the Government of India, recommended as far 
back as 1950, the detailed study of the strata upto 
the base rock, yet it was only during the last 
summer that, while digging a well in ‘B’ Mata 
Sector (27° 2r 40" : 74° 33' 50") a halite bed 
was encountered at a depth of 22' 6" from the 
surface. The halite bed was very hard in digging 
with the subsurface brine problem and thus could 
be deepened manually only upto 30' from the 
surface. The 7-1' thick halite occurs here in the 
form of horizontal beds of variable thickness rang¬ 
ing from 3" to 10" and are intercalated with fine 
dark grey silt. These beds are overlain by a 
5 ' 10" thick catcarious formation with upper part 
being lime ‘Kankar’ deposit which in turn is over- 
lain by a 16' thick dark grey silt deposit, covered 
by a thin capping of loose sand at the top. In 
two more wells in the vicinity of the first well, the 
same formations at about the same depth were 
noticed. The location of these wells have been 
shown on the map given below: 


aOLOClCAL MAP AROUND OlOWANA 

SrtOUlMQ LOCATJON of IN i^ALT L*kt 



I-1 QuAflT2IT£ i slate 


The halite revealed that the halite is pure, 
greyish white to white in colour, crystalline and 
waxy. Chemical analysis of one of the samples 
collected from the first well at depth of 26' from 
the surface shows a remarkable similarity with the 
sub-surface brine analysis and the salt analysis as 
given in Table I. 

The s'milarity in chem'cal composition clearly 
indicates that the sub-surface brine in the Didwana 
^alt lake, has resulted from this rock-salt dissolved 


Table I 



Discovered 

halite 

Sub¬ 

surface 

Di'dwana 

brine 

Didwana 

salt 

(4th 

crop) 


(Salt Expert Com¬ 
mittee Report 1950, 
pp. 50 and 85) 

Sodium chloride 

(Per cent, on day basis) 
78-291 77-190 83-37 

Sodium sulphate 

16-634 

20-650 

12-39 

Sodium carbonate 

3-040 

2-160 

4-24 

and bi-carbonate 

Undetermined in- 

2-035 

. . 


soluble 

Total 

100 00 

100-00 

100-00 


by subterranean water, which when raised up by 
the capillary action forms a layer of brine 
permeating the silt resting on the rock salt. In 
this context the author would certainly like to 
mention that the approximate ratio of Sodium 
Sulphate to Sodium Chloride in the sub-surface 
brine which is 1 : 3*5 remains same, irrespective 
of the seasons and fluctuations in sub-surface brine 
level. Secondly, the wells producing more brine, 
generally sink down by 5' or so, ind'eating about 
the inland sources of the brine in the salt lake, 
Didwana. Thus the aforesaid discovery contradicts 
the previously propounded theories of the salt being 
brought into the lake from outside sources, about 
the origin of the salt in Rajasthan salt lakes and 
in particular to the ‘wind borne theory’ proposed by 
Christae^. 

Based on the physiography of the area, bedded 
nature of the halite deposit and the associated silt 
and ‘Kankar’ deposits, it is evident that this halite 
deposit is younger in contrast to the recently dis¬ 
covered halite occurrence in Bikaner area, in 
Rajasthan by Sinha, Singh el al^. The author 
tentatively considers this halite as an evaporite 
deposit of Sub recent to Recent in origin. 

The author expresses his thanks to Prof. G. L. 
Sharma, Head of the Chemistry Department, for 
his help in chemical analysis of the sample. 
Department of Geology, N. M. Khandelwal. 
Govt. Bangur College, 

Didwana, April 12, 1974. 
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BARYTES IN VINDHYAN SEDIMENTS— 

A NEW FIND 

The occurrence of barytes was not known so far 
from the Vindhyan rocks of India. During the 
course of recent work in the area near Rawat-Bhata 
(24° 56' : 75° 35'), (Rajasthan), the authors for the 
first time observed the occurrence of barytes as. 
small veins, stringers, vug fillings and laminations 
in the Panna shales of upper Vindhyan age in the 
isolated hillock near Javra Kalan and in the adjoin¬ 
ing areas. This new find is interesting both from 
the point of view of its academic interest and 
economic significance. 

(tenenil Geology (Vindhyan Super group) 

The geological sequence of rocks in the Rawat- 
Bhata area, between latitudes 24° 55-25° 00' and 
longitudes 75° 35-75° 40' (toposheet No. 45 P/9), 
is tabulated in Table L 


The barytes in vugs is mostly light pink lo waik-sh 
in colour with interpenetrating crystals. The 
crystals are of bigger size in the core and smaller 
along the margins. The host rocks at the contact 
of the vugs, also show some disseminations of 
barytes. Besides barytes, small crystals of pyrite 
and marcassite are also noticed. A few specks of 
covellite (7), black tourmaline (?) and lluorite (?) 
are also present. Such vugs are circular to sub- 
spherical void in shape and vary in size upto 
12 cm. 

A prominent vein of about 30 cm width and 
8 metres in length is exposed in N 60° E-S 60° W 
direction in Javra Kalan hillock. A few parajlej 
thin veins and veinlets arc also .seen trending in the 
same direction. These veins do not appear to have 
much depth persistence. As regards the fine lamina¬ 
tions of barytes, the occurrence is ubiquitous. 


Table 1 


Approx, exposed Correction based 

Book succession thickness on older 

in metres nomenclature 


V., I Sandstones with interbeds of shales 50-70 

-o p [ Greenish grey shales 25-40 

w B 1 

^ Purple and greenish laminated limestones 20-30 

® I Brown shales 20-30 

.Unconformity • •• 

I Arkosicsandstones I-IO 

^ I Greenish grey shales and siltstoncs 2-30 

§3 I Massive sandstones, conglomeratic at the 1-5 

" H I base 

* Red to purple shales and siltstoncs with thin 20-30 j 

[ laminations, vugs and veins of Barytes > 

I Gluconitic sandstone, limestone and shales 4-10 J 

u . .Unconlbrmily. 

I S' Red to purple, light grey sandstones with 60-90 

•g g a thin argillaceous band 

^ ^ I.Unconformity 


•j:; cx I 

£ o Greenish grey shales 

d.) I- I 
CO W) I 


Base is not seen 


Lower Bhandcr sandstones 
Sameria shales (Coulson)^ 
Sii'bii shales (Heron) 

Lower Bhandcr limestones 
Ganurgath shales 


Upper Keva sandstones 
Jhiri shales 

Lower Reva sandstones 


Panna shales 


Kaiinur scries 


Suket shales 


Structurally, the rocks of the area a/e almost 
horizontal to gently undulating except near the con¬ 
tact beds of Kaimur, Rewa and Bhander .groups 
which show dips upto 20°™30°, particularly along 
the western limb of the regional Dipura anticline 
plunging 3-4° towards northwest. 

Mode of Occurrence of Bar vies .—The barytes 
observed in the Panna shales occur as vug fillings in 
the lower horizon of shales and calcareous silt- 
stones (?) near Javra Khurd. The narrow veins 
and/or joint fillings, laminations and rosettes are 
noticed in the reddish-purple shales in the upper 
part of the Panna sequence in the isolated hillock 
near Javra Kalan, 


C'hcmical analysis of cme sample of baiytes : 
BaO 62*71%, SO., 32*84^/, C’aO 0-28%, SrO 
0*72%, Mg 600 ppm and Cu 25 ppm, while the 
ho.st rocks shale contains BaO 8*15%, SO^ 4-32%, 
(aO 14*0%, MgO 11-70% and Sr 350 ppm. 

Origin of Baryles .—The natural abundance of 
barium in the earth’s crust is known to be about 
300-5()0 ppm. Its arrival in the upper crust is 
thought to be related with the volcanic activity 
or emplacement of igneous rocks and attended vein 
systems. In igneous rocks, the basalts contain as 
little as 100 ppm. Ba, granites 700-800 ppm and 
syenites and potassic igneous rocks have as much 
as 3000-5000 ppm. Amongst the sedimentary rocks^, 










l6 

particulary shales are known to have 500-1000 
ppm. Ba2’3. 

The barytes of sedimentary origin occur either 
as a continuous bed or lenticular and worm-like 
bodies or as nodules. The internal texture of the 
baryte nodules often displays a radiating pattern of 
crystals from a common centre. The central por¬ 
tion often shows a concentric ring type pattern with 
the finest material in the centre^. 

In the light of above background information, 
and considering the evidences of igneous activity in 
the Vindhyan basin as a whole, it seems plausible 
to assume that the origin of the barytes in the 
present area might be related to some igneous 
activity as plutonic emplacement or as submarine 
volcanic emanations in the basin. Since the 
occurrence of barytes is restricted to the Panna shales 
horizon, it is obvious to think that the igneous 
activity, which has brought the baryltes in sediments, 
must have occurred after the deposition of the 
lower Vindhyan rocks in the basin and such igneous 
source bodies are concealed under the thick pile of 
overlying sediments. 

Conclusion .—^The present find of barytes in 
Vindhyan sediments, besides opening up a new vista 
in search of economic bodies in the Vindhyan strata, 
has also afforded clues of igneous activity in the 
Vindhyan basin of Rajasthan, which was not known 
so far. It may be mentioned that the occurrence of 
baryte in Vindhyan rocks of Rawat-Bhata area is 
entirely a new find and the ideas put forward for 
its origin by the authors provide scope for locating 
more such barytes occurrences. 

The authors are grateful to Shri S. Narayana- 
swami, Dy. Director General, G.S.I., Western 
Region, for his valuable suggestion and editing of 
the paper. 

Geological Survey of India, S. N. Gupta, 

Western Region, E. A. Khan. 

Jaipur, February 11, 1974. 
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SEXUAL DIMORPHISM IN THE CAT FISH 
MYSTUS iMYSTUS) VITTATUS (BLOCH) 
SterbaI describing Mystiis vittatus states ‘Sex 
distinctions are not known’. Bhatt-, however, work¬ 
ing on the biology of the fish, mentions about sexual 
dimorphism—‘Sexual dimorphism in Myslus vif~ 
tatus is of permanent nature and can be easily seen 
in the males in the form of a genital papilla. This 
papilla is a projection of the genital aperture and 
varies from 2 mm to almost 10 mm in length. The 
genital papilla is seen throughout the year and gets 
more enlarged during the spawning season.’ 

For the present study more than one thousand 
specimens were examined in the months of May 
and June. The fishes were collected from the local 
lakes and rivers. Their size ranged between 
70 mm-120 mm for the males and 70 mm- 
145 mm for females. The. male and the female 
ratio was found to be approximately 1 : 1-3. 

While the males possess a well-developed genital 
papilla as reported by Bhatt- (Fig. 1) they also 
display in addition a spear-shaped thickening at the 
base of the caudal fin near the level of the lateral 
line and almost extending upto the fork (Fig. 1). 



Fig. 1. Photograph of the posterior half of an 
adult Myslus vittatus showing the genital papilla 
and the thickening between 7th and 9th fin rays 
(arrows), X 



Fig. 2. Photograph of the posterior’half of a 
female M. vittatus, X 1*5. 

It lies between the seventh and the ninth fin rays 
embracing their basal part and more or less envelop- 
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ing the eighth fin ray. Males, measuring below 
80 mm approximately do not show this thickening 
hence it may be taken as a secondary sexual charac¬ 
ter. The females do not possess any of the charac¬ 
ters mentioned above for the males (Fig. 2). Thus, 
it is very easy to identify the sex of this species at 
the first sight. And also, the thickening stands as 
an indicator to know the maturity of the male fish. 

Department of Zoology, Krishna Swarup. 

University of Gorakhpur, Anand wSwaroop. 

Gorakhpur, July 1, 1974. 
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A NOTE ON TUNA FISHERY AROUND AGATTI 
ISLAND (LAKSHADWEEP) IN RELATION TO 
HYDROGRAPHIC CONDITIONS LEADING TO 
THE PHENOMENON OF UP WELLING 
Hydrographic studies conducted by Rao and Jaya- 
raman (1966) around Minicoy islands indicated 
the presence of upwelling during late November 
and suggested that this phenomenon may have 
considerable impact on the peak tuna catches in 
this region. 

The present observations are based on meteoro¬ 
logical, hydrographic and fishing data collected by 
the training-azA?z-fishing vessels ‘Blue Fin' and 
‘Masterfisherman 1’ attached to the Central Institute 
of Fisheries Operatives. Both the vessels were on 
a 10 day cruise to Lakshadweep islands during the 
2nd week of December (1973). 

Being the only island in the group fronr where 
moderate to good fishing for skipjack tuna 
(Katsuwonus pelands) was reported during the 
season, both meteorological and hydrographic data 
were collected from 5 fixed oceanographic stations 
around the Agatti island, side by side with pole 
and line fishing operations. 
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Large shoals of skipjack tuna were observed 
especially on the southern and south-wcslcrn side 
of the island. The fishes caught by the pule and 
line fishing boats were more or less of the same 
size group (approximately 18" in length) and 
weighed on an average between 2 kg and 2-5 kg. 
d'he fishing was moderately good and on an average 
each pole and line fishing vessel could catch a 
minimum of around 100 numbers of tuna within 
a period of one hour. The catch per hour for the 
above-mentioned individual species of tuna worked 
out ro approximately 250 kg especially of those 
boats which, were fishing on the southern and south- 
westein side of the island. 

The prevailing surface curicnts were north-westerly 
to north-north-westerly and the velocity of the 
flow was moderately high, d’he surface water tem¬ 
perature varied between 28-0'’C and 28'L'C' and 
on an average the isothermal layer was found io 
extend to depths of 50 mtrs. to 55 mtrs. from where 
the thcrmoclinc was found to extend to depths of 
90-95 mtrs. at more or less all the stations. The 
surface salinity varied between 34-799“. ^ and 
35-028J)/,^ with the maximum concentration of the 
shoals at regions of comparatively higher salinities. 

It was observed that the surface ciiri'cnls which 
head towards the island on its southern tip diverge 
into two branches one on the eastern side and the 
other on the western side. The comparatively 
higher salinity values and low temperature values 
observed at the surface levels on the soutliern side 
of the island indicate the possibility of upwellcd 
water in this area hroiiglil from sub-surface levels 
through the process of upwelling. 

11 is known that tuna gather around areas of 
upwelling and in areas where the thcrmoclinc is 
shallower (Nakagome, 1973). Studies conducted 
in the Caroline and Maishall islands have revealed 
that better catches of Big eye tuna w'as brought in 
during the season when the sea surface lemperaturc 
was comparatively lower (Nakagome, 1958, 1965). 
Uda and Nakamura (1973) have ohscrvetl that 
the region of maximum hook, rate appears to be 
localised either in the marginal area, water boun¬ 
daries or along oceanic fronts. 

Thus the concentration of large shoals of tuna 
on the southern side of the island may perhaps 
indicate a possible relationship between the occur¬ 
rence of tuna shoals and upwelling zones. It is 
worth mentioning in this context that in the year 
1966 in the presence of diverging currents and the 
resulting upwelling a good fishery for skipjack tuna 
flourished around Miniooy island. It seems quite 
likely that the divergence zone which leads to a 
favourable environment is shifting from one area 
to another possibly depending on the velocity and 




18 


Letters to the Editor 


direction of the prevailing current system, geo- 
graphical location of the islands, bottom topography 
of the atolls, etc, It may be possible that probable 
fishing grounds for skipjack tuna in the Lakshadweep 
area of the Arabian Sea could be predicted suffici¬ 
ently in advance, by keeping a constant watch on 
the formation and shifting of divergence zones 
around the islands during the period September to 
April, the season for the skipjack tuna fishery. 
Further investigations in this line are worth taking 
up. 

The authors wish to express their sincere thanks 
to Dr. A. V. S. Murthy, Fishery Scientist (Oceano¬ 
graphy), Central Marine Fisheries Research TnstitiUe 
(ICAR), for the helpful discussions, Shri George 
Varghese, Director of Fisheries, Lakshadweep, for 
making available the facilities in the form of tuna 
pole and line fishing vessels and gear and to the 
skippers of the training vessels, Capt. K. Balan 
and Capt. R. Velayiidhan and the crew for their 
sincere cooperation. 

Government of India, V. Narayana Pillai. 

Central Institute of M. C, Perumal. 

Fisheries Operatives, 

Cochin-16, April 10, 1974. 
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A NOTE ON THE CHANGES IN SOME 
QUALITATIVE CHARACTERS DURING THE 
LAST PHASE OF MATURATION OF INDIAN 
MUSTARD SEED (BRASSICA JUNCEA, COSS) 
During the later stages of maturation of an oilseed 
plant several changes occur in the seed very 
rapidly. The seeds shed lot of moisture, accumu¬ 
lates more dry matter, rate of oil formation 
increases rapidly and other changes occur in the 
composition of oil. Simultaneous with oil forma¬ 
tion the fat content (dry wt. basis) and fat out¬ 
turn per unit number of seeds first increases upto 
a point and then slightly comes down at the end 
of dead ripening stageL 

The other important constituents in the seeds 
are the fatty acids of the oil. Erucic ac’d (major 
acid in rapes and mustards) did not usually become 
the major acid until 35 days after flowering in 
Sinapis qlba^. In the earlier stages saturated acids 
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were high in percentage but came down gradually 
as the seeds matured. In the end erucic acid 
accounted for nearly 45% of the total acids. 

A study was made with a variety of commonly 
cultivated Indian mustard (B. juncea Coss) var. 
Appressed Mutant to observe these changes during 
maturation. 

Experimental .—Sample of seeds were collected 
from a crop of mustard var. Appressed Mutant 
starting from 75 days after sowing and at an 
interval of four days till 95th day. The pods 
were shattering type and, therefore, were harvested 
when just turned yellow. Moisture percentage was 
determined by drying the seeds in an oven at 120° .C 
for 2 hours. Oil was extracted in Soxhlet’s 
apparatus for 8 hours with petroleum ether B..P. 
60-80° C., after crushing the seeds thoroughly in,a 
mortar. Fatty acids were analysed in Gas Liq^^id 
Chromatograph. Methyl esters were prepared for 
this purpose by transmethylation with 14% BF.^- 
Methanol'L The esters were analysed in a F and 
M model 700-12 analytical g.l.c., with a dual flame 
ionization detector and a 6' x 1" stainless steel 
column packed with 10% D.E.G.S. supported on 
Gas Chrome P (60-80, mesh). Operating conditions 
were oven temp. 180° C, chart speed 15 inch/hour 
and range lO-i. The carrier gas was nitrogen. The 
area under a ‘peak’ was measured by the method 
of retention time x peak height^ and the percen¬ 
tages were calculated by ‘Area Normalization 
method’''^. All the estmations were done with dupli¬ 
cate samples. 

Table I 

Changes in chemical composition during maturanon 
of mustard seeds 


Days 

after 

sowing 

Moisture 

o/ 

/ci 

Oil 

% 

Dry wt. of 
100 seeds 
in 
mg 

Oil out-turn/ 
100 seeds' 
(dry wt. basis 
in mg) 

75 

58-03 

19-60 

117-2 

54-73 

79 

57-78 

20-39 

136-0 

65-68 

83 

56-08 

22-23 

160-1 

81-03 

87 

52-67 

23-04 

169-7 

82-61 

91 

50-55 

24-67 

180-5 

90-05 

95 

32-35 

27-18 

208-2 

83-61 


Results and Discussion .—Some of the quality 
factors have been presented in Table I. The 
mo'stiire percentage came down steadily, but at the 
last stage the decrease was very rapid resulting in 
a lowering of 18%. The oil percentage on fresh 
weight basis increased steadily and it appears that 
there was a quicker synthesis of oil during the last 
week under study. Similar trend was observed in the 
case of seed weight. There was a 100% increase in 
weight in about 20 days. Weight of oil per unit number 
of seed increased till 91st day, then there was a sud- 
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den drop of 7 mg. A similar trends was also observed 
in oil quantity during the last stage of maturation 
elsewhere. It is obvious from the data that the 
synthesis of oil and increase in dry matter both goes 
on at a faster rate during the last phase of maturity. 
At the same time there is rapid depletion of 
moisture from the seed. Jn this particular variety 
the moisture comes down to 12% after drying 
and threshing the crop, which incidentally increases 
the oil percentage to nearly 33-35%. This of 
course does not mean that any oil synthesis takes 
place in this period. It will be also obvious from 
the last column that actual percentage of oil (on 
dry wt. basis) comes down during the last four 
days, implying thereby, that synthesis either stops 
or slows down very considerably. 

One of the quality aspects of the oil is the fatty 
acid composition. This is becoming an important 
considcrat’on as more and more people are becom¬ 
ing conscious of it and also clinical studies are 
being undertaken to evaluate any harmful effect of 
the oil on human beings. In this study (Table TI) 

Table IT 

Fatly acid pcrccntafdcs by wdshl of eight major 
falty acids in main ring muskird seeds 


Days after sowing 


Fatty acid 

75 

79 

83 

87 

91 

95 

C16 

0 

3-15 

3*98 

3*83 

3-54 

3-23 

2-09 

C18 

0 

2-41 

2-54 

1-87 

1-89 

1-46 

M3 

C 18 

1 

8-90 

9*34 

10-24 

8-24 

9-58 

9-12 

C 18 

2 

15-80 15-92 15-50 13-98 14-96 

13-71 

C18 

3 

12-80 12-16 16-36 15-86 11-89 

12-71 

C20 

1 

6-18 

6*04 

8-40 

7-93 

6-53 

5-40 

C20 

2 

1-30 

L35 

1-55 

0-72 

1-32 

0-94 

C22 

1 

49-46 48-69 42-25 47-84 51-03 

54-10 


the percenttiges of saturated fatty acids and C 18 : 2 
(linolcic) came down gradually during maturation 
while among the unsaturates, C 18 : 1, C 18 : 3, 
C 20 : 1, and C 20 : 2 increased upto 83 days; then 
there was a gradual decrease. The eriicic acid 

(C‘ 22 ; 1) showed an erratic trend. It increased 
from 87th day till 95th day. Before this period 
there was a gradual decrease. Similar type of 

observation has been made by others-. In the light 
of present theories of fatty acid biosynthesis, there 
is simultaneous desaturation from Oleic to higher 
homologues and a chain elongation process from 
Oleic to Eicosenoic and finally to Eruc:c<5. The 
latter process seems to be more in evidence in this 
study, the desaturation process show.ng little impact 
op the synthesis pattern of the fatty acids. There 
could be of course a possibility that the chain 
^Ipngation was a faster process thereby giving less 


scope to the precursor to be desaturated at a very 
slow process to its higher homologues. These 
studies may help in understanding the quick changes 
that occur during maturation of an oilseed, specially 
in determining the optimum harvest stage from the 
quality point of view. 

Kalyani University, Utpal Roy.* 

Department of Agronomy, S. K. Das Gupta.** 

Kalyani, Nadia, W. Bengal, 

Jane 29, 1974. 

* Post-graduate student. 

** Lecturer in Agronomy. 
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CURRENT POSITION OF PHYSIOLOGIC RACES 
OF PYRICULARIA ORYZAE CAV. IN INDIA 

The first report on the occurrence of physiologic 
races in the fungal pathogen, Pyricularia oiyzae Cav. 
in India was by PadmanabhanL Padmanabhan 
et aJ.'^ reported the occurrence of thiry-one races 
of the pathogen. A report^ from Central Rice 
Research Institute added one more race of the 
pathogen to the list. 

The current contribution covers the present 
position of prevalence of races of P. oryzae in 
India for the period 1972 and 1973. 

The isolates of the pathogen utilized in the study 
were obtained by isolation from blast specimens 
collected from Kerala, Tamil Nadu, Karnataka, 
Andhra Pradesh, Orissa, West Bengal, Assam, Bihar, 
Madhya Pradesh, Uttar Pradesh, Himachal Pradesh, 
.fammu and Kashmh*, Rajasthan, Gujarat and 
Maharashtra. One hundred and eight isolates of 
P. oryzae were isolated and identified. 

The international set of eight differential rice 
varieties, viz-, Raminad str. 3, Zenith, NP. 125, Usen, 
Duiar, Kanto-51, Cl 8970(S) and Caloro- were 
utilised for the experiment. The susceptible rice 
variety, Co. 13, was utilised as a check since the 
occurrence of an isolate of the race IJ (non-infective 
on the eight differentials but pathogenic on Co. 13) 
has been reported by Padmanabhan et al.K 

The method adopted for identification of races of 
the pathogen was the one described by Padmanabhan 
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el al^. The classification of races of P. oryzae of 
Ling and Oli-'» was adopted. 

The results are presented in Table f. 

Table I 

Composition and distribution of races of P. oryzae 

Year 

1972 1973 

Race .. Number of isolates 

tC-1 .. 2 Nil 

lC-17 ..46 60 

The race IC-1 could be identified from the isolates 
belonging to Orissa and Rajasthan. The race 
1C--17 could be identified from amongst the isolates 
from all the slates mentioned above. The 
variety Co. 13 proved susceptible to all the one 
hundred and eight isolates of P. oryzae. 

7'he situation reveals that the isolates belonging 
to the IC group are more predominant and more 
stable than all other races. Padmanabhan et at.- 
reported that the most prevalent races in India were 
1C—3 followed by lD-1 (Atkins el at. classif!cationf>), 

i.e., IC-17, lD-1 (Ling and Ou classification)^*. The 
reactions of the differential varieties to race IC-1 
and IC-17 are presented in Table II. 

Table II 
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Reaction of differential varieties to race IC-1 and 
1C-17 of P. oryzae 


Variety 
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The difference between the reaction of the test 
isolates of the variety Usen, i.e., whether the infec¬ 
tion manifested itself as a circular spot with central 
ashy zone and dark purplish brown margin classi¬ 
fied as ‘C’ spot, or as a broadly spindle-shaped spot 
"D’ as described by Padmanabhan el af.-^ decides 
whether the variety behaved as resistant or 
susceptible. 

Both ‘C’ and ‘D’ spots reveal central ashy zone, 
brown margin and sporulaticn. Besides, there are 
lesions which could be falling between ‘C’ and ‘D’ 
types of spots. Therefore it is proposed that the 
"O type spots may be classified as indicative of a 
susceptible reaction. Sometimes isolates of P. oryzae 
occurring in India produce a border-line reaction 
on the variety, Usen, which lies between resistance 
and susceptibility (C and D type spots). It is 
therefore necessary to replace the variety, ‘Usen’ 
with a short duration variety with a clear-cut re¬ 
action like, Co. 13, 


CYTOLOGY OF PASP ALUM SCROBICULATUM 
LTNN. 

The genus Paspalum Linn, consists of 350 species 
widely distributed in the tropics and subtropics of 
both the hemispheresL In India this genus is 
represented by 14 species-. Paspalum scrobiculaiuni 
Linn, is an important minor millet chiefly cultivated 
in India. The grain is used for preparing pudding 
or porridge. The chromosome number has been 
reported to be 2 // = 40 and n = 20 in this species-^’L 
The karyotype and meiotic behaviour, however, have 
not been investigated. This communication deals 
with these aspects. 

The seeds were obtained through the courtesy of 
Botanical Survey of India, Southern Circle, 
Coimbatore. For karyotype study the root tips were 
excised from the potted plants and pretreated with 
0-002 molar 8-hydroxyquinoline for 3 hours. They 
were stained with Lillie’s (1951)-'’ Schiff’s reagent. 
Spikes were fixed in Carnoy’s fluid (6:3:1) and 
microsporocytes were stained with acetocarmine. 
The slides were made permanent using acetic acid- 
butanol series and mounted in euparal. 

The present study confirms the earlier counts of 
2 /I = 40 and n = 20 chromosomes. The somatic 
chromosomes are shown in Fig. 1. They are 
medium sized. The difference between longest and 
shortest chromosome in the complement is very 
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small. Therefore they cannot be categorized into 
long, medium and shori chromosomes. They form 
a gradual series. 1hcrc are three types of chromo¬ 
somes, a single satellited siibmedian pair with SAT 
on long arm, eight pairs of median chromosomes 
and eleven pairs of chromosomes with submedian 
centromere. The satellite is small and measures 
about 0-5 micron. The chromosome length, ranges 
from 1-9 to 3-5 microns with an absolute length 
of 103-9 microns. 




% 
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I, • % 
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FiCiS. 1-4. Fig. 1. Somatic metaphase plate 
showing 2 // = 40 chromosomes. Fig. 2. Metaphasc 
1 with 20 bivalents. Fig. 3. Diakinesis showing 18 
bivalents and I quadrivalent ( f ). Fig. 4. Meta- 
phase 1 with 16 bwalents and 2 quadrivalents ( t )• 
All Figs., X 900. 


The mciotic behaviour is studied in detail. 
'Twenty bivalents are observed at diakinesis and 
metaphasc 1 (l*ig. 2). 'The bivalents arc mostly 
ring shaped. Mowever, approximately 10% of the 
PMC's contain 1-2 quadrivalents (Figs. 3-4). 
Anaphasic sepai’ation at first and second division 
is mostly normal. Sporadically 1-2 lagging chromo¬ 
somes arc found at anaphase 1 and 11. The tetrad 
formation is regular. 

I'rom the available evidences^' it appears that 10 
is the basic chromosome number in Paspalmn. Thus 
P. scmblcnfuiuDi with 2/; rz 40 chromosomes is a 
Ictraploid. Regular 20 bivalent formation at 
mciosis indicates its allotetraploid nature. Occur¬ 
rence of small percentage of quadrivalents possibly 
suggests that this species is a segmental allotctra- 
ploid. 

We are grateful to Professor M. S. Chcmia- 
vccraiah for guidance and to C.S.T.R., New' Delhi, 
for the awai’d of Junior Research Fellowship to one 
of us'(S. B. D.)* 
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INDUCED FLORAL MUTATION IN 
PHYSALIS IXOCARPA BROT. 

Numerous studies in recent years have shown that 
induced mutations can offer a large number of 
morphological variations in different parts of the 
plant’■*. So far there is no report on the muta¬ 
genesis in Physalis. Modifications in the flower 
and fruit of P. ixocarpa mutant and genetical studies 
of the same have been reported here. 

Seeds collected from a single plant formed the 
stock of present study, were treated with chemical 
[dimethyl sulphate (DMS), diethyl sulphate (DES) 
and methyl ethane sulphonate (MES)] and physical 
(gamma rays) mutagens. The various mutagens 
were used to study their comparative efficiency in 
Physalis. Dry seeds pre-soaked in water for 12 
hours were used for chemical treatments (0-25, 
0-50, 0*75 and 1-0% by volume). They were 
irradiated as such with 20-40 kR of gamma rays. 
The pre-soaked seeds were treated with freshly pre¬ 
pared aqueous solution of chemicals for 12 hours. 
The treatment was carried out in test tubes which 
were intermittently shaken. The seeds treated with 
chemicals were washed thoroughly with tap water 
and sown in the nursery. The resulting seedlings 
were then transplanted in the field to obtain Mj^ 
population. In all four mutant plants were iso¬ 
lated from ()-5() and 1-0% DES, 0-75% DMS and 
20 kR treatments respectively, but no mutant plant 
could be isolated from MES treatments. 

d’hc conspicuous floral changes in the mutant 
were bud open from very young stage (Fig. IE), 
style projecting in bud (Fig. IF) and corolla showed 
slow rate of growth with a very short tube. Stamens 
which in normal Jlowers occur in the centre and 
surrounded the ovary closely (Fig. 1C; Fig. 2 A) 
were placed wide apart with exposed ovary project¬ 
ing above all the floral parts (Fig. 1 G ; Fig. 2 D, E). 
After pollination the fruit developed rapidly and 
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since the ovary was protruding, the enlarged calyx 
failed to enclose it. The latter occurred as a cap- 
like structure at the base of fruit giving curious 





Figs. 1-2. Fig. 1 A-H. (Diagrammatic), Com¬ 
parison of floral characters of control and mutant 
of P. ixocarpa. A-D, Control, note the closed bud 
in A and aggregated stamen in C. E-Hy Mutant 
showing open bud (E, F) and separated stamens 
in G. Fig. 2 A-G (Photographs). Flower and fruit 
characters of control and mutant of P. ixocarpa. 
A-C, Control note aggregated stamens in A and 
fruit enclosed in enlarged calyx {B, C). D-G, 
Mutant showing separated stamens in D,E and cap¬ 
like structure at the base of fruit (F, (7), 


look to the mutant (Fig. 1 H; Fig. 2 F, G) as 
compared to the control in which the fruit was 
completely enclosed by the enlarged calyx 
(Fig. ID; Fig. 2 B, C). 

The mutant on isolation showed poor fruit 
setting, with thin membranous seeds. All efforts 
to induce seeds to germinate in petri dishes, pots, 
paper towels and germination chamber failed. A 
study of style and stigma after 48 hours of pollina¬ 
tion showed that pollen grains germinated and the 
pollen tube travelled down the style. The mutant 
also showed 98% pollen fertility. 

The seeds obtained from the cross of mutant and 
control plant germinated readily and progeny segre¬ 
gated in almost 1 : 1 ratio for open bud versus 
normal (closed) bud (Fig. 1 A, B) character. The 
open bud individuals in F^^ behaved like the parent 
and in each back cross again gave I : 1 ratio. 

These observations on the mutant behaviour in 
seif and cross-pollination revealed that the original 
mutant was heterozygous for open bud factor which 
showed marked pleiotropic effects on other floral 
and fruit characters. The mutation was a dominant 
one and since homozygous for gene could not be 
recovered, the gene in homozygous form might be 
lethal to the mutant. 

As the mutant plant in heterozygous form is 
viable, the drastic effects in floral characters make 
it a very useful type for breeding project. The 
open bud condition, projecting style, widely placed 
stamens and raised ovary provide the mechanism 
to ensure cross-pollination in the mutant. The open 
bud condition gives it the major advantage to carry 
out emasculation with ease and least injury. 
Department of Botany, S. K. Mahna. 

University of Rajasthan, Dalbir Singh. 

Jaipur, June 15, 1974. 
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ANTIPODAL CELLS IN SOME MEMBERS 
OF GRAMINEAE 

Reports on the ephemeral, as well as persistent, 
large sized, supernumerary and multinucleate anti- 
podals are available^. Gramineae are no exception 
and secondary multiplication of antipodals is the 
characteristic of this family^. Eleusine indica, 
E. coracana and Bromus inermiis show a consi¬ 
derable increase in size of the antipodal cells-’ 

As many as three hundred antipodal cells have 
been recorded in Sasa paniculata^, while in Sefaria 
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Italica^ they arc multi nucleate. This paper deals 
with the study of the antipodal cells in Elcusinc 
africana Kennedy-O Byrne, E. coniprcssu (Forssk.) 
Aschers. et Schweing and Cliloris puyona Kunth, 
members of the Gramincae. 

In Eleiisiiic africana, E. coniprcssa and Cliloris 
,uayana the development of the embryo sac is of 
the Polygonum type, and it is conical in shape. 
In E. africana (Fig. I) there is a deep narrow 
chalazal pouch. The egg apparatus is typical with 
two pyriform laterally beaked and apically hooked 
synergids. The filiform apparatus is present. In 
E. africana the iw'o polar nuclei are separated by 
a central vacuole while in E. coniprcssa and 
C, yayana they are in the centre. In all the three 
species the antipodal cells before the fusion of 
polar nuclei are three and they are large and uni¬ 
nucleate (Figs. I,.'I, 5). In C. i,^aya/ia (Fig. 5) 
they arc very large and occupy more than half the 
space of the embryo sac. Further, in C. idayana 
they arc prominently beaked, the beaks being 
pointed towards the chalazid end. Except in one 
of the cells of the antipodals in E. africana in the 
rest the vacuoles arc not present. On the other 
hand, they are filled completely with cytoplasm and 
stain deeply. 



Flos.. 1-6. Figs. 1-2. Embryo sac in Eleiisinc 
africana: (ant: antipodal cell; e, egg; en, endo¬ 
sperm nuclei ; pn, polai' nuclei ; sn, secondary 
nuclei; syn, synergids; z, zygote; hyp, hypostase). 
Note three uninucleate antipodals in Fig. 1 and 
four multinucleate antipodal cells in Fig. 2, X 200. 
Figs. 3-4. E. compressa ; same as in Figs. 1 and 2 
respectively but in Fig. 4 antipodal cells are many, 
X 125. Figs. 5-6. C/t/oW.v ; Embryo sac 

before fertilisation (Fig. 5) and after fertilisation 
(Fig. 6) ; note many antipodal cells and two endo¬ 
sperm nuclei, X 200. 


After the fusion of the polar nuclei, the embryo 
sacs ot E, africana, E. coniprcssa and C. fdayana 
enlarge and almost become spherical (Figs. 2,4,6). 
In E. africana (Fig. 2) and E. compressa (Fig. 4) 
the antipodal cells are four and eight respectively 
due to the division of one or more cells. However, 
they are three or four nucleate in E. africana and 
one or two nucleate in E. compressa. In both the 
species they occupy the lateral position of the 
embryo sac and are baloon-shaped. In C. ^ayana 
(Fig. 6) the large antipodal cells have divided to 
form five to eight narrow baloon-like cells which 
are uninucleate and placed at the chalazal end. 
Fusion of the nuclei was not observed in any of 
these antipodal cells. In E. africana, a hypostase 
is formed at the chalazal end just below the anti¬ 
podal cells (Fig. 2). 

in E. coracana, E. indica and Dadylocieniiim 
aegypliciun the antipodal cells are quite large and 
uninucleate-'*-. In E. coracana and E. indica the 
antipodal cells neither divide nor become coenocytic. 
Rarely in E. coracana division may take place. 
But in D. aegyplicuni the antipodal cells divide 
further to form six to ten cells and become coeno¬ 
cytic. In Pennisetiini typlioidenm three to eight 
nuclei have been recorded in each antipodal cell 
which finally fuset. 

Various functions have been attributed to anti¬ 
podal cells*"*. Looking into their size, indefinite 
number, multinucleate condition and high staining 
capacity they may take part in the nutrition of the 
embryo sac. Further investigations on the above 
species and also on Eroprostis snperha, Cynodon 
daclylon and Paspalitni cominersoni are in progress. 

The award of Junior Research Fellowship by the 
University Grants Commission, New Delhi, to one 
of us (M. S. M.) is gratefully acknowledged. 

Department of Botany, P. S. Chikkannaiah. 

Rarnatak University, M. S. Mahaltngappa. 

Dharwar 580003, Karnataka, 

I'ebruary 21, 1974. 
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ON GASTROCLONIUM lYENGARU SRINIVASAN 


Gastrocloiiium iyengarii Sririivasan^ was based 
on tetrasporic specimens collected first by Srinivasan 
himself and later by Desikachary from Oklia. In 
some collections made at Porbandar and Veraval, 
the writer came across a few cystocarpic specimens 
of this species and a critical study of these was 
made. Some of the observations are very briefly 
presented here. 

The cystocarpic plants were rather small, though 
conforming to the typical morphology of this species 
as described by Srinivasan (Fig. 1). However, one 
notable difi'erence from the type seen in the present 
material was the presence of well-developed 
secondary ramuli. This is particularly well seen 
in Fig. 1 (lower left, and to a slightly lesser extent, 
lower right). Srinivasan^ has stated that the 
“secondary ramuli are generally absent, but 
occasionally present, and, when present, rudi¬ 
mentary”. 


Hurreni 
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with well-defined ostioles (Fig. 2, arrows). It was 
a surprise to note that the cystocarps were ostiolatc. 
For, in all previous accounts the cystocarp of 
Gastrocloniinn is described as ‘non-ostiolate’. In 
fact, of the 4 genera included by Kylin- in his 
"'’Champia Gruppe” (= Subfamily Champieae) only 
Champia is considered to have osticlate cystocarps 
and this feature has been used by Kylin (/.c., p. 345) 
to key out Champia from the three other genera, 
vfz., Chylocladia, Coeloseira and Gastrocloniuni. 
The presence of ostiolate cystocarps in G. iyengarii 
would seem to invalidate this distinction. 

Thanks are due to Shri N. R. Mankad for 
material collected at Porbandar. 

Department of Botany, M. S. Balakrishnan. 
University of Poona, 

Poona 411007, India, June 3, 1974. 
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MEIOTIC STUDIES IN SPECIES AND HYBRIDS 
IN MEDICINAL YAMS 



Species of the genus Dioscorea L. are cultivated 
for their edible tubers popularly known as the yams 
and for the extraction of diesgenin, a source 
material for the synthesis of steroid hormones, lu 
a breeding programme aimed at the improvement 
of the medicinal yams, three Mexican species o( 
Dioscorea, viz., D. floribunda Mart and Gal., D. com 
posila Hemsl. and D. friedrichsthallii Kunth have 
been crossed and hybrids obtainedk The present 
note gives an account of the cytology of the species 
and hybrids. 

Meiosis was studied in iron acctocarmine smears 
of the PMC's. The chromosomes were very small 
ranging from 0-2) p to 1-5 At at MI. Meiosis was 
regular (Figs. 1 and 2) in the three species with 
the regular formation of 18 bivalents. The half 
chiasma frequencies per chromosome were 1-64, 
I'61 and 1-52 in D. floribunda, D. composita anti 
D. fricdrichsl/halHi respectively (Table 1). With the 
present technique employed, it was not possible to find 
out the presence or otherwise of any .sex chromo- 
semes. Since the basic chromosome number of the 
new Dioscorea species is 9-, and since meiosis is 
regular in the 3 .species, they may probably represent 
allotctraploids (2//=36) containing 2 genomes, the 
homologies of which are not known. 

The hybrids had fairly regular meiosis except 
for the presence of a few univalents and higher 
associations involving 3 and 4 chromosomes 
(Table I). It could not be made out whether these 
chromosome associations represent miiltivalents of 


Fres. 1-2. Fig. 1. Tetrasporic plant showing 
general habit and well-developed secondary ramuli 
(arrow), x 1*50. Fig. 2. Portion of cystocarpic 
plant enlarged to show clearly ostiolate cystocarps 
(arrows), x4'50. 


The cystocarps are 800-1000 p in diameter and 
approximately of the same height, urceolate, and 
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Table I 


Frequency of chromosome associations in species and hybrids of Dioscorea 


Si. No. 

Species 

No. of 
cells 

analysed 

Frequency of chromosome 

associations i 

Mean No. of 
-V chiasmata 
Per chromosome 

1. 

D. floribimda 

50 


18 



1-64 

2. 

D. com posit a 

50 


18 



1-61 

3. 

D. friedrichsthallii 

50 

13 

0-72 

18 



1-52 

4. 

D. composita x D. floribund'i 

18 Total mean 

293 

16-7 

3 

0-17 

10 

0-56 

1-49 

5. 

D. fiorihunda D. composita 

10 

3 

0-30 

171 

1710 

1 

0-1 

3 

3-3 

1-53 

6. 

D. florihiinda y. D. friedrichsthallii 

21 

5 

0-24 

348 

16-57 

5 

0-24 

10 

0-49 

1-56 

7. 

D. friedrichsthallii < D. fiorihunda 

21 

14 

0*67 

362 

17-23 

2 

0-09 

3 

C-14 




those formed due to reciprocal translocations 
(Fig. 3). Meiotic behaviour of the species alone, 
however, does not rule out completely the former 
possibility since such a diploid behaviour of the 
species could result from a genetic control of 
chromosome pairing or a gradual diploidisation of 
homo- or homeologous genomes. When such genomes 
are brought together in a new combination, it is 
quite possible for the original homologies to get 
expressed due to an altered genetic background. 
The male and female fertilities of the hybrids lend 
less support to the existence of reciprocal structural 
changes. 

Bangalore-6, V. Rama Rao. 

July 3, 1974. U. R. Murty. 


1. Rama Rao, V., Bammi, R. K. and Randhawa, 

G. S., Ann. Bof., 1973, 37, 395. 

2. Martin, F. W. and Ortiz, S., Cytolo^ia, 1963, 

28, 86. 


OCCURRENCE OF GALLMIDGE, ASPHONDYLIA 
SR (CECIDOMYlIDAEiDIPTERA) AS A PEST 
OF BRINJAL {SOLANUM MELONGENA LINN.) 
IN INDIA 





Figs. 1-3. Figs. 1~2. Diakinesis in D. fiorihunda 
(18 II). Fig. 3. Diakinesis in the hybrid D. fiori¬ 
hunda X fJ- compos!ia. Showing 14 II and 2 IV 
(arrows). 


Brinjai. (egg plant) fruits were found infested 
with the gall midge, Asphondylia sp. at the 
experimental farm of the Indian Institute of 
Horticultural Research, Hessaraghatta, Bangalore, 
for the first time in spring 1973. Maggots feed 
from inside on the ovary of the flower buds and 
flowers and on the tissues of the developing fruits. 
When young flowers are attacked the stamens and 
pistil degenerate and fruits fail to form. Damage 
by maggot during development of the fruit is con¬ 
fined to the part of the faiit that is being attacked 
but nevertheless leads to the distortion of the 
fruit (Fig. 1). Damage site of the fruit is distin¬ 
guished by a characteristic colour pattern, viz., 
greenish spot in case of purple varieties and a 
dull green colour tending towards white in varieties 
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with, green fruits. Pupa makes an exit hole and 
slides into it through which the adult fly emerges. 
Following the emergence of the fly, the fruit 
cracks along the inner side of the curve (Fig. 1) 
exposing the fruit tissues and is rendered unfit for 
marketing. About 2 and 4% of the fruits were 
damaged by the midge in the spring seasons of 
1973 and 1974 respectively, while the attack was 
not seen during the later part of 1973. Yield 
loss due to the pest was of the order of 5% in 
spring 1974. Earlier, Harris'^ (1938) listed 
Asphoihdylia sp. as one of the injurious pests of 
brinjal crop in Tanganyika but did not mention 
the nature of its damage. The present report 
forms the first record of the pest on brinjal crop 
from India. 



Fig. 1. Damage caused of Asphondylia sp. 


In spring 1974, observations on the midge 
incidence were recorded from a chemical control 
trial conducted for the control of Leucinodes 
orbonalis Guen., wherein the insecticides were 
sprayed at fortnightly intervals commencing from 
the first fruit set. The field trial was laid out in 
randomized block design with three replications 
on the variety, Dhingra’s Multiple Purple. 

Table I 

Evaluation of insecticides for the control of 
Asphondylia sp. on brinjal 


Insecticide 

Dosage 

Kg 

ai/ha 

Per cent 
fruit 

infestation 

Carbaryl 

1-00 

4-12 

Carbaryl 

2-00 

4-08 

Quinalphos 

0-50 

2-78 

Chlorfenvinphos 

0-50 

3-21 

Methomyl 

0-50 

3-48 

Pyrethrins 

0-086 

3-49 

Endosulfan 

0-70 

313 

Phoixm 

0-50 

3-72 

Control 


3-55 

'C.D.(0 05)* 


Not significant 


*Data were statistically analysed after transform¬ 
ing the percentages to arc sin values. 


None of the tested insecticides reduced the gall 
midge incidence significantly, indicating their in¬ 
effectiveness in controlling the pest. 

Thanks are due to Dr. G. S. Randhawa, Direc¬ 
tor, for facilities and encouragement and to 
Dr. Richard, H. Foote, Chief of Systematic 
Entomology Laboratory, U.S.D.A. (A.R.S.), 
Beltsville, Mary Land, for identification of the 
pest. 

Indian Institute of Horticultural K. Krishnaiah. 

Research, P. L. Tandon. 

255, Upper Palace Orchards, V. G. Prasad. 
Bangalore-560006, July 9, 1974. 

1. Harris, W. V., Ent. Leafi. Dep. A^ric. 

Tanganyika, 1938, 6, 8 pp. Dar es Salaam. 

‘LITTLE LEAF’ DISEASE OF GRAPEVINE 
FROM INDIA 

Grape (F///.y vinifera) is an important commercial 
crop, extensively cultivated in some parts of India. 
A number of diseases of fungal origin have been 
reported from this country but there is no report 
of any disease caused by virus/mycoplasma-likc 
organisms. However, a number of viral diseases of 
grapevines have been reported from other grape 
growing coLintries^'-^. Surveys conducted during the 
year 1973, revealed a disease of grapevine variety 
‘Merlot Noir’ showing ‘little leaf symptoms in the 
grapevine germplasm collection maintained at the 
Indian Institute of Horticultural Research, Hessara- 
ghatta. The characteristic feature of the disease is 
smalling of the leaves. The shape and size of the 
leaves are altered and the leaves become so small 
and deformed that it becomes difficult to recognize 
them as grape leaves. The colour of the leaves 
turn light yellow instead of green and cupping of 
the leaves was also observed to a certain extent. 
Internodes are usually close because of the retarted 
growth of the stem. In early stages, the growth 
is spindly and tend to become more zigzxig at the 
nodes. The distance between internodes becomes 
very short and the nodes and internodes are charac¬ 
teristically thin and weak. The general growth of 
the plant is retarted (Fig. 1). Comparatively very 
few lateral branches have been observed on the 
diseased plants. The axillary branches proliferate 
and produce many secondary branches which are 
small, thin and weak. No flower and fruit forma¬ 
tion has been observed among the infected plants 
even at the age of 3 years. Roots of the diseased 
plants have been found to be severely stunted, and 
produced very few and weak rootlets. 

The disease was not transmitted by mechanical 
sap inoculation to herbaceous hosts though different 
methods of sap inoculation using different buffers 
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of clifl'crcnt molanlics anci pH, with or without 
additives were tried. I'he disease could be trans¬ 
mitted by grafting or budding of the diseased scion 
onto the healthy rootstock of the var. Emperor. 
The symptoms of the disease were observed within 
4()--5() days following grafting and budding. 



Fig. 1. Grape plant showing little leaf symptoms. 

Heat therapy .—Diseased cuttings w'ere given hot 
water treatment at 40, 45, 50 and 55“ C. for one 
hour in a water bath and then planted in pots. The 
cuttings treated at 45 and 50“ C. showed recovery 
.30-35 clays after planting and produced normal 
leaves but the symptoms reappeared after the lapse 
of 50-60 days. 

Anlihiotic therapy .—Cuttings (rooted and plain) 
obtained from diseased plants were treated with 
1000 ppm solution of Oxytetracyclinc hydrochloride 
for 24 hours and then they were planted in pots for 
further observation. The treated plants showed 
recovery symptoms within 25-30 days following 
antibiotic treatment and produced normal size of 
leaves and shoots (Fig, 2). The effect of oxytetra- 
cycline hydrochloride persisted for about 30—35 
days after which the symptoms reappeared which 
could be. suppressed further with another dose of 
lOOO ppm solution of oxytetracycline hydrochloride. 

The causal agent of yellows diseases of plants 
were thought to be due to viruses. At present, 
considerable evidence suggests non-viral etiology. 
Japanese workers'”' *' demonstrated the presence of 
pleomorphic mycoplasma-like bodies in the case of 
four different yellows diseases and also reported 
that tetracycline antibiotics produced remission of 
the disease in plants infected with mulberry dwarf. 
On the basis of these findings they proposed that 
yellows disease agents might be mycoplasma-like 
organisms rather than viruses. Stoddard^ and 
Kenknights suggested a sensitivity of certain yellows 
diseases to antibiotics and later it was confirmed by . 


Ishii el al.^\ Now many i-poris imve .•ippeaied 
about the mycoplasma-like bodies in the yellows 
disease and antibiotic therapy of mycopiasma-like 
Organisms have also been demonstrated‘'^"^‘k 
Recently Goheen ef al.^^ reported the association 
of a Rickettsia-like organisms with Pierce's disease 
of grapevine and its remission with heat treatment. 



Fig. 2. Plant showing recovery after treating 
with oxytetracycline hydrochloride antibiotic. 

The results obtained from the present studies 
showed that there is a spontaneous remission of 
little leaf symptoms when the infected cuttings are 
subjected to heat as well as to antibiotic treatment, 
indicating thereby that the grapevine little leaf 
disease may be due to mycoplasma-like organisms. 
However, this will be confirmed by further studies. 

The authors are highly grateful to Dr. G. S. 
Randhawa, Director, Indian Institute of Horticul¬ 
tural Research, Bangalore, for providing facilities 
and encouragement. Thanks are also due to 
Dr. S. S. Negi, for supplying cuttings of diseased 
grape plant and also the healthy indicator plants 
of grapes. 

Indian Institute of Horticultural S. J. Singh. 

Research, K. S. M. Sastry. 

255, Upper Palace Orchards, K. S. Sastry. 
Bangalore-560006, July 6, 1974. 
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EFFECT OF HOPLOLAIMUS TNDIC US ON 
GERMINATION OF GREEN GRAM 

During our investigation on Hoplolaimus indicus 
very poor germination of green gram {Phaseolus 
aureus Roxb.) seed was recorded, in the culture 
pots having high nematode population. In order to 
find out the effect of different population levels 
of this nematode on the germination of green gram 
this experiment was laid. 

Six different populations in log series, of 
H. indicus viz., 0, 10, 100, 1,000, 10,000, 1,00,000 
mixed separately in 100 g steamsterilized moistened 
sandy soil, each contained in 10*0 cm Petri dishes. 
One hundred surface sterilized (with 0*2% murcuric 
chloride solution) green gram seeds, variety Pusa 
Baisakhi, were sown in each dish in five replica¬ 
tions. Dishes were kept at random at room tem¬ 
perature (30-35° C) for six days when final germi¬ 
nation was counted. All the seeds were taken out 
of the soil washed cleanly in running tap water 
and stained in cotton blue-lactophenol solution. 
Stained seeds were individually teased and 
examined microscopically in order to see the 
parasitic behaviour of the nematodes. Data in 
relation to seed germination is presented in Table I. 

No difference in germination at 0 and 10 inoculum 
level was noticed while with other treatments it 
differed significantly. Seedlings of 0 and 10 
inoculum levels germinated on the 3rd day whereas 
in 100 and 1,000 levels the germination was 
delayed by one day. At 10,000 and 1,00,000 levels 
very poor emergence of seedlings above tbe soil 
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was noticed. However, it was observed that a 
bunch of secondary roots started coming out just 
above the infected portion of the developing 
radicle which turned brownish. Occasionally 
swelling of roots near infected portion was also 
noticed (Fig. 1). 



Fig. 1. Effect of different population levels of 
H. indicus on germination of green gram seeds. 


Table I 

Effect of different population levels of H. indicus 
on germination of green gram 


SI. No. 

Population 

Germination 
percentage 
Mean of 5 

1 

0 

89 0 

2 

10 

88-2 

3 

100 

63-0 

4 

1,000 

38-6 

5 

1,0000 

11-6 

6 

1,00,000 

20 


S.E. 

1*64 


CD. at 5% 

4-84 


Presence of nematode was also observed in bet¬ 
ween seed coat and cotyledon as well as inside 
the cotyledon at high inoculum levels. A maxi¬ 
mum of 10 nematodes (adult and larvae) were 
found penetrated in the radicle portion of the just 
sprouted seeds at 10,000 and 1,00,000 inoculum 
levels. A few were also noticed in the plumule 
portion. Although, apparently some injury to the 
leaf primordia was also observed, but no nematode 
could be traced in this portion. It appears that 
nematode attack immediately after sprouting of 
seeds, retarded their growth prevented their 
emergence out of the soil and eventually caused 
death. 

It is apparent from the above observations that 
the nematode population plays a vital role in seed 
germination if present in soil in high population. 

Authors are highly grateful to Dr. S. W. Akhtar, 
Director, Sugarcane Research Institute, Pusa, 
Dr. A. P. Mishra, Regional Director, Agricultural 
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Research Institute, Dholi and Shri Harlhar Prasad, 
Asstt Plant Pathologist, Agricultural Research 
Institute, Dholi, for their valuable suggestion and 
help rendered during the investigations. 

Agricultural Research Institute, M. G. Haider. 
Dholi, Muzaffarpur, 

Sugarcane Research Institute, R. P. Nath. 

Pusa, Samastipur, 
and 

Department of Botany, S. S. Prasad. 

Bihar University, Muzaffarpur, 

June 29, 1974. 


RECORD OF A SLUG, MARIAELLA 
DUSSUMIERI GRAY (ARIOPHANTIDAE ; 
BASOMMATOPHOKA), AS A NEW PEST 
OF CABBAGE FROM INDIA 

Mariaella diissumlcri Gray was found damaging 
the potted cabbage plants during May, 1974 at the 
Experimental Station of the Indian Institute of 
Horticultural Research, Hessaraghatta, Bangalore. 
The slugs inflicted the damage by scraping the 
epidermis of the leaves and biting holes (Fig. 1). 




jtao. j. rccuing injury oy slug. 


Mostly the middle whorls of the cabbage head 
harboured the pest. Slugs were noticed on all the 
one hundred and, fifty plants with an average 
number of 4 per plant. Apart from direct feeding 
damage, the pest lowers the market value of the 
heads by the presence of their excreta. Earlier, 
Perobrazhenskii (1963) found a grey slug, 
Agriolimax agrestis damaging cabbage at Buryatia 
Agri. Institute, U.S.S.R. This is the first record of 
a slug pest on cabbage in India. 

Thanks are due to Dr. G. S. Randhawa, Director, 
Indian Institute of Horticultural Research, Banga¬ 
lore, for the facilities and to the Director, Zoologi¬ 
cal Survey of India, Calcutta, for the identification 
of the pest. 
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Research, K. Krishnaiah. 
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Bangalore-6, July 9, 1974. 
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A NOTE ON THE ANDALUSITE DEPOSIT OF 
BAGHISHOTI AREA, DISTRICT MIRZAPUR, 
UTTAR PRADESH 

'Ike area under study forms the easternmost part 
of the Bijawar formations of the Pre-Cambrian age 
lying to the south ot the great Vindhyan sedimentary 
basin of the Son Valley, Uttar Pradesh. It lies 
on the boundary of Bihar and Uttar Pradesh between 
the Lats. 24° 20' and 24° 25' and Longs. 83° 25' 
and 83° 30', and falls under the Survey of India 
toposheet No. 63 P77. 

Andalusite occurs in the area as porphyroblasts 
and small crystals (see Fig. 1) in the phyllites and 
schists. The content of andalusite mineral in the 
phyllite and schists varies from 5 to 20% and 
appears to be concentrated on the southern and 
western margin of the Baghishoti granitic pluton. 
Crystals are well developed and are grey in colour, 
prismatic in form with square cross-section, average 
length is being 1 to 1-5 cm, but crystals as long 
as 10 to 15 cm are also not uncommon. Average 
specific gravity of andalusite (of five samples) is 



Fig. 1. Showing porphyroblasts of andalusite in 
the phyllites. 

Andalusite bearing rocks occupy a considerable 
area in the Baghishoti area. During the present 
investigation only a part of the area has been 
examined. However, it has been noted that the 
percentage of the andalusite mineral in the rock 
appears to be appreciable. From the preliminary 
examination it appears that a good reserve of 
i^diidusite deposit exists. It iS; therefore, suggested 
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(hat a more detailed investigation be carried out to 
ascertain the actual reserves of the deposit. The 
anticipated reserves are of the order of 8 to 10 m 
tons. In view of the already known andalusite 
deposit of Dudhi area and the present occurrence 
of the andalusite deposit of Baghishoti area, leads 
the author to suggest the possibility of utilisation 
in a refractory plant at a suitable site in Mirzapur 
District. 

The author is grateful to Dr. R. C. Misra, Pro¬ 
fessor and Head of the Department of Geology, 
Lucknow University, for his help and guidance. He 
is also thankful to the University Grants Commission 
for the financial assistance in the form of a Senior 
Research Fellowship. 

Department of Geology, A. K. Srivastava. 

l.Licknow University, 

I.ucknow 226007, June 24, 1974. 

1, Srivastava, R. N. and Dayal, B., Indian 

Minerals, 1970, 24 (2), 110. 

2. Srivastava, A. K., Jour. Geochem. Soc. India, 

1969. 4, 82. 


EFFECT OF DINITROPHENOL ON GROWTH 
AND NITROGEN FIXATION IN CLONES 
OF CYLINDROSPERMUM MAJUS 

The role of respiratory ATP in the process of 
nitrogen fixation in light is not clearly understood. 
The effects of respiratory inhibitors on nitrogen 
fixation in blue-green algae have been reportedi^"-. 
Such studies have been limited due to the lack of 
specific inhibitors to separate oxidative and photo- 
synthetic phosphorylations as the thylakoids are 
thought to be the sites of both photosynthetic and 
respiratory activities-L The aim of the present 
study is to observe the effect of 2,4-dinitropheno1 
(DNP) on the growth and nitrogen fixation in 
various clones of the heterocystoiis bUie-green alga 
Cyi’jidrospermnni niajiis. 

The details of the experimental organism and 
methods are the same as have been described 
earlierL The clones were treated in 0-01% DNP 
for 30 min and grown in 15 ml of basal medium. 
The growth and amounts of nitrogen fixed by the 
clones were determined after 15 days (Table 1). 
The DNP was found to inhibit both growth and 
nitrogen fixation to a limited extent. But clones 
1 and 3 grew more and clone 3 fixed more nitrogen 
as compared with the controls, following treatment 
with DNP. The formation of heterocysts, com¬ 
monly regarded as sites of nitrogen fixation, was 
not suppressed by this treatment. BahaL^ found 
ONP-stimul^ted development of heterocysts in 


Ana'naena amhigua while Tyagi-^ observed the inhibi¬ 
tion of heterocysit formation by DNP at a concen¬ 
tration of 5 X 10"-^ M in Anabaena doliolum and' 
.suggested that it was probably .due to a block in 
the supply of respiratory ATP. 

Table I 

Optical density and cell nitrogen of various clones of 
C ylindrospermum majus (Average values of /u’o 
replicates) 



Control 

DNP treatment 

No. 

Growth 

(O.D.) 

Cell N 
(mg) 

Growth 

(O.D.) 

Cell N 
(mg) 

1 

0-067 

0-364 

0-092 

0-336 

2 

0 097 

0-392 

0-090 

0-392 

3 

0 090 

0-301 

0-102 

0-462 

4 

0-127 

0-497 

0-092 

0-476 

5 

0-122 

0-567 

0-100 

0-434 

6 

0-122 

0-406 

0-057 

0-322 

The 

statistical 

analysis of 

variance revealed that 

neither 

the control nor the 

DNP-treated clones 


showed any significant variation in nitrogen fixation. 
These results indicate that in the process of nitro¬ 
gen fixation in light, ATP produced from the 
oxidative phosphorylation is not needed. The 
requirements of energy and carbon skeletons are 
fulfilled mainly through the process of photosyn¬ 
thesis. The oxidative phosphorylation may supply 
ATP only when nitrogen fixation occurs under dark 
conditions. Besides, ATP produced on breakdown 
of polyphosphates^*, which are abundant in blue- 
green algae^'i^^, may also be a source of energy in 
these organisms. 

The author is thankful to Professors H. D. 
Kumar and Y. D. Tiagi for guidance. 

Department of Botany, V. K. Sharma, 

School of Basic Sciences and 
Humanities, 

University of Udaipur, 

Udaipur 313001, India, Jnly 3. 1974. 

I- Sharma, V. K. and Kumar, H. D., Z. Allg. 

MikrobioL, 1973, 13, 517. 

2. Cox, R. M., Arch. MikrobioL, 1966, 53. 263. 

3. Bisalputra, T., Brown, D. L. and Weier. T. H., 

J. Ultrastruct. Res., 1969, 27, 182. 

4. Bahai, M., Phvkos., 1969, 8, 11. 

5. Tyagi, V. V. S., Ann. Bot., 1913., Zl, 361. 

6. Kuhl, A., “Phosphate Metabolism of green 

algae.” In Jackson, D. F. (Ed.), Algae, 
Man and the Environment, 1968. 

7. Talpasayi, E. R. S., Cytologia, 1963, 28, 76. 

8. Stewart, W. D. P. and Alexander, G., Fresh¬ 

water Biol., 1971, 1, 389. 

9. .lensen, T. E., Arch. Mikrobioh 1968, 62, 144, 

10. Ibid,, 1969, 67, 328. 
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SHORT SCIENTIFIC NOTES 


Vitamin C Content in Mori/ifia Pod Vej»elable 

The tender pod-like rriiiis of Moniv^ii tree are 
used in the preparation of various types of vegetable- 
curries and pickles throughout India. The pods 
start ripening during the last week of March and 
are then cooked alongwith “Sambar”. 

In our studies on the genelieal iniprovenieni of 
Moruiiiii for wood-pulp we came across extensive 
variation in the taste of pods of M. oieifeva and 
M. concdiiciisis which varied from very sweet 10 
extremely bitter. Different grades of sweetness of 
both raw and cooked pods of M. oleifcra was the 
basis for selection of clones 3, 6, 7 and H) from 
vegetatively propagated trees planted under standard 
nursery environment. From amongst the four 
clones of M. oleijcni, clones 6 and 7 llower almost 
throughout the yeai' and they, thereforOj fall in the 
category of “Baramasi” varieties. Both leaves and 
fruit-juice of M. olcijera arc known to be rich in 
vitamin C' content***. 

The fresh pods of the four sweet clones of 
M. (/leifern and of one bitter clone of M. concanetisis 
were screened for ascorbic acid content. The fruits 
from each tree were also collected randomly during 
It week of April and a composite sample of 10 g 
was ground with oxalin ticid. Ascorbic acid: 

content was then determined by tit remetric method 
using 2-6 dichlorophenol indophcnol. The results 
arc given in Table I. M. cancanensis had the 
highest ascorbic acid content in the bitter fruit of 
(he clone evaluated. 


Table 1 


St. No. 

M- oleifera M. concattensh 

1 i VO 1 

Baramasi Long 
flowering and 

fruiting period 

1 - • T 

Fruit size large 

■1 -f H- - 1 

Fruit very sweet 

■+ -I- -1- 1- 

Fruit very bitter 

— ^ -f 

Ascorbic acid 
content mg per 

100 gm pulp 

126-41 124-53 97-17 91-51 132-17 


-!- Present; — Absent; 


Amongst the sweet clones of M. oleifera clones 
7 and 3 had the highest amount of ascorbic acid 
followed by 10 and 6. Clone 6 although sweet has 
a poor, yield in spite of its long llowering period 
due 10 sterility. Work is also in progress in this 


Laboratory on screening of new germplasm. of 
M. oleifera for other important nutritive contents 
such as proteins, carbohydrates and other vitamins. 

We are grateful to professor T. S. Sadasivan, for 
suggesting the problem of screening the sweet clones 
of M. (/feijera for vitamin C content. 

Tree Genetics I.aboratory, P. D. Docjra. 

National Botanic Gardens (CSIR), B. P. Singh. 
Lucknow, June 10, 1974. S. Tandon. 

1. Damodaran, M. and Srinivasan, M., Curr. Sei., 

1934-35, 3, 553. 

2. Srinivasan, M., JhicL, 1935-36, 4, 407. 

3. Panse, T. B. and Sreenivasan, A., Ibid., 1945, 

14, 303. 

4. AnnonymoLi.s, 77/c Weallh of hidia, (Ran' 

Materials), 6, 426, C.S.LR., New Delhi. 


Comparative Observations on Glume, Spikelet and 
Stomata I Length in Haploid, Diploid and Tetraploid 
Rices 

Spontaneous occurrence of telraploids in the F.j 
generation of two diploid rice varieties, viz., 
.LB.S. 820 and AC. 1225 has been reported*. AC. 
1225 has long sterile glume while in .LB.S. 820 the 
sterile glumes arc asymmetrical in length. One 
haploid plant w'as later isolated from the popu¬ 
lation. An attempt was made to study the ploidy 
elfcet on the glume (sterile lemma), spikelct and 
stomatal length of the cytolypes. 

rhe haploid plant, diploid parents (.LB.S. 820 
and AC. 1225) and a typical tetraploid Tet-6, were 
studied. All the cytotypes had asymmetrical 
glumes and therefore, glumes on lemma and palea 
sides were separately observed. Stomata of dorsal 
side of the second leaves from top were always 
selected. One hundred measurements were taken 
in all cases. 

Data are presented in 'fable 1 along with the 
range and mean. 

There is a linear increase in the mean length of 
spikelct, glume and stomata from haploidy to tetra- 
ploidy. The proportion of increase is, however, 
not the same in all characters. The mean spikelct 
length of diploids was approximately twice the mean 
length of haploid while the increase was marginal 
from diploidy to tetraploidy. A similar trend was 
noted in the case of glume length on the palea 
side ; there was overlapping of measurements. The 
ploidy effect was thus most pronounced in the length 
of lemma side glume. 
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Table I 

Spikelet, glume and stomatal length in cytotypes of rice 


\ Charac- Glume length in mm 

\ ters Spikelet length in mm-— Stomatal length m ^ 

\ Palea side Lemma side 


\ 

Types \ 

Range 

Mean 

Range 

Mean 

Range 

Mean 

. Range 

Mean 

Haploid 

3*50- 

4-50 

4-01 ±0-07 

0*50- 

3-90 

2-30±0-17 

0*50- 

2*00 

0-97±0'12 

o 

oo 

5-64±007 

J.B.S. 820 

6*98- 

8-60 

7*77±0*05 

3-00- 

7*00 

5-42±0-14 

2*10- 

6*00 

3-97±014 

5-50- 

9-10 

6-68 ±009 

AC. 1225 

7*30- 

9*00 

8*36±006 

4*70- 

8-60 

6-56±0-28 

3-80- 

9-60 

5 05±0-18 

6-20- 

8-00 

6-63±0C6 

Tet-6 

9 07- 
10-54 

9 91 ±0-02 

5-00- 

13-00 

7-88±0-21 

5-00- 

10-00 

6-68±0-19 

7-10- 

10-00 

8-44±0-l] 


The linear increase in the mean stomatal length 
from haploidy to diploidy and from diploidy to 
tetraploidy was also marginal with overlapping of 
measurements. 

Rajendra Agricultural Univ., R. Thajecur. 

Agricultural Research Institute., 

Sabour, Bhagalpur, July 3, 1974. 


1. Thakur, R. and Rao, J, R. K., Sci. and Cult., 
1966, 32, 321. 


An Alternaria Leaf Spat of Tapioca 

Tapioca plants (Manlhot esculenta Crantz), aged, 
about 7 months, in the instructional farm of the 
College of Agriculture, Vellayani, were affected by 
a leaf spot disease during April 1974. The spots 
were observed mainly near the tips of the lobes 
of the leaf. They were minute, scattered with 
whitish grey centre and brown margin. Often the 
leaf tips dried due to the formation of a number 
of spots. Rarely, spots were also observed on the 
basal part of the leaf blade. Repeated isolations 
from the infected regions yielded an Alternaria 
species. The pathogenicity of the same was estab¬ 
lished by artificially spray inoculating tapioca 
plants with 6 day old culture of the organism. 
Typical leaf spot symptoms were formed in 7-10 
days after inoculation. The fungus was reisolated 
into pure culture from inoculated plants. 

A detailed study of the morphological characters 
of the fungus on potato-dextrose agar revealed the 
following characters. The mycelium was slightly 
dark and 2*25-10*5 At wide. . Conidia mostly single, 
sometimes in chains of 1-3, provided with 1-9 
transverse septa and a maximum of 3 longitudinal 
septa. Conidia were dark brown, obclavate, rarely 
elliptical, attenuate ; beak short, rarely long. In¬ 
cluding the beak the conidia measured 14*04- 
76*38 At (40*07 At) the beak alone was 8* 13-61 *75 m 
in length (15*37At). The breadth at the basal 
region ranged between 5*68 At-13*0 At (10*75 m) and 


at the base of the beak it was 3*25At--8*12At. The 
conidiophore measured on the average 78 *5 At X 
3 *25 At with 6-9 septations and 1 or 2 lateral scars. 

The morphological details closely resembled these 
of Alternaria palandui Ayyangar, reported from 
Allium species by Ayyangar^ (1928). Artificial 
cross inoculation of Allium cepa L. by the isolate 
from tapioca gave positive results. From the close 
resemblance of the morphological characters and 
by the cross inoculation tests carried out, the iso¬ 
late from tapioca was identified as A. palandui 
Ayyangar. Tapioca is recorded for the first time 
as a host of this organism causing leaf blight 
disease. 

Division of Plant P. K. Sathyarajan. 

Pathology, M. Chandrasekharan Nair. 

College of Agri., M. Ramanatha Menon. 

Vellayani 695522, 

July 4. 1974. 

1. Ayyangar, C. R., Agric. Res. Inst., Pusa, Bull, 
1928, 179, 14. 


Occurrence of White Grubs in Haryana 

A serious incidence of white grub on bajra 
(Pennisetum typJioideum) and groundnut was 
observed during 1971 in village Mandhana (District 
Mohindergarh). During October, 1971 one square 
metre area in a harvested bajra field was carefully 
dug which contained, at depths varying from 30 to 
96 cm, 23 adults, 3 pupae and 2 first instar grubs 
of Lachnosierna fissa Brenske. 

A severe insect damage to newly sprouted ber 
{Ziziphus mauritiana Lmk.), leaves was reported 
from Kankraula (District Gurgaon) in the first 
week of July, 1972. 27 adult beetles were collected 
from upper. 15 cm sandy-soil layer of the orchard 
and these represented 4 species of white grubs, 
viz., Molotrichia insularis Bren. (21 specimens), 
Anomala rufricapilla Burm. (3 specimens), 
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A. dorsalis F. var fraterna Burm. (2 specimens), 
and A. hengalensis Bl, (1 specimen). 

Peach tree leaves at Gurgaon were severely 
damaged by some insect during July, 1972. Spray¬ 
ing of a medium sized tree with endrin 0-02% 
emulsion at sun-set knocked down 60 adults of 
white grub, Hololrichia sp. nr. problcmatica Bren, 
which were collected next morning. 

These reports indicate that several species of 
Scarabaeid white grubs are becoming serious pests 
of kharif crops as well as fruit trees in Haryana. 

Out of the white grub species mentioned in this 
communication, H. insularis and A. bengafensis 
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have earlier been reported to damage sorglium, bajra, 
sugarcane, chillies, groundnut, sunn-hemp, brinjal, 
cucurbits, ladys’ finger and cowpeas in Rajasthan 
(Srivastava and Khan, 1963)T 
Thanks are due to Dr. P. K. Sen-Sarma, Forest 
Research Institute, Dehra Dun, for identifying the 
insects. 

Department of Entomology, A N. Vrrma. 

Haryana Agricultural University, 

Hissar, June 4, 1974. 

1. Srivastava, B. K. and Khan, R. M., Indian J. 
Etu., 1963, 25, 347. 
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Annual Review of Fluid Mechanics (Vol. 4). 
By M. V. Dyke, W. G. Vincenti and J. V. 
VVehausen. (Annual Reviews Inc., 4139 El Camino 
Way. Palo Alto, Calif., Calif. 94306), 1972. Pp. 
ix -H 504. Price $12.00 (U.S.A.), $12.50 (Else¬ 
where). 

Within the short period of a few years since the 
commencement of publication of these annual 
reviews, they have earned a permanent and 
respected place in the literature of fluid mechanics. 
Volume 4 maintains the high standards set by its 
predecessors, and olfers rich and diverse fare which 
will be both interesting and instructive to fluid 
dynamicists. Among the subjects covered, about 
a third is of direct interest to engineers (heat dis¬ 
posal from power generation, chemically reacting 
Hows, vortex breakdown, cavity and wake Hows, 
wing-body interaction in aircraft); another third is 
geophysical or environmental (mantle convection, 
rotating and stratified Hows, magnetohydrodynamics 
of the earth’s core, self-gravitating gaseous disks, 
oil spreading on sea). There are several articles 
of general interest aisp (self-similar solutions, 
periodic Hows, liquids containing bubbles, sailing, 
bounds on How quantities), and one, on the loco¬ 
motion of protozoa. 

Experimental workers will probably feel that 
there are too few articles for them in this volume 
as in previous ones, but by and large the Review 
will be found to be a valuable survey of some of 
the most interesting recent investigations in fluid 
mechanics. 

It would be very useful to have this series in 
paperback, so that more workers could possess 
their own copies, as I am sure many would like to. 

R. Narasimha. 


Quantum Mechanics in a New Key. By Alfred 
Landc—Exposition Press, 1973 (Exposition Press, 
Inc., 50, .Icricho Turnpike, .Icricho, New York 
11753), 1973. Pp. X ~h 131. Price $6.50. 

This Hook is the third in a scries which 
represent the elforts of the author, a renowned 
physicist, to clarify the foundations of quantum 
mechanics and demystify the notions of comple¬ 
mentarity, duality, etc., which are so prominent 
in usual treatments. He attempts to provide a 
well motivated derivation of the u.siial computational 
rules which involve supcrposablc vectors in a 
complex Hilbert space and operators on these 
representing physical quantities. The starting point 
of this derivation is a set of non quantum postulates, 
governing a probabilistic scheme of description of 
the results of measurements. This is the part, of 
(he book I found most interesting chapters IT to 
V—even though the argument does scorn after the 
fact at points. The first chapter is meant to- provide 
a negative motivation for the rest and consists of 
an attack on the usual presentations. I for one 
failed to understand the covariance objection to 
Bragg reilection and the oscillator dilemma, both 
of which arc intended to discredit the usual inter¬ 
pretation. One cannot help feeling that the author 
deliberately sets up a very naive argument, the 
better to demolish it later, 'fhe Ireatment of the 
Einstein Podolsky Rosen parade x™~page 111-—-is 
unique in that it simply denies the existence of 
correlations in the results of measurements on two 
spatially separated parts of a system which had been 
together in the past. This would have surprised the 
authors of the paradox as much as those who 
tried to rebut their viewpoint! 

In view of the many inaccuracies and distortions, 
I do not think the claims of pedagogic value made 
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for the book are justified. Specialists in the 
foundations of quantum theory may, however, feel 
like taking a look. In the case of at least one to 
whom I showed the book, the look was not a long 
one ! Rajaram Nityananda. 


Pharmacognosy of Powdered Crude Drugs. By 

M. A. Iyengar. Pp. xiii -f 63. Price Rs. 15 ; A 

Hand Book of Pharmacology- By M. A. Iyengar. 

Pp. 98. Price Rs. 15*00. (Published by the Author. 

College of Pharmacy, Kasturba Medical College, 

Manipal-576119), 1974. 

The technical education has made tremendous 
progress in recent years. One of the major draw¬ 
backs to cope up with the progress is non avail¬ 
ability of the text books. The text books on a 
subject like Pharmacognosy are very few and most 
of them are written by foreign authors. Dr. M. A. 
Iyengar has succeeded in publishing two books in 
Pharmacognosy, namely A Hand Book of Pharma¬ 
cognosy and Pharmacognosy of the Powdered 
Crude Dru^s. 

A Hand Book of Pharmacognosy mainly deals 
with the basic knowledge pertaining to the official 
source, family, major chemical constituents and 
their tests, the Pharmacological and therapeutical 
uses of about eighty crude drugs. The author 
has taken pains to describe the microscopic charac¬ 
teristics of some of the powdered crude drugs 
commonly used, in his book Pharmacognosy of 
Powdered Crude Drugs. The author has maintained 
the originality in describing rhe diagrammatic features 
of these drugs. 

These two books are very useful for the para 
medical students particularly to those who undergo 
Pharmacy course. The Hand Book of Pharmaco¬ 
gnosy is particularly useful to the students under¬ 
going the course in Diploma in Pharmacy. 

V. B. Desai. 


ANNOUNCEMENTS 

Award of Research Degrees 

Utkal University, Bhubaneswar, has awarded the 
Ph.D. degree in Mathematics to Shri Brajakishore 
for his thesis entitled “Summability of Fourier 
Series and Allied Problems” ; Ph.D. degree in 
Chemistry to Shri Santosh Kumar Mahapatra for his 
thesis entitled ‘'Studies of Heterocyclic Compounds”. 
Ph.D. degree in Science (Zoology) to Shri Murari 
Mohan Dash for his thesis entitled “Studies on the 
the Population and Biometry of the Potato Aphid, 
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Myzus (Necterosiphon) persicae Sulzer (Aphididac- 
Homoptera, Insecta)”. 

The M.S. University of Baroda has awarded the 
Ph.D. degree in Botany to Shri Dharmendrakumaf 
Natwarlal Thaker for his thesis entitled “Floristie 
and Ethnobotanical Studies on Kawant range forest ^ 
in Central Gujarat”; Ph.D. degree in Psychology 
to Shrimati Siddhida lahardan Mehta for her thesis 
entitled “An investigation into the Effectiveness oT 
Programmed Material in English for developini^ 
Reading Ability”. 

Karnatak University, Dharwar, has awarded the” 
Ph.D. degree in Chemistry to Shri Goudar Timmanu'- 
gOLid Ramanagoud for his thesis entitled “Physico" 
Chemical Investigations on Complexes of wSomc 
Transition Metals”. 

Sri Venkateswara University, Tirupati, has 
awarded the Ph.D. degree in Chemistry to Shri Syed 
Ghouse Peeran for his thesis entitled “Synthesis 
and spectral studies of Ces (z) and Trans (E) 
Unsaturaited Sulphide—Sulphones and Disulfeons” : 
Ph.D. degree in Physics to Shri B. P. Nagireddy^ 
Shri S. Mohan and Shri I. Lakshman Rao for theii" 
theses entitled “Studies in Low Temperatures— 
Elastic and Thermal Properties of Some Ferrites", 
“Studies in Solid State Physics Effect of Tempera¬ 
ture of Electrical Conductivity and Hall Effect in 
Thin Films of Silver and Copper” and “Studies on 
the Optical Absorption spectra of some first grouf'* 
transition metal ions in certain Inorganic and 
Organic Crystals” respectively. 


Books Received 

Annua} Review of Nuclear Science 
Edited by Emilio Segre, J. Robb Gr 
H. Pierre Noyes. (Annual Reviews, Inc., 
Caminoway, Palo Alto, California 9„4306 
Pp. 449. Price: U.S.A., $12.00.; ERc. 

$ 12.50. 

Annual Review of Physical Chemistry (Vol. 
Edited by H. Eyring, C. J. Christensen and H 
Johnston. (Annual Riviews, Inc., Palo Alto. 
California 94306). Pp. 546. Price : U.S.A. 
$12.00; Elsewhere $12.50. 

Dictionary of Water and Water Engineering. By 
A. Nelson and K. D. Nelson. (Butterworth Group, 
88, Kingsway, London WC 2 B 6 AB), 197.^. 
Pp. vi-|-27L Price £3.60. 

Careers in ludiistriaJ Research and Development. 
By J. H. Saunders. (Marcel Dekker, Inc., 95, 
Madison Avenue, New York, N.Y. 10016), 1974. 
Pp. xi-f-254. Price: $11.75; prepaid student 
Price $7.75. 
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THE NEED FOR A MODIFIED PSI-POTENTIAL IN THE DlFEPTFlili iVsOF'Ek./i':!: 

A. S. KOLASKAR,- K. P. SARATHY§ and V. SASISEKHARAN-5 


Abstract 


The need for modifying the potential function V('’/A corresponding to the rotation 
about the bond C'*—C in, peptides and polypeiititles, froui three-fold minima and a low 
barrier, to V(i/0 ™ 2-0 (1 — cos 2*/') is stressed. Taking the new expression for V (0) it 
is shoum that the theory for a pair of peptides is in good agreement with the conformational 
data obtained from the crystal structures of peptides and proteins. Applications of the new 
form of V(«/0 to LL and LD bends in peptides and proteins also improve the agreement 
between theory and observation. 


Introduction 


I N connection with the calculations of the cncigy 
of a dipeptide unit corresponding to the confor¬ 
mation ( 0 , jyOi suitable potential functions foi 
various types ot interactions have been used by 
different laboratories. Although differing in minor 
details, all of them are essentially similari-^h Consi¬ 
dering in particular, the potential functions asso¬ 
ciated with the tors'on angles 0 and the functions 
in common use have the following forms : 

V(<^) = I- :J:: COS 3</>) (0 

with V 0 varying between 0'6 and I'5 kcal/molc , 
and 

V («/f) -V (I COS 30) • (2) 

with V (ip) having values between ()'25 and 1*0 
kcal/mole. 

As a justification for using a low barrier for 
V (<y 0 . it is stated that the barrier to the internal 
rotation about the C'-C bond in compounds of the 
type CH;iC(X)0 (X = H, F, Cl, Br, N, OH) is 
found to be very small and having three-fold 
minima''"*. However, lor the rotation <yt about the 
bond C“—C in the peptide group, in which the 
nitrogen atom is attached to the C-atom on one 
side and to the C“-atom on the other side, as 
shown in Fig. I, the nature and height of the 
barrier could be different. A recent analysis of the 
distribution of observed conformations in small 
peptides and in the non-helical regions of proteins 
indicated that the barrier to rotation about the 
bond C^—C is not thrcc-fold<k These observed con¬ 
formations are found to cluster within i: 30“ aiound 
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- 0 " and <y) 180“, corresponding approximately 

the /VV// 7 .V and r/.v positions of (he nitrogen atoms, 
as shown in Fig. Infraied studies of amides 

made by Shimanoiichi" also indicated that the stable 
conformations that occur corresponded to cither 
7 y’ (E, or 180". These observations suggest that 

the potential Viip). for rotation about the bond 
C“—C, can be of the form, 

V(0) - l-V^d -005 20) (3) 
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Fig. 1. Diagrams illustrating the differences in 
geometry related to the rotation about the bond 
C"—C, in the case of (a) a carboxylic acid and (/>) 
a peptide. 



lo) r. 


Fig. 2. ia) and (/>) show rekpcclively, the I runs 
and (is positions of the nitrogen atoms in a 
dipeptide. 

In view of this, preliminary quanliini chemical 
calculations, using an ab-'uiiHo method, were carried 
out by us sometime ago on.^a model compound 
NHXHXONH^. For -0 the total energy 
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was found to be more by as mucli as 6*0 kcal/ 
mole for yi near 90° as compared to the energy at 
ip=:0° or 180°. Another set of calculations using 
lEHT method developed by Rein et and using 
the Cusach approximation, on the same model com¬ 
pound, indicated that the total energy variation 
with respect to yj has minima at = 0° and 
yyz=: 180° with a maximum at y):=z90°. The total 
energy difference between maxima and minima was 
found to be of the order of 4-5 kcal/mole. Recent 
calculations of Pople and Radom^^ for the same 
model compound using an ab-initio procedure, b< 4 ve 
indicated minima at ip = 0° and ip ~ 180°, for 
^ z=.90° . (since the calculations have been dont“^ 
Only at iritervals of 60°, no precise value for maxim'a, 
and the difference between maximum and, 
minimum; energy, could be obtained). In perform¬ 
ing these calculations, the total energy was first 
minimized with respect to and then with respect 
to yj. Therefore, the total energy variation with 
respect to ip which gives minima at yy = 0° and 
Iy;=:l80° is indicative of the fact that the form 
of the internal rotational potential function V {ip) 
around C — C bond has two-fold minima. These 
quantum-chemical calculations also suggest that the 
barrier to the internal rotation about C®—C bond 
has a large value compared to the currently accepted 
value of 1*0 kcal/mole or less. Though the 
quantum-chemical calculations give the total energy 
difference, the contributions from other interactions 
in this range is expected to vary little and there¬ 
fore, the barrier to internal rotation about the bond 
C is taken to be as large as 4*0 kcal/mole. 

Application of the Modified iy;-poTENTiAL 
The potential energy variation, for a pair of 
linked peptide units having a cP-atom, using the 
6-exp non-bonded potential function, the electrostatic 
interaction energy as given in Ref. I and the 
torsional potential V (yO as 

V(0) - 2.0(1 - cos2«/r) (4) 

is shown in Fig. 3 (b). In view of our recent 
quantum chemical calculations made on simple 
amides which indicated that the barrier height to 
the internal rotation around the N—C® bond is very 
small, we have neglected the term V (0). The 
hydrogen bond energy contribution is also not 
included. The convention used for drawing the 
potential energy maps is as suggested by lUPAC- 
lUB Commission!^, and the dihedral angles ( 0 , yO 
are defined as given in their recommendation. By 
making the only change 

V((^) -- 0-25 (1 - cos 3f) (5) 

the variation in energy is shown in Fig. 3 (^). The 
main difference between Fig. 3 (a) and Fig. 3 (b) 
is that the region between yf = 60° and 120° is 


practically forbidden for all conformations of an 
alanine dipeptide unit according to the new 
y;-potential, whereas it is not so with the old 
potential. This is because of the fact that the 
yj-potential rises by 4-0 kcal/mole for fjy = 90°. 

In Fig. 3 (b) are also plotted the ( 0 , yO values 
for non-glycyl linear oligo-peptides (tri-, tetra- and 
hexa-peptides) as well as cyclic peptides. These 
points lie in the low energy regions of the map. 
The low energy regions shown in Fig. 3 (h) thus 
become the allowed conformations for a dipeptide. In 
a polypeptide chain, though some of the low energy 
regions of a pair of peptide unit may become disallow¬ 
ed, it is obvious that the disallowed conformations for 
■dipeptide unit will not be a low energy conforma¬ 
tion for a polypeptide chain. Thus, if a comparison 
of Fig. 3 (a) or 3 (b) with the empirical plot 
obtained from the protein data of PohFt), and 
shown in Fig. 3 (c) (to facilitate ready com¬ 
parison) is made, much better agreement is' 
obtained for Fig. 3 (/?) than for Fig. 3 (a). 
However, while making the comparison of 
Fig. 3 (c) with either Fig. 3 (u) or 3 (h), it 
should be remembered that/the a-helical type of 
conformations near (—60°, 60°) and the yj-struc- 

ture conformations have been included in Pohl’s 
diagram, although they are not particularly favoured 
for a dipeptide conformation. This explains the 
essential difference between Fig. 3 (b) and 
Fig. 3 (c). 



with V (^j) having three-fold, minima at —180°, 
— 60° and -f 6‘0° and a sniall barrier of O-.'i kcal/ 

mole. 


VoL 44, No. 2 1 
Jan. 20, 1975 J 


The Need for a MocTfied Fsi-pol.c-^uini /// tDc idN 


In all our calculations, we have considered the 
geometry for the peptide unit having r (C®'—C—O) — 
115-6“ and r (N— C./—C) = 112-5°i2. 



Fig. 3 (/;). A similar diagram for an alayl dipep¬ 
tide unit, but with V («/») having two-fold minima at 
=0° and 180° and a barrier of 4-0 kcal/mole 
in between them at — 90°. The values of (4>y «A) 
as obtained from crystal structure data of small 
peptides for non-glycyl residues are shown by cros.s 
(X). 



Fig. 3. (c) ' Isoprobability curves in the (<J^, •A)- 

plane, repoPtdd by PohFO (including glycyl examples). 
The curves at intervals of factors of 2, Note the 
similarity between Figs, (b) and (c), 

The energy for a glycyl dipeptide unit, using the 
new potential function for V Up) is shown in 
Fif* 3 (d). In Fig* 3 (d) are also plotted the 


ii’.ipi vuiucs for linear oicyclic 
peptides for glycyl .residues along vvidi ihc -tp) 
values for giycyl residues in the noii-helical regions 
of lysozyme, myoglobin and chymotrypsin as 
obtained from crystal structure data. l"he distri¬ 
bution of points clearly shows that the energy map 
drawn by using the new potential function for 
V {yi) is in much better agreement with the 
observed data than the energy maps reported so 
far. Similarly, if the isoenergy contours of 
Fig. 3 {(1) are compared with the iso-probability 
curves given by PohF<^ for glycyl residues (not 
shown here), as obtained from protein crystal data, 
the agreement is found to be excellent. 



Fig. 3 id). Diagram similar to (/?), but for a 
glycyl dipeptide unit,, using V () having two-fold 
minima and a barrier of 4-0 kcal/mole. 'I'he values 
of (4>y v^/) for glycyl residues only, in peptides and 
proteins are plotted. x —denotes data from 
peptides ; • —denoles data from lysozyme, chymd- 

trypsin and myoglobin. 

Application to Birr a-Bunds 

The theoiy of these bends was published by 
Chandrasekaran ef This theory predicted 

minima for an LL bend for value.s of (</».>, i/m), 
V’a) (--50°, —50°); (—110°^ 40"°) 

and to (-60°, 100°); (60°, 40°). Thus, 1 7/13 | was 
always greater than 30°. However Table TI and 
Table III of Ref. 13 show that, for most of the 
observed conformation, the value of | | lies 

between 0° and 20°. The mean of \y,'^ [ for 

observed data as obtained from these tables of 
Ref. 13 In lysozyme and chymotrypsin is 14° and 
for small peptides is 9°, thus leading to a discre¬ 
pancy between theory and observation. When the 
cstlculatlom were repeated using the new polenti^^ 
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V {yj), the minimum energy conformations of the 
LL bend come close to (—60^ —30°), (—90°, 
20°) and (—60°, 140°); (60°, 10°), agreeing well 
with the observations. 

Thus, the data presented in this note indicate that 
a form of the ^j-potential with two-fold minima and 
a relatively high barrier of 4*0 kcal/mole is the 
one that may have to be adopted for the classical 
energy calculations. 
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ALL-INDIA SYMPOSIUM ON APPLIED OPTICS AND EXHIBITION OF OPTICAL 

INSTRUMENTS., BANGALORE 


AN all-India Symposium on Applied Optics and 
Exhibition of Optical Instruments were held 
during 28-30 November, 1974, at the Indian 
Institute of Science, Bangalore. 

The symposium was convened under the joint 
auspices of the Central Instruments and Services 
Laboratory, Centre for Information Processing and 
Department of Physics, Indian Institute of Science. 
Profs. M. Ramakrishna Rao, S. V. Pappu and P. S. 
Narayanan were the conveners. About 100 delegates 
from all over India participated in the symposium. 

The proceedings of the three-day symposium 
began with the inaugural function. Prof. S. Bhaga- 
vantam, former Scientific Adviser to Minister for 
Defence, delivered the inaugural address. Prof. S. 
Dhawan, the Director of the Institute, apprised the 
gathering of the various activities of the Institute 
in the field of Applied Optics. Sri. S. M. Krishna, 
Minister for Industries, Karnataka State, declared 
open the exhibition and released the Souvenir. 


Prof. H. Narasimhaiah, Vice-Chancellor of 
Bangalore University, presided over the inaugural 
function. 

About forty papers were presented in five 
techmcal sessions under the following headings : 
Lasers and Applications ; Optical Processing and 
Holography ; Optical Thin Films and Materials ; 
Optical Measurements and Testing ; Optical Instru¬ 
ments and Devices. 

An exhibition of various optical instruments 
manufactured in India was held along with the 
symposium. About twenty companies participated 
in the exhibition, bringing their products to the 
attention of the scientists and engineers working in 
the field of Applied Optics. 

Prior to the symposium a four-week winter school 
in optical engineering was organised for college 
teachers under the education program. About 
twenty teachers and scientists from colleges and 
research organisations attended the winter school. 



EVALUATION OF NUMERJCAL EVIDENCE IN FORICNSSC COMPARISON A^iAIASS-'.S 
CRITERIA FOR IDENTITY AND ASSESSMENT Ol- EVIDENTIAI- VALUE 


B. N. MATl'OO 

Fdic'iixic Scii'iicc l.(iI>oiiiloiy, liyciilhi, I)t>iiilniy-H 
Abstract 

Two alternative methods of cvalualin,*; a discrepancy index are discussed, with a view 
to match crimc/clue material with a comparisoti/sourcc* saniple. One is put as 

0 = 2) (Q,. — (c/ Parker’s C) and another, /’ //( I ti (n) based on tiie 

discrepancy quotient Q and the overall coellicienr of variation (f. A simple evaluation of 

the uniqueness of a crime material is described <oa the basis of artrilmres measured in tlu* 
source and the population, their mean values and the respective standard tleviations. 


F orensic comparison analyses arc undertaken 
to determine if a “crime sample” has originated 
from an alleged source. The inference drawn from, 
non-numerical analyses like tool marks examina¬ 
tion, e.g., in forensic ballistics or hand-in-glove fit 
of a crime sample with its remnant available else¬ 
where, can (when good characteristic matches arc 
observed) be interpreted directly without “any 
reasonable doubt”. This however is not possible 

in (numerical) material analysesb In the former 
the characteristic match is obvious, but in the 

latter one has to cautiously interpret the results. 

Forensic analytical data have been evaluated by 
Parker- (human hair), HolTmaiv* (soils) and Lawson 
and Framan^ (general). 

Evaluation of analytical data in forensic prob¬ 
lems is considered here firstly to establish if the 
crime and comparison (alleged source) samples 
match and secondly, that if these do so, then what 
proportion of the population of such material in 

question attain the levels of the attributes analysed. 
The lower it is, the more weighty is the evidence. 

1. Criteria for Identity 
For matching or otherwise of a crime sample 
with the source, Parker- defined the discrepancy 
index, C, as : 

C - I Dr ^ (Xi - (!) 

4=1 

where and are the values for the /-th attri¬ 
bute measured in the crime sample and the alleged 
source respectively. X^. is the combined standard 
deviation resulting from the standard deviation 
in the crime sample, due to the measurement errors 
and the standard deviation 5^ in the source, mainly 
due to the intrinsic variability ; X- zr: 5^- -{- 5^-. If 
N uncorrelated attributes are measured, C is distri¬ 
buted as with N degrees of freedom, if the crime 
sample originates from the alleged source. The 
observed C may be compared with the critical value 
for C, viz., from the statistical x- tables. At 
a given chosen probability value, say 0*01 (Parker), 


if C < then the crime sample coiikl stem from 
the alleged source, and if in fact it does, Uic proba¬ 
bility of (intling (' C,, is as low as O-Ol. 

An alternative to Parker’s (' is described here, 
based on discrepancy quotient {vii/c infm) which 
is significant to the forensic analyst. Moreover, 
Parker used /// c as against c (concentration); this 
is laborious, without making any signilicant diirercncc 
in the results using r conveniently. 

Let the values of a given aUribute in the crime 
sample and the iillcgeci source be: ami 

Xo respectively, anti let f/, anti 

<L/X.> :.:t Wc define tiiscrepancy tiuoticnl, Q, as 
Q =‘'Xi/X.>, wc Imvc (X, -r 5,)/(X.. o- <L) 
= Q rt k, where k/Q :\/ i/j- j t/.,- . q (let). 
Parker’s elememt t)f tiiscrepancy index, viz., ' 
(Xj — X^)-/(1 can now he put as : !>,“• : 

(Q — 1)-/(Q-V/,- 1 Disci’epancy quotient, Q. 

will he useful in our tiiscussion, if wc intpose the 
condition that Q L- I, no matter whether the 
attribute in the crime sample is greater than that 
in the source or viev verxa. It will intlicalc a Q- 
fold discrepancy in the value of the attribute in 
the crime sample niul st)urcc aiul calculalions of (lie 
discrepancy intlex {vide in>fra) will be tt) the benetit 
of the acciisctt. Wc now deline A/^ n normal 
deviate with unit standartl tlcvialitiu as 

• 1)-/(/v')L where Id/il/Q) q, 

V fi' (Xo ± *L)/(X, : (1/Q Id), wc have, 

/vV(l/Q)=f/. P'or identity of crime sample and 

-.source, wc have Q *- 1, < 1/Q. I ) - (). h'rom the 

above wc get: 

Ar (Qi - (2) 

The modifierl discrepancy index, 0, may now be 

compared with the critical value 0^^ from y“' tables 
to test the match. 

0-lAr-^(O; ^ 1)“A/,,L (?,) 

i=l i U 

when 

Q ->• Ar -> D,:“, 




40 Evaluation of Numerical Evidence 

It may appear that when and are (presumed 
to be) normally distributed, D - is x- distributed, 
then A-i' cannot be x- distributed. In fact “a 
Gaussian distribution may be inappropriate for 
measurements, such as chemical composition, which 
must be always non-negative, a functional trans¬ 
form. whereby the new variate is brought into 
closer alignment with the Gaussian distribution 
may be used instead. The logarithm of the chemi¬ 
cal composition could be used rather than the 
chemical composition itself2t«)_ hideed the log- 
concentration of elements in human hair has been 
found to be closely Gaussian- On the first 
presumption X. — X^ is a Gaussian variate with zero 
mean and standard deviation y/ + 5^-. Now, 
if on the other hand In X^ and In X^ are admittedly 
better Gaussian distributed, and if the sample could 
stem from the alleged source, 

In Xa - In Xi = In (X./Xo = 1 + XV^) ' 

is a Gaussian variate with zero mean and standard 
deviation k' = q/Q, and Af is %- distributed. The 
approximation involved is valid at lower discre¬ 
pancies where the test for matching is sought. 

It will now be shown that the use of c in place 
of In c {cf. Parker) does not make any significant 
difference where a critical examination is necessary. 
For large discrepancies, the difference in the crime 
sample and the alleged source is obvious; an 
inspection of data is sufficient. The use of c units 
makes evaluation of data less laborious. 

Using c units, we have a series of measurements : 

(Tj c -f Xj, ...» c^ = c Xj,, where r’s can be 

4- ve — ve, yielding the result : c ± where is the 
standard deviation, calculated using c units directly. 
To convert the measurements into In c units, we 

have, In = In (c -f ) ---- In c + x^/c, etc., 

showing that ^ where is the standard 

deviation calculated using in c units. Parker’s dis¬ 
crepancy index element, D^- using In c units, can 
now be readily shown D..- using c units, at lower 
discrepancies. 

= (In Xi -- In X,YI[(K,ilXxY + (^N^zYl 
can be shown, at lower discrepancies, (X^ — X 2 )-/ 
"h S\ 2 ). Thus in Parker’s eqn. (1) whether 
In c values or c values are taken, these reduce to 
the same form and magnitude at lower discrepancies, 
where the test is necessary. 

AUernaiive Method for Constructing a Discre¬ 
pancy Index. —The discrepancy quotient, Q, (Q ^ 1) 
jnay be suitably modified to yield a minimum value, 
® ?hosen probability level 
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O - — O — t. k, where —times the standard 

deviation is subtracted on the basis of Students t 
value for the given desired probability level and for 
the given degrees of freedom. Thus for a series 
of 10 measurements (9 degrees of freedom) for 
/-th attribute the probability of a chance devia* 
tion in Q not exceeding 2*26 k is 95% (/ = 2-26). 
Having obtained Qvalues for each atitribute, 
(O - ^1), we have the alternative discrepancy 
index, which may now be denoted by F , simply 
given by : 

r=n i = ^ (Qi - t,kd 

< = l i=l 

=: 77 0;(1 -ti.CJ,). (4) 

4=1 

Qwi/» values ^ 1 only are considered ; those work¬ 
ing out to < 1 are ignored, as these mean that there 



is no significant difference in the values of the 
given attribute. Ideally, Fq for identity between 
the crime sample and the alleged source should 
be unity. Values of F in excess of unity would 
therefore indicate the extent of discrepancy between 
the two. 

Application of the above criteria to typical litera¬ 
ture data is given in Tables I to III. While F is 
well suited to the evaluation of data on chemical 
composition it will be apparent that in the evalua¬ 
tion of data on physical properties like density, 
refractive index, etc., in the event of high discre¬ 
pancies (owing to very low q's), F will not suit¬ 
ably reflect these. The discrepancy indexes c and 0 
have therefore general applicability. 

2. Assessment of Evidential Value 

Once 'the questioned material is shown indistin¬ 
guishable from the alleged source, the next consi¬ 
deration arises as to what significance or evidential 
value this agreement has. Let /?• be the proba¬ 
bility of finding the level of the /-th attribute in 
the entire population similar to that in the allegeti 
source then the probability of finding N uncorrelaled 
attributes (which may be measured) in levels 

N 

similar to those in the alleged source is 'P^=zT[p^, 
The smaller the value of the more weighty 
is the evidence. The value of an attribute towards 
identification depends on “the ratio of the measure¬ 
ment error to the spread of the attribute over the 
population and also on the value of the sample 
measurement when referred to the peak of the 
frequency distribution”-(*’1. In the case of normal 
distributions the probability p^, of finding the level 
of the attribute i in the entire population similar 


\ 0/ Ni/ff/cr/tiU /i'/vVu..'v\- //; /'.v/v^v.uV C<j///;■'.//- 

/rt/;. 2(>, ./P75 J •' 

'j ABi ri I 

Sample I w.r.f. ^ control” hitman f}air)-^"^ 


Attribute (estimated)---Q i (P Kir;,) <F 95", j 

Using Using ■ Q (« 1 ^K,/) ij (I- 2 -26./) 

//I e units e units 


Na 0 24 4-1 2-5 • 6-2 \ 60 i 07 

Lik-cwisc for Cl. Mn, U Cii, Bj% Au, Hg 

Zn. 0-10 2-6 2-9 2-9 1-17 I OJ 


N-9 2’-15-1 .2 12-4 2 22-8 U 1-22 // 3 0 

fa dash denotes 1 


Table XI 

Summary of analysis of data on samples Nos. J, 4, 15. 30 w.r.l. '\rmlr()l‘' (/Vri/I of Jiiiman Iiair}-dO 


No. of 

Sample attributes ^ p.^ v / -^ n Kemarks 

No- measured JJQ,{\ 2 2(\j^) 

using in e units 


J 

9 

151 

U2-4)t 

22-8 

(12-3)* 10 

Source suuilar t-u control 

4 

JO 

42-9 

(33-9.) t 

J11 0 

(34 0)* J -28 

S^>urcc different, signiliumi <.iis- 
c re pancy 

15 

10 

209-2 


27Uh 

17-2 

Source diffcjvnl, large discrepaiKy 

30 

9 

2-6J,. 

10^ 

2-30^ 

l()^ 108-3 

Source <liiTcreni. v, large tliscrc- 


pancy 


t recalculated values, using units, instead o3' In r units. 

2; -270, hi 29-6 (at 0-1% probability level for C <;, or 0 /V„) 

^Calcd, without imposing the condition Q 1; Q (Xi/X:..) 1. 


Table Ill 

Soils (/•' wid A'~/ )~ Evaluation of specIroyrapJiic (Seidel fane!ion) dala^* 


AUribule 


0'^ 

0 F;5 

7\i 

0 1 

Omni. 1 
0(1 2-26., 

Mn 

0-20 

0-21 

0-29 JJ-6 

92-9 

3*79,, 

1 - 31 



Likewise for Al, Si, C\\ Na, 

J e, IVIg, <. u, < ’a 



Ti 

0-25 

0-2J 

0-32, 15-5 

2.59-5 

(y'2(u 

1-63, 

N 10 



10 

2-108-1 

itt 

2 629-5 


»w 

// 4-10 


Conclusion; Soils from different sources. 


to that in the crime material or the alleged source, 
for which the intrinsic variability of the material 
and the measurement errors are determined would 
simply be given by the ratio of areas under the 
respective distribution curves, a/A. where a is that 
under the source curve and A is that under the 
population curve. If the latter is plotted as <P^ vs 


(T curve (Fig. 1) sucIj that ihc noivnal disliibulion 
is valid : <1^^ (1/ y '2 7 t ) exp (- .v~/2) u-hcrc is 
measured in standard deviation a units, vve have, hy 
definition, area under population curve <PQR. 
Fig- 1), A:~ 1. 'I'licreforc pyv=a, the area under 
the distribution curve for (he source (say, ABC 
or DHF) which is properly constructed will)In the 
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Fig. 1. Construction of a typical normal distri¬ 
bution curve for the alleged source material (ABC 
or DEF) within that of the population (PQR). pi, 
t in crxjopulatioti' Units, ^’source/^population — 0 * 04 i 7 , 

- 1*17, 0*1 and 0-14, +0-75:, 0-2 for curves ABC 
and DEF respectively. 


The approximation in the above equation may be 
corrected for by utilizing : 

= 2*51 (asource/o’population)i 

With benefit to the accused. (0 corresponding 

to 0 -— 0) = 0-3989, is equivalent to area, A = 1 
{vide supra). Therefore, area equivalent to 
(1/0-3989)0=1=, 
in eqn. (5). 

lUnstralion.—i:\it calculation of for a sample 
human hair-<^)is illustrated in Table IV. The analysis 
utilizing eqn. (5) would thus reveal, granted that 
our assumption of (log —) normal distribution ovei 
the population is valid and that the attributes ait 
uncorrelated, that there is 1 in <—'10'^ chance of 
finding such hair in the population in question, 
with levels of the ten attributes in question similar 
to those in the given sample. The magnitude of 
P , is indicative of the uniqueness of the given 
physical evidence material. It is an attempt to 
quantitate the evidential value. 


Table IV 

Uniqueness of crime material—Human hair in ''control" sample-^^^ 


Attribute 


/^control “■ /^population 


<^population 
= t 


(f>* 

X 

(corresponding to t) 


Pi = 2-36 



X 


/ <^control 
^ o'populaiion 


) 


Na 

Sb 


0-442 0-362 0-201 

Likewise for Cl, Mn, I, Cu, Br, Au, Hg, Zn 
0-855 0-277 0-284 


Pj,= l-1 X10-’ (Eqn. 5) 


population curve. Evaluate t 1/ 

poinilattoii r-snurcel/ 
^population* where p. is the mean value. The crime 
material or the source is therefore t units of popu- 
Uition-standard deviations removed from the popu¬ 
lation mean value. Construct a normal curve on 
the ordinate at t converting into 

units, by the factor (<r,„„n-e / The 

area under the source curve, a, can be evaluated 
as a (H.I.B.W.) where 0^'-' is the ordinate 

corresponding to the t value ie.g., Bb or Ee) which 
can be directly read from the normal error curve 
tables. The half-intensity band width, H.I.B.W., 
(e.g., Ml' OT /r=/,t)= 2-36 ) for 

the source curves. H.I.B.W. =2-36cr units for any 
normal curve. We have, therefore, 

Pi — Ui ~ 2 * 36 I (<Tsource/f7popuIn,t ion) i 


P^=-r/p,^0-58 >10-’ 
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XVII tiNTERNATiONAL CONGRESS OF MATHEMATICIANS 


T he International Congress of Mathematicians is 
held once every four years. The XVll 
Congress met at the University of British Columbia, 
Vancouver. Canada, tnom August 21—29, 1974. 

The last Congress was held in Nice France in 
1970. The Congress was attended by about 3000 
mathematicians from all over the world. A few 
of its sessions were also held at the Universities 
of Victoria and Simon Fraser. 

The Conference was inaugurated on August 21 
by Lieut. Governor of British Columbia followed 
by addresses of the President and the Mayor of 
Vancouver at the Queen Elizabeth Theatre. This; 
year only two gold medals were awarded—one to- 
Enrico Bombieri of Pisa University, Italy, for 
number theory, and the other to David B. Mumford 
of Harvard University for Algebraic Geonieti*y. 

During the Conference seventeen expository 
addresses, 160 short communications and 750 
Research papers were presented. About 50 Indians 
of whom 40 were already residents abroad presented 
their papers at the Congress. They included C. R. 
Rao, V. K. Palodi, V. S. Varadarajan, B. R. 
Seth, R. S. Mishra, H. R. Gupta, M. K. Singhal, 
P. Puri, M. N. L. Narasimhan, P. N. Kaloni, 
B. D. Agrawal, S. M. Sah, V. M. Soundalgekar. 

The general lectures dealt with potential theory, 
Fourier analysis, partial differential equations, eigen¬ 
values of the Laplacian and invariants of mani¬ 
folds, tidal energy, quantum field theory, transversal 
theory, mathematical theory of economic equili¬ 
brium, theory of buildings, number theory and 
uniform approximation by holomorphic functions. 
The general lectures were given in the morning and 
the presentation of papers was done in a number 
of sections in the afternoon. Those dealing with 
mathematical physics and mechanics continued for 
five days. There was good interest shown in bio- 
mathematics, hi,s'lory and education. There were 
a number of sessions on topology, group theory, 
complex and real analysis, partial dilfcrential equa¬ 
tions, logic and foundations and functional analysis. 

The resurgence of the study of geometrical bodies 
inside a manifold was discussed by Dennis Sullivan. 
The qualitative study of dynamical systems produces 
inside one manifold interesting compact subsets, 
families of intertwined non-compact submanifolds, 
geometrically defined measures and currents, with 
homological interpretations and relationships. A. G. 
Vitushkin showed that recent advances in uniformi 
approximations of holomorphic functions mainly 
consist in the improvement of integral representa¬ 


tions, eslniialioii of the solutions and the conslruc- 
lion of concrete examples to correct hypotheses. 

G. E. D. DulT dealt with the partial diircrenlial 
equations of the tidal motions which form a 
symmetric hyperbolic system in two space 
dimensions with a monotone non-linearity in a 
variable domain. C. Radhakrishna Rao gave a 
general survey of recent results on characterization 
problems and their applications to testing of hypo¬ 
thesis, estimation of parameters, inference on un¬ 
observable structural variables and specification 
pioblems. An account of Harish Chandra’s work 
on harmonic analysis on real scmisimplc Lie group 
with special emphasis on the Flancherel formula 
was given by V, S. Varadarajan. He also discussed 
matrix coefficients and the theory of eigenfunction, 
expansions, infinitesimal theory of representations- 
and intertwining operators for irreducible representa¬ 
tions. Masahisa Inoue gave new examples of 
surfaces with affine structures. 

B. R. Seth showed that the transition region may 
be inicrpreted as : (/) an asymptotic subspace ; or 
(:'/) a criticality or singularity of the differential 
manifold defining the medium ; or {ii\) a change 
•of group symmetry ; or {iv) a singular transforma¬ 
tion matrix. It is found that transition fields are 
sub or super-harmonic and are characterised 
by spin, rotation or vorticity effects. M. N. L. 
Narasimhan and A. C. Eringcn gave balance laws 
governing the How of hcat-conducting nematic liquid 
crystals. A generalized form of the Clausius-Duhcm 
inequality gives the effects of heat conduction. 
Gilbert Strang proved that in the non-linear appli- 
ca'.ions of the Finite Element Method the first step 
improves the error involved from o{h) to 
h being the mesh-width. 

R. Arthur Knocbcl generalised Klecne’s theorem 
on automata to universal algebra. R. Padmanabhan 
proved that any uniquely complemented lattice 
belonging to the class K is distributive. 

Michael Doob showed that several classes of 
graphs arc magic. 

Hansraj Gupta dealt with a number of Magic 
partitions. 

V. Krishnamurthy showed that the counting of 
Tjj-topologics may be reduced to the counting of 
a special type of bichromatic trees. 

Wolfgang Weil communicated the result that an 
arbitrary convex body in three dimensions of 
con.stant brightness and of constant width must be 
a ball. 

B. R. Seth. 
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OBITUARY 

PROFESSOR LAKSHMISWARA RAMA RAO, m.a., f.g.s., f.n.a., f.a.sc. 

(1896-1974) 

By 

Prof. S. SAM BE GOWDA 
Depart men! of Geolo}>y, Central College, Bangalore 


TN the death of Prof. Lakshmiswara Rama Rao 
on November 11, 1974 at the age of seventy- 
eight the country has lost a great acharya, a 
renowned geologist, and an able administrator of 
cardinal virtues. 

After declining the offer by the Government to 
join the Civil Service soon after coming out 
successfully with the ‘CROMARTY PRIZE’ at the 
degree examination of the Madras University in 
1917, he took to his teaching career at the Central 
College and never regretted for the same. He 
perfected the art of teaching with his inborn talent' 
and no superlatives will suffice to describe him as 
a teacher. Prof. Rao took to his research in right 
earnest at the very beginning of his career on the 
Upper Cretaceous rocks found along the east coast 
in South India and continued till tO’ the last minute 
of his life, for over half a century ! The discovery 
of identifiable remains of Dinosaurs, the discovery 
of microfossils such as Radiolarians in the rocks. 
of the Utatur division, the algal genus Archaeo- 
nlliothamnium in the Niniyur rocks, the identifica¬ 
tion of a larger foraminifer in the Pondicherry 
rocks as Discocyclifia formed the main lines of 
his early investigations. 

In his Presidential address to the Geology section 
of the Indian Science Congress Association in 1940, 
he reviewed the investigations on “Cretaceous- 
Tertiary Boundary” and the topic became a subject 
of investigation in all the continents by leading 
geologists. He presided over the section on 
Cretaceous-Tertiary Boundary at the 22nd Inter¬ 
national Geological Congress in New Delhi, and 
his review appeared in a special publication of the 
Mysore Geologists’ Association. He was invited 
in 1972 on behalf of the International Union 


of Geological Sciences by the Soviet Academy 

of Sciences to take part as a member of 
the Commission on Cretaceous-Tertiary Boundary, 
a fitting tribute to his sustained and serious pursuit 
of his chosen and choicest investigation ! This 

coincided with the award of a medal by the Asiatic 
Society of Bengal in the same year. 

Professor Rama Rao laid the foundation for 
micropalaeontological research in India. Thanks tO' 
his vision, the country has come of age in this 

field. It was a great day for him when the First 
Indian Colloquium on Micropalaeontology was 
inaugurated by him in Bangalore in 1971. His 

ambition was to organise an association of micro¬ 
palaeontologists and it would be a fitting memorial 
to him if this Association is established on a 
permanent basis. 

Prof. Rao played a leading and vital role in the 
founding of almost all the prestigious and national 
scientific associations, academies and the institutes 
including the Current Science Association, A 
special mention, however, must be made here of 
the great effort he made in founding the Geological 
Society of India and in steering the same to its 
present status and in bringing credit to its journal 
which he edited till he breathed his last. 

As the Principal of Central College and as the 
Head of the Department of Geology, Central College 
with a long innings Prof. Rao has left his foot¬ 
prints of perfection, purity, unbiassed approach, 
great integrity and unimpeachable acts. 

May his soul rest in peace and may his spirit 
inspire all those who want to work for the cause 
of Geology. 



LETTERS TO THE EDITOR 


DISSOCIATION ENERGY OF ALKALI HALI DE 
MOLECULES* 

Abstract 

Expressions for the dissociation energy have been 
obtained by consideration of three logarithmic 
potential energy functions suggested recently. 
The values of the dissociation energies of twenty 
diatomic alkali halide molecules have been 
calculated with the help of these expressions. 
The results obtained are encouraging. 

Key Words .—Electron aflinity, Ionisation potential, 
Binding energy, Force Constant. 

In actual practice none of the ionic molecules 
is transformed to the separate ions under any observ¬ 
able conditions since ionisation energy always 
exceeds the electron affinity. The lowest ionisation 
energy, that of cesium 377 /d mol'^ is higher than 
the highest electron alfinity, 356 Ad/molc, that of 
chlorine. For most compounds the dilfcrence is 
much greater. The gaseous atoms are, therefore, 
at room temperature, always more stable than the 
gaseous ions. Thus the binding energy represents 
only the hypothetical valves for the unrealizable 
processes, whereas dissociation energy represents the 
more realistic valves. The dissociation energy of 
ionic molecules is of much interest. Up to the 
present time only limited attempts have been made’* 
to calculate dissociation energy using the interaction 
potential energy functions. The potential functions 
used previously have been discredited by Thakur- 
and Dobbs et ciK'K Thakiir-’has suggested three 
logarithmic forms of the interaction potential func¬ 
tions which have been widely used<5 to calculate several 
properties of the ionic salts. In the light of these 
facts and the fact that the valves of r . E and used 
by Tandon^ were not so accurate it is worthwhile 
to recalculate the dissociation, energies. The present 
note is concerned with the theoretical computation 
of the dissociation energies of alkali metal halides 
using more realistic interaction potentials and mole¬ 
cular constants known to a higher degree of 
accuracy. 

The new potential energy functions are : 

UW= -1“-|-Cl0g[l (I) 

UW = - + Blog [2 + (2) 

U(r) = +Dlog [4 + (3) 

where C, p, B, b, D and d are potential parameters 
and the rest terms have their usual meanings. The 


potential parameters may be calculated using mole¬ 
cule stability and force constant conditions in the 
conventional-’*-^* way. Thus binding energy Di is 
given by 


Di U (/•,) 


(4) 

and dissociation cneig; 

y Dc is given-”*by 


Oe E 1 1 Di 


(5) 

w'herc E is the electron allinity of halogen atoms 
and I is the ionisation energy of alkali metals. 

'I'he application of these conditions to potential 
functions (l)~(3) yields: 

De ^ E 11 



log(l 

' ,:<)J 

(6) 

Dt' E - 1 1 1 



•- log (2 


(7) 


C„“') 

"'"'(“■'Dr, 


The valves of the molecular paramclers used in 
calculation have been taken from various sources 
of the literature"”** and are listed in 'fable I. 

Table I 

Molecular eoustauis used in ealvuhiHon 


Molecule 

(X) 

(10‘Vcm)' 

(/cJ/nu)lc) 

(A J/'mole) 

Lib 

1-545 

2-4586 

327-06 

520-0 

NaF 

2-000 

■ 1-465 

327-06 

495-8 

KF 

2-171 

1•2038 

327-06 

418-7 

RbF 

2-265 

1-3913 

327-06 

402-9 

CsF 

2-345 

1-4500 

327-06 

375-5 

LiCl 

2-037 

1-4982 

353- 13 

520-0 

NaCi 

2-361 

1•1004 

353- 13 

495-8 

KCl 

2-667 

0-8640 

353-13 

418-7 

RbCl 

2-787 

0-7666 

353-13 

402-0 

CsCl 

2-906 

0*7195 

353-13 

375-5 

LiBr 

2-1704 

1-2467 

295-22 

520-0 

NaBr 

2-502 

. 0-9582 

295•22 

495 • 8 

KBr 

2-821 

0-7009 

295-22 

418-7 

RbBr 

2-945 . 

0-6697 

295-22 

402-9 

CsBr 

3-072 

0-5675 

295-22 

375-5 

Lil 

2-392 

0-9719 

309-70 

520-0 

Nal 

2-711 

0-7626 

309•70 

495-8 

Kl 

3-048 

0-5264 

.309-70 

418-7 

Rbl 

3-177 

• 0-4924 

309 - 70 

402-9 

Csl 

3-315 

0-3897 

309-70 

375-5 
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Table 


Calculaied values of dissociation energies 
of alkali halide molecules 
(in ^'J/mole) 


De 

Molecules (calc) 
Pot (1) 

De 
(calc) 
Pot (2) 

De 
(calc) 
Pot(3) 

De 

(exptl) 

Gaydon 

LiF 

603-1 

602-1 

630-0 

574-1 ± 

19-3 

NaF 

458-4 

452-6 

451^4 

448-6 

19-3 

KF 

488-2 

492-1 

493-0 

482-4 

24-1 

RbF 

513-7 

489-5 

474-1 

516-2 

19-3 

CsF 

505-4 

488-0 

482-2 

530- 6 

19-3 

LiCI 

480-8 

448-1 

455-4 

482-4 

28-9 

NaCl 

402-4 

385-1 

389-9 

409-1 

4-8 

KCl 

418-8 

403-3 

413-0 

424-4 

4-8 

RbCl 

412-4 

399-8 

408-5 

434-2 

19-3 

CsCl 

423-4 

409-9 

417-6 

443-8 

19-3 

LiBr 

364-7 

346-4 

378-2 

419-7 

28-9 

NaBr 

314-6 

300-1 

310-8 

366-6 

9-6 

KBr 

334-8 

319-4 

336-7 

380-1 

4-8 

RbBr 

337-1 

317-8 

336-1 

385-9 

24-1 

CsBr 

334-2 

326-9 

337-5 

395-6 

24-1 

Lil 

329-0 

309-7 

336-7 

337-7 

19-3 

Nal 

289-6 

274-1 

277-0 

296-2 

9-6 

Kl 

314-6 

300-1 

319-4 

320-3 

4-8 

Rbl 

315-9 

300-5 

323-6 

323-2 

9-6 

Csl 

313-4 

288-3 

322-1 

328-0 

9-6 


Table II presents the calculated values of D^? from 
Equations (6)-(8). The experimental values of 
Di’ in Table 11 are of Gaydon^-. The agreement 
between the theoretical and experimental values is 
fair. Thus we find that the new potential functions, 
which give good values of several constants, yield 
good values of dissociation energy also. 

The author thanks the Government of India 
for the award of National Merit Scholarship 
and CSIR, New Delhi, for research assistanceship. 

Department of Physics, K. P. Thakur. 

S.P. College, Dumka-814101, 

Bihar, India, December 15, 1973. 


A part of the D.Phil. Thesis submitted to the 
University of Allahabad by K. P. Thakur in 1974. 
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X-RAY, DIELECTRIC AND RESISTIVITY 
STUDIES OF BaGeOg 

The A2'rB-t+0;:j compounds with Ge-i+as B ion 
seem to have attracted very little attention though 
some of these have been found to exhibit interesting 
properties^ -. Here we report the structural and 
electrical properties of BaGe 03 . 

Preparation of the compound .—The two oxides 
BaO-GeOo (purity above 99-99%) are mixed in 
1 : 1 molar proportion under acetone. The mix¬ 
ture was then dried in air. It was heated in a 
platinum crucible for about 50 hours at 750° C. 
The mass was then slowly cooled to room tempera¬ 
ture. BaGeO.^ is found to be a pinkish coloured 
powder. The compound is not hygroscopic. 

X-Ray s'udy .—The structure of the compound 
was investigated using 114-6 mm diameter Debye- 
Scherrer camera and filtered CuK^ radiation. A 
comparison of the d values and the structure of 
the compound synthesised by us with those reported 
earlier-* shew a clear disagreement. BaGe 03 
found to have an orthorhombic cell with a ~ 6-09 A, 
b = 4-85 A, and c 6-52 A. The observed and 
calculated d values are given in Table I. The 

Table I 

X-ray diffraction data for BaCeO.^ 


ihkl) 

d 

d 

Intensity 


Observed 

Calculated 

observed 


(010) 

4-849 

4-876 

V.W. 


(110) 

3-849 

3-808 

v.w. 


(002) 

3-247 

3-258 

M. 


(200) 

3-033 

3-049 

M. 


(102) 

2-906 

2-873 

S. 


(012) 

2-695 

2-708 

M. 


(II2) 

2-512 

2-475 

S. 


(022) 

1-974 

1 -952 

V.W. 


(310) 

1-868 ' 

1-875 

V.W. 


(311) 

1-815 

1 -802 

V.W. 


(203) 

1 -744 

1 - 769 

W. 


(302) 

1 -695 

1-724 

W. 


(030) 

1 -646 

1-626 

M. 


(031) 

1-595 

1-577 

M. 


(400) 

1 -522 

1-524 

w. 


(401) 

1 -482 

1-484 

V.W. 


(230) 

1 -440 

1-434 

V.W. 


(402) 

1 -369 

1-380 

V.W. 


(024) 

1-351 

1-354 

V.W. 


W: Weak, M: Medium, S: Strong, 
weak. 

V.W.: Very 

absence of GeO., lines 

as well as the 

presence 

of 

new unit 

cell indicates 

the formation 

of the com- 

pound. 

The difference 

between the 

structure 

of 

BaGeO^ 

reported earlier and that reported here 

is 
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probably due to the prolonged heating at a lower 
temperature during its preparationh 

Goldschmidt"* has shown that compounds with 
general formula A-+B'+0.^ possess a cubic perovskite 
structure if a tolerance factor defined by 

Ra + Ro == ^ a/2 (R,, I Ro) 
has values between 0-77 and nearly one and a some¬ 
what larger range for distorted perovskite structures. 
BaGeO;^ with / — 1 •()()7 would therefore be expec¬ 
ted to possess similar structure. Hence intensity 
calculations for all the observed retlections were 
carried out assuming orthorhombic BaTiO.j type 
structure (Bmm2). Very little agreement is found 
between the calculated and the observed intensities 
indicating that the structure of BaGeO-j is different 
from that of BaTiO.j (perovskite type). 

Resistivity and Dielectric study .—^The compound 
was pressed into pellets for studying its electrical 
properties. The finely ground powder of the com¬ 
pound was mixed with a little binder (PVA) and 
pressed into pellets of 1 cm diameter and 2 mm 
thickness under pressure of 10 ton/Sq inch in a 
hydraulic press. The pellets were then heated to 
200° C for a few hours in a furnace to remove the 
binder. The temperature was then raised to 750° C 
and maintained there for six hours and then slowly 
lowered to room temperature. The dielectric con¬ 
stant at 1 KHz and d c resistivity of the pellets 
were measured by Marconi Universal Bridge type 
TF 868/1 and B.P.L. meg-meg-ohm-melcr type RM 
160/3 respectively. The variation of dielectric con¬ 
stant with temperature is shown in Fig. I and that 
of resistivity in Fig. 2. The resistivity of BaGeO.^ 



T V 

Fig. 1. Variation of / with temperature. 


shows a marked anomaly at 32° C but the dielec¬ 
tric constant shows an anomaly at a slightly lower 


temperaiurc. I ho anomaicas oci.aviotur is observed 
in aii tiic pellets on healing km; aoi reproonced in 
the cooling cycles. Identical results were obtained 
on repealing the measurements a minibcr of times. 
The response to heating is spontaneous. This type 
of behaviour is also reported in RhNO./'. The 
detailed investigations of the nature of anomaly, 
space group, and high temperature phase are in 
progress. 



Fig. 2 . Variation of resistivity with 1000/T(K"i)* 
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SYNTHESIS OF,SO ME NEW ARYL- AND 
ARYL0XYALKYL-N-(5-NITR0-2-FURYL)- 
CARBAMATES AS POTENTIAL 
ANTIMICROBIAL AGENTS 
5-NirROFURAN derivatives are well known for their 
antibacterial! activity. Also many carbamates have 
been found to possess diverse types of biological 
activity including antifungal2 and anthelmentic^ 
activities, etc. No biological activity is described for 
a!kyl-N-(5-nitr0“2-furyl) carbamates known in litera- 
ture! Furthermore, the presence of aryloxy groups 
in many antimicrobial agents^* seems to be their 
important feature. Fifteen new aryl- and aryl- 
oxyalkyl-N-(5-nitro-2-furyl) carbamates (I and II) 
have been synthesised with a view to evaluate 
their antifungal and antibacterial activities. 

5-Nitro-2-furyl azide was made following the 
method of Singleton and Edwards^ by treating an 
ethereal solution of 5-Nitro-2-furoyl chloride with 
aqueous sodium azide at 0-5° C when it separated 
out as an yellow crystalline solid. I.R. (Nujol, cm'i) : 
2140 s (N=N=N) and 1680 s (C-0). The final 
carbamates were obtained by condensing various 
phenols and aryloxyalkanols with 5-nitrofuryl iso¬ 
cyanate obtained in silu from above 5-nitrofuroyl 
azide. 

In a typical experiment for the preparation of the 
aryl carbamates, 5-nitro-2-furoyl azide (0-01 moles) 
in dry ben'i:ene (25 rnl) was heated for 4 hours at 
75° to liberate 5-nitro-2-furyl isocyanate (small 
quantity of black powder separated out due to 
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polymerisation). Phenol (0-011 moles) in dry 
benzene (25 ml) was added to 5-nitro-2-furyl 
isocyanate, thus obtained, and heating was further 
continued for 6 hours. Ether (100 ml) was added 
to the cooled reaction mixture, organic layer washed 
with 10% hydrochloric acid followed by water and 
dried (Na.,SO^). Removal of the organic solvent 
gave brownish yellow solid which was taken in 
benzene and chromatographed over silica gel. Elu¬ 
tion with benzene afforded phenyl-N-(5rnitro-2- 
furyl) carbamate as yellow shining needles, which 
was further purified by recrystallising from benzene- 
petroleum ether (40-60° C). 

The aryloxyalkyl carbamates were prepared by 
heating the azide and aryloxyalkanols directly with¬ 
out a solvent at 70° till the evolution of nitrogen 
ceased. The products were worked up as usual. 

All the carbamates showed characteristic I.R. 
absorptions (Nujol, cm‘t): 3230 m (NH) and 
1720 s (ester). Table I gives the details of various 
compounds prepared together with their melting 
points, elemental analyses and percentage yields. 
All compounds were recrystallised from benzene- 
petroleum ether (40-60°). 

All the fifteen carbamates were tested in vitro 
for antifungal activity by agar dilution assay method''^ 
and for antibacterial activity by serial dilution tube 
method^ using various pathogenic test organisms. 
Some of the compounds were found to possess 
moderate activity as shown in Table 11. 


Table I 


O'^^NHCOAr 

I 


/\o/\ 


O 

II 

^NKCO (CHa)„OAr 
II 


Com¬ 

pound 

No. 

Struc¬ 

ture 


Ar 

m.p. 

dp 

Yield 

Molecular formula 

% c 

%H 

fi 


/o 

Found Calcd. 

Found 

Calcd. 

1 

I 


Phenyl 

108- 10 

50 

CuHsN.Os 

53-38 

53-22 

3-65 

3-22 

2 

1 


p-Chlorophenyl 

176- 78 

70 

CiiH,C1Ns05 

46-65 

46-73 

2-70 

2-47 

3 

I 


p-Tolyl 

121- 23 

66 

C12H10N2O5 

55-44 

54-96 

4-00 

3-81 

4 

I 


Thymyl 

124- 26 

50 


59-27 

59-21 

5-35 

5-26 

5 

I 


4-Chlorothymyl 

138- 40 

54 

C15H15CIN..O5 

53-56 

53-19 

4-59 

4-43 

6 

I 


u-Allyl-p-chloror 

phenyl 

127- 29 (d) 

75 

Ci 4 HnaN 2 C 5 

52-20 

52-08 

3-32 

3-41 

7 

.11 

2 

Phenyl 

104- 5 

48 

^13Hi2N206 

53-90 

53-42 

4-55 

4-11 

8 

II 

2 

p-Chlorophenyl • 

126- 28 

52 

Ci 3 HiiC 1 N.;Oo 

48-09 

47-77 

3-40 

3-37 

9 

II 

2 

3-Nitrophenyl 

162- 64(d) 

65 

CioHiiNaOj 

46-50 

46-29 

3-54 

3-26 

10 

II 

2 

Thymyl 

98-100 

60 

Ci,H.oN.Oo 

58-43 

58-61 

5-81 

5-74 

11 

II 

2 

4-Chloro thymyl 

90- 92 

65 

CitHikCIN.Oo 

52-89 

53-32 

4-41 

4-96 

12 

II 

. 4 

Phenyl 

108- 10 

62 

CisHieN.Ofi 

56-51 

56-26 

5-30 

5-00 

13 

II 

4 

p-Chlorophenyl 

152- 53 

46 

CtsHisCIN^Oo 

50-93 

50-78 

4-54 

4-23 

14 

II 

6 

p-Chlorophenyl 

130- 32 

57 


53-36 

53-32 

4-66 

4-96 

15 

II 

6 

Thymyl 

102- 4 

75 

QiHas'NiOo 

62-24 

62-37 

6-82 

6-93 
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Tabll 18 





Antifungal and 

antibacterial 

activities M. I. C. (g 

g/mt) 



(^) 

Compound 




Fungi 








C.a. C.n. 





No. 

T.m. 

T.r. M.c 

M.g. 

S.s. 

H.c. 

A.f. A.i. 


1 



100 

- * • » 

100 

25 


2 

l66 




100 

100 



3 

100 

loi) 

i66 


100 

100 

i66 


4 

50 

too 

100 


100 

25 



5 

50 

50 25 

25 


50 

25 



6 

50 

50 50 

50 

i66 i()() 

50 

25 

(()6 

ib) 





Bacteria 






S. a. 

s,/: 

E.c. 

K.p. Ps.ct. 


S.t. 

Ag.t. 


5 

50 

25 


50 25 



50 


6 




100 





11 


. . 

. , 

100 25 



25 


13 




.. 



50 


Fungi : 


Bacteria: 


T. m. - - Trichophyton nientagrophytes ; T.r. ■- -- Trichophyton rnbriim ; M.c. Microspornni canis ; 
M.g. -= Microsporum gypseum ; C a. Candida alhicans ; C. n. Crypto coccus ncoformans'i 

S.s. = Sporotrichiini schenkii ; H.c.^ Histoplasnui capsulation ; A. f.—Aspergillus funiigatus ; 

A.t.=Alternaria tenuis. 


S.a. == Staphylococcus aureus ; 

K.p.^ Klebsiella pneumoniae; 
AgJ.~ Agrobacterium tumefaciens. 
.. Inactive 


S.f‘ “ Streptococcus faecali s 
PsM. ~~ Pseudomonas aeruginosa ; 


E. c. ■ Escherichia colj ; 
S.t. Salmonella typhi ; 


The authors are thankful to Mr. R. Deshpancle 
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INFLUENCE OF SOLVENTS ON THE 
CHELAriON IN BI.NZOIN AND 
METHYL MANDELATE 

In I’RAMoijx’UEAR hydrogen bonding in six 
membered chelates as formed in salicylaldchyde, 
methyl salicylate, 2-hydroxy acetophenone and 
enols of p'-diketoncs has beei\ studied earlicrL 
'I'he intramolecular hydrogen bonding leading U> 
the formation of live membered chelate, however, 
received little attention. 

In this communication, evidence for chelation 
in henzoji and methyl mandclalte is furnished. 
With a view to studying the innuence of solvents 
on chelation the pmr spectra of these compounds 
have been recorded on Varian A. 60 D in CS.„ 
CDCI.j, DMSO, DMF, acetone and in the presence 
of traces of itriniioroacetic acid and methanol 
using TMS as internal standard at 37'’ C. The 
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concentrations of the solutions used are of the 
order of 0-1 molar. The results are presented 
in Table I. 

Table I 

CH and OH chemical shifts of benzoin and methyl 
manclelate in different solvents 

Benzoin Methyl mandelate 

CH OH CH OH 

5 (ppm) S(ppm) S(ppm) S(ppm) 


cs.> 

5-73 

4-10 

4-90 

3-22 


5-83 

4-20 

5-00 

3-32 

CDC 13 

5-90 

4-52 

5-20 

3-30 


6-00 

4-62 

5-30 

3-40 

I-D,0 

5-90 


5*20 

.. 

9 , H-TFA 

6-10 


5-58 

.. 

„ +CH 30 H 

6-00 


5*17 


Acetone 

6*10 

4-85 

5-20 

4-67 


6*20 

4*95 

5-30 

4-77 

DMF 

6*15 

5-85 

5*23 

5-87 


6-25 

5*95 

5-36 

5-97 

DMSO 

5-90 

6-05 

5-J3 

5*95 


6-00 

6-15 

5*22 

6-05 

TFA 

« Trifluoro acetic acid 


dmf 

= Dimethylformamide 



DMSO == Dimethylsulphoxide 

The spectra of benzoin and methyl mandelate 
were reported earlier-’'^ but no study has been 
made in regard to chelation in these compounds. 
Both the compounds are found to exhibit 
doublets (J = 6-0 Hz) for proton signals of OH 
and CH of CHOH group. This is in contrast to 
the earlier report- where singlets were reported 
for- OH and CH protons. The splitting of OH 
and CH signals may be due to coupling between 
idiem. In presence of D^O, trifluoroacetic acid 
and methanol, the OH signals vanished and the 
CH signals collapsed into singlets. Such a 
collapse of the fine structure of the proton signals, 
due to chemical exchange was reported earlier in 
the case of methanoH. In the presence of acids 
or bases the CH.^ doublet of methanol collapses 
into a singlet due to rapid OH proton exchange. 
The CH^ signal, however, appeared as a doublet 
in the presence of sufficient amount of acetone. 

On hydrogen bond formation between the 
:C“0 (acetone) and -OH (methanol) the 
resident time of the OH proton in the hydroxyl 
group increases when coupling with methyl group 
becomes possible. The doublet signals for CH. 
of -CHOH in benzoin and methyl mandelate 
therefore suggest bonding between OH and 
:Cz= 0 , leading to the formation of a five 
triembered chelate. This is also reflected in the 
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downfield shift of OH proton in CDCI.^ of 
benzoin (4-57 5) and of methyl mandelate 
( 3*35 5), as compared to the OH proton in benzyl 
alcohol (2*43 S)-”*. 

The relative insensitivity of the OH proton 
signals to the changes in concentration further 
support the formation of intramolecular hydrogen 
bonding. The downfield shift of the OH proton 
in these compounds is not so great as in other 
chelate compounds, viz., salicylaldehyde, 2 -hydroxy 
acetophenone and ends of ^j-diketones. Chelation 
in these compounds, therefore, appears to be weak. 
The weak chelation may be due to the absence 
of conjugation in the chelate ring, as found in the 
compounds mentioned above. The larger down- 
field shift of OH proton in benzoin as compared 
ito that in methyl mandelate may be due to 
greater electron donating ability of the oxygen 
of the ketonic l:C =0 than that of the ester' 
;C=:0. The lone pair electrons on the oxygen 
of the ketonic :C=:0 approach the OH proton 
more closely and repel greatly the electron which 
is in the nieghbourhood of the hydrogen nucleus 
and therefore reduce the diamagnetic shielding of 
that nucleus by its own electrons and increase the 
paramagnetic deshieldingt^. 

The influence of solvents on the chemical shifts 
of CH and OH proStons of benzoin and methyl 
mandelate is rather interesting. The signals of 
both the protons remain as doublets indicating the 
absence of OH proton exchange as noticed in the 
presence of D^> 0 , trifluoro acetic acid and methanol. 
With the increase in polarity of the solvent from 
CS^ to DMSO the OH signals in general move to 
lower fields, the shifts being larger in //-donor 
solvents like DMSO, DMF and acetone. 

Although the OH chemical shifts of benzoin and 
methyl mandelate are different in CDCl.^ and CS., 
both of them have almost the same value either 
in DMF and DMSO. This may happen when the 
OH groups of the two compounds are bonded to 
the same donor. Jn DMSO and DMF, the chela¬ 
tion may be ruptured and intermolecular hydrogen 
bonds may be formed with more basic solvent 
molecules as shown in Fig. 1 . 



Fig. 1 

This view is in agreement with an earlier finding'^ 
that the chelation in salicylaldehyde is disrupted 
with DMSO leading to the formation of an inter¬ 
molecular hydrogen bonding. 
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ECOPHYSIOLOGY OF A HOST-PARASITE 
SYSTEM : EFFECT OF INFECTION OF A 
PARASITIC COPEPOD, 

LERNAEA HESARGATTENSJS ON THE OXYGEN 
CONSUMPTION OF THE FISH, LEBISTES 
RET/C UL A T VS P ET E RS) 

Work on the physiology of copepods, especially of 
the parasitic forms, is wantingk A new species of 
a parasitic copepod Lcrnaca hc.sar^aUcnsis, infecting 
the cyprinodont fish Lehistes rcliculatus, has been 
receii'dy described-’h The adult female parasites 
are found to be firmly embedded in the muscular 
tissue of the host and thus obtain their nutritional 
r'cquirement. 

One of the vital ecological factors affecting the 
survival of fish is the availability of oxygen in the 
aquatic habitats and the oxygen consumption of 
the fish is a direct index to its metabolic rate and 
food requirement*. Hence, in the present paper, 
the effects of infection of L. hesarpatIcnsis on the 
oxygen consumption of the fish /.. rclicalafii.s is 
described. 

The test fish were collected from the fish ponds 
of Hesarghatta, near Bangalore. The fish were 
separated into the following experimental series : 
(1) Normal, (2) infected, with the parasite intact 
and (3) infected, with the parasites removed. 
Oxygen consumption of all these fish were estimated 
for males and females separately, using the modified 
Winkler's method*". In many of the infected fish, 
ait the region of penetration of the parasite, certain 
riss’Lie damage and inllammation around the area 
was observed. This reaction was local and did not 
extend beyond the area of infection. Similar local 


icaclioiis were recorded in salunojuus io infcc- 
lion by the leach I^i.scicola .saitfHKshiciC. 

I able . rcpieseii'ts the avei'agc values of oxygen 
consumcil by males and females of the exjicrimental 
series. A normal male fish consumed 0-2685 ±: 
0-()51 cc of oxygen/gram body weight/hour. During 
the .same period the infected fish consumed as much 
as 0-33 14 A: ()• 1 39 cc of oxygen/gram body weight. 


Table 1 


Ff)cct of infection of the copepod parasite Lcrnaca 
hesargatlcnsis on the o.xy^cn consumption of male 
and female Lebistes rcticulatus. Each value 
represents the mean of 6 experiments 


Material 

Sex 

Normal 

Male 

Controls 

Female 

Infected, 

Male 

with 

parasite 

Female 

Infected, 

Male 

without 

parasite 

Female 


Body Oxygen consumed/ 
weigln g body wcighl/hoLir 
(mg) (cc) 

196-80 0-2685 

:i: J3-83 TO 051 

264-27 0-7725 

:L 22-67 .10-320 

174-87 0-33.14 

1 12-78 10-.139 

329- 05 0-8981 

1 26-92 ..LO-084 

114-58 0-2608 

I- 8-94 10-159 

330- 20 0-66J4 

J 31-22 i 0-332 


4'he corresponding value for normal and infected 
females were 0-7725 ± ()-320 and 0-8981 rt 0-{)84cc 
of oxygen/gram body weight/hour, respectively. The 
higher consumption by female Lehisfes, despite a 
larger body weighil when compared to males, may 
be due to the lacv that these experiments were 
conducted during March 1973 when the laboratory 
water temperature was 32^* C, five degrees more 
than the temperature at. which the males were 
c x pe r i me n ted (N o ve m be r, 1972). 

In both male and female Lehixics, when the 
paiasites were removed, the oxygen consumption 
dropped back almost to the normal values. In the 
males, on removal of the parasite, the fish con¬ 
sumed 0-2608 ±0-159 cc of oxygen/gram body 
weight/hour and in the females, the coi'responding 
value was 0-6614 ±: 0-332 cc. Moreover, the oxygen 
consumed by the parasite alone (after it was removed 
from the host’s tissue) was found (to be negligible. 
Hence, this increased oxygen consumption of the 
infected Lehistes, irrespective of the sex of the 
fish, can be actribuited to a ‘stress reaction’ due to 
parasitic infection of the copepod. 

The precentage increase in the oxygen consumed, 
from the normal to infected males, was 20-42 while 
in females this increase was slightly ie.ss (16-30%). 
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A respiratory increase of 5% of the host’s normal 
metabolic rate was observed in the sculpin Myooco- 
cephaliis scorpius infected by the leech, Malmiana 
nuclei'^. Even here, the increase was attributed to 
the increased rate of blood and tissue formation 
and to stress caused by the mechanical irritation, 
of the feeding leeches. Thus, it may be surmised*, 
that though lar^ge respiratory increases may not be 
observed with smaller burdens of parasitic infection 
under natural conditions, oxygen deficient waters, 
and/or heavy parasitic infections may be detrimental 
to the fish. 

Further work on the ecophysiology of this host- 
parasite system is in progress. 

The authors are grateful to late Professor 
K. Pampapalthi Rao for his valuable suggestions 
and discussions during the present study and to' 
Dr. A. R. Kasturi Bai, Head of the Department 
of Zoology, for encouragement. 

Department of Zoology, H. R. Srinivasachxr. 

Bangalore University, Katre Shakuntala. 

Bangalore 560 001, December 20, 1973. 
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CHANGES IN CALCIUM AND PHOSPHATE 
LEVELS IN THE BONES OF BABY AND 
ADULT LORIS, LORIS TARDTGRADUS 

The extracellular constituent of bones is a system 
of collagen and calcium phosphate. The latter has 
a structure identical or similar to hydroxyapatite, 
Cai„(PO.j),.(OH).>. It contains crystalline and 
amorphous fractions, the crystalline ones, increas¬ 
ing with agek Concurrently, the Ca/P ratio 
shifts towards higher calcium values. The major 
constituent of bone is collagen. Its content amounts 
to approximately one-third of the total bone mass-. 

Various substitutions and ion exchanges leading 
to the hydroxyapatite structure occur during matu¬ 
ration of human bones'^-^. In man, it is also known 
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that the Mg content is highest in the bones of the 
youth which, as the age progresses, is replaced by 
the deposition of Ca^. This process of ion exchange 
is known as ‘slagging’. 

Wheither such ion exchanges or slagging occurs 
with age in the slender loris, a prosimian, has been 
invetigated in this paper. 

Marrow free and oven dried humerus, femur and 
parietal bones of baby (1 month old) and adult 
(2 years old) were weighed and dissolved in 100 ml 
of 0*6 N HCl and the extract was analysed for 
calcium, magnesium, phosphorus and non-protein 
nitrogen. Calcium of (the bone extract was preci¬ 
pitated as oxalate and titrated with standard potas¬ 
sium permanganate following the method of Clark 
and Collip<k After removal of calcium, magnesium 
of the extract was precipitated as magnesium 
ammonium phosphate according to Denis'^. The 
resultant phosphate was estimated by Fiske-Subba- 
Row method'^. The bone exltract was deproteinized 
with 5% itrichloroacetic acid and the phosphorus of 
the protein-free filtrate was estimated according to 
Fiske-Subba Row^. The non-protein nitrogen 
(NPN) of the extract was determined by micro- 
Kjeldahl method as described by Oser^. 

Analysis of bone extract revealed that the 
inorganic constituents varied with age and the bone. 
Calcium content significantly increased in the 
parietal bones but decreased in the femur during 
aging; phosphorus increased in the humerus in 
contrast to the femur and the parietal but the 
nitrogen content decreased in general, on aging. 

In mammals (including man), the magnesium 
content of the bone is very low''^ but in baby and 
adult loris it is higher than in other mammals. 
Magnesium, however, decreased in all bones on 
aging (Table 1). In loris, blood also contains a 
high magnesium contentto which might account for 
the high magnesium content in the bone. Long 
bones showed a lower and the parietals a higher 
phosphorus content in comparison with other 
mammals. 

The theoretical molar ratio (Ca/P) for hydroxy 
apatite is 1*667 which differed with age and indi¬ 
vidual bones of loris (Table 11); it increased on 
aging in the parietals and the femur in contrast to 
•humerus. The ratios relatively higher than the 
theoretical ratio (Table IF) probably indicate that 
calcium occurs in forms other than hydroxy apatite 
also. Molar ratios Ca/P, Mg/P and Ca/Mg 
(Table II) indicated that calcium might exisit in 
different forms like calcium carbonate, in addition 
to its occurrence as hydroxy apatite. The high 
magnesium and low phosphorus contents of baby 
bones suggest the occurrence of a low hydroxy 
apatite content in young bones. 
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Table I 

Bone coinposilion in L. turdigradiis {valnes me nicmt | S.r>. of sampii'S' jnnu •: ii.iiuoii,\f 


Mg/g dry weight 


Baby 




Adult 



Humerus 

Femur 

Parietal 

Humci us 

Femur 

i^arietal 

Calcium 

256 d:9 

234:1 6 

175.1 8 

254:1 

1 1 

21 1 :1 5 

246,1 

7 

phosphorus 

60il 4 

134 .18 

761 1 11 

109.1 

13 

75.1 6 

576:1 

. 14 

Magnesium 

109 ±2 

109 L:2 

64 rl: 2 

18:1 

. 2 

13.12 

27.1 


NPN 

2*28:L0I1 

7*46:1 0* 16 

4*44:1 0*13 

0*26 1 0*08 

0* 16:1 0*06 

2-46.1 

. 0*09 


Table II 

Molar ratios of the inorganic components of bones 
in Loris tardigradus 

Adult Baby 


Molar 

radio 



cd 


CL 



Ca/Mg 2-25 2-56 13*92 3*84 3*42 4*37 

Ca/P 3*01 3*65 0*55 5 51 2*36 0*32 

Mg/P 0*13 0*13 0*04 1*43 0*63 0*07 
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OBSERVATIONS ON THE SCALES OF THE 
SHORT-FINNED EEL, ANGUILLA B/COLOR 

McClelland and their utility 

IN AGE DETERMINATION 

It Is well known that scales of fishes arc of value 
in determining the age and growth of fishes. Several 
authors (Lee, 1920; Van Oostern, 1929; Walford 
and Mosher, 1943 ; Seshappa and Bhimachar, 1951 ; 
Jhingran, 1957 ; Seshappa, 1958 and Rao, 1961) have 
determined the age of various species of fishes 
based on the number of rings found on the scales, 
Pantiilii (1956) has stated that scales could be 
used in cstimating the age and not growth of the cel, 
Ani>nilla henpalensis Gray. In 1971 e.xperimental eel 
culture was undertaken at the Regional Centre of 
Centi'al Marine Fisheries Research Institute, 
Mandapam Camp, to develop a suitable method of 
culturing the short-finncd eel, Ant^itUla hicolor 
McClelland. During the course of the experimental 
cull lire the scales of the cultured eels were studied 
to ascertain whether there is any correlation bet¬ 
ween the number of rings present on them and 
the age ol eels. The results obtained in this study 
are reported here. 

About 200 elvers of an average length of 100 mm 
were col Heeled near the closed sluice gates of 
Srivaikundam anicut on the river Tambraparni near 
Tuticorin in October 1971, transported to Mtinda- 
pam Camp and reared in running water tanks. They 
were fed daily twice with minced clam meat and 
fish (lesh. The water temperature in the experimental 
lank varied between 28" and 30" ('. 'fhe size 
attained by the cultured eels at the entl of one year 
exhibited a wide range of 125 mm to 500 mm and 
the average size was 350 mm in total length and 
106 gm in weight. For the present study scales were 
e.xamincd from cultured cels measuring 128 mm, 
153 mm, 283 mm, 363 mm, 388 mm, and 500 mm in 
total length. Scales were removed from the area 
midway between anus and tip of tail on either side of 
the lateral line. 10 to 20 scales were examined from 
each cel. In this investigation scales having maximum 
number of rings alone wore taken into considera- 
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tion as they are believed to represent the correct 
age of eels (Gemzoe, 1904; Frost, 1945 a 8 l b). 
The scales of eels are microscopic, very thin, flat 
and elongate-oval in shape and are embedded in the 
skin at right angles to each other (PL lA). They 
do not overlap but are “placed in individual sacs in 
the dermal tissue with no connection with the 
epidermal coverings” (Waly, 1940). The scales are 
composed of concentric rows of oval, round or 
polygonal head-like loculi. 



Plate 1 . A, A portion of the lateral body surface 
of Anguilla hicolor McClelland, showing the dis¬ 
position of scales. The lateral line also may be 

seen in the photograph ; B, Scale of 128 mm long 

cel showing no ring ; C, Scale of 153 mm long eel 

showing no ring ; D, Scale of 283 mm long eel 

showing one ring; E, Scale of 363 mm long eel 

showing two rings ; F, Scale of 388 mm long eel 

showing three rings ; G, Scale of 500 mm long eel 

showing four rings. 

Photomicrographs of scales, collected from eels 
of different sizesi are shown in Plate 1 B-G. It may 
be seen that there are no rings on the scales collec¬ 
ted from 128 mm and 153 mm long eels, whereas 
in 283 mm, 363 mm, and 500 mm long eels the 
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scales have one, two, three and four rings resx‘’<-^^'*' 
lively. These results may lead to the conclusion 
283 mm, 363 mm, 388 mm, and 500 mm long 
are one, two, three and four years old respect! IV' 
It may be pointed out here that for this study 
were collected from eels reared in running 
tank and though the eels ranged from 128mri'T 
500 mm in total length, all of them were of 
same age, as they had grown to these sizes 
elvers during one year period. But their 
show varying number of rings. These observat 
clearly indicate that there is no relationship bet vvcrt-" 8"® 
the number of rings found on the scales and tlic 
age of eels. In the light of the above finding, the 
view so far held that the rings found on scales 
annual in character and are indicative of age 
fish, does not hold good for A. bicolor. In 'iHe 
present investigation the eels were reared in 
environment where there were no marked cha-Otges 
either in the availability of food or temperat ti i"e, 
which are normally believed to be responsible lor 
formation of rings on scales. Therefore the cnsuitt- 
tive factor for the formation of rings on scales 
not clear. 

Based on length frequency data and scale rencl¬ 
ings Pantulu (1956) has estimated age of An^n H f 
hen^cilemis. According to him the respect I've 
average length of 1 to V year old eels, as estimntocl 
from length frequency are 210mm, 265 mni, 

331mm, 441mm and 507 mm and as calcu 1 iitecl 
from scale readings are 183-5 mm, 249-5 rrinii, 
340 mm, 447 mm and 516-6 mm. Since there is tt 
close agreement in the estimates of age calculuteci 
by the two methods, he stated that scales cotilcl 
be utilized for estimating the age of A. hengalc’ii.sid^. 

The present experimental culture of A. bic:c>/c>r^ 
an allied species of A. hen^alensis, has clei^rly 
shown that there is a wide range in the lengtTi of 
eels of same age and that there is no relatiorisli i 
between the number of rings present on the sciilo.s 
and age of eels. Bertin (1956) has also stated llnit 
measurement of length or weight cannot be used t o 
determine the age and growth of an eel, as it wotild 
risk an error of one to five years either way. Tliei'e- 
fore it may be stated that in the case of eels tiiiy 
estimate of age arrived at by length freqtieocy 
method and scale readings is likely to be erroneous. 
The only reliable method of determining the iijge 
of eels is by making direct observations on the rule 
of growth through rearing. 

Central Marine Fisheries R. V. Na,ijr.. 

Research Institute, K. Dorair/v.j. 

Cochin-18, July 17, 1974. 

I. Bertin, Leon, Eels—A Biological 

Clearer-Hume Press, Ltd., London, 
p. 192. 
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COMMON antigens IN HOST-PAR AS H E 
RELATIONSHIP* 

It has been shown in mammalian systems, that 
antigenic closeness between a host and a parasite, 
leads to a stable host-parasite relationship (host 
‘tolerance’) while antigenic disparity leads to host 
resistance to the parasite (host ‘intolerance’)‘’‘•h 
Although the plant does not produce an immune 
system similar to that in animals, the concept that 
common antigens between host and parasite might 
have a role in disease development found some 
support in plant pathology as well*’*"’. The present 
investigation is an attempt to sec if this concept 
is applicable in vascular wilt of cotton. 

Experiments were designed to look for possible 
common antigens between two species of cotton, 
Go.s.sypiuin arboreuni L. and G. hirsutuni I., and 
a virulent Indian strain of Fu.sariuni vasinjectmn 
Atk. Earlier work has shown that this strain is 
highly pathogenic to G. arboreuni but not to 
G. hir.sunun although it infects and colonizes both 
to varying degrees*'. In order to exclude errors 
owing to non-specific reactions in the final results, 
the following fungi and plants were included for 
reference; Fusarium .sohint (Mart.) App. el Wr., 
F. cuhnoruni (W.G. Sm.) Sacc. and Pyricularia 
oryz.ac Cav. none of which are known parasites of 
cotton, and Ahehnoschus esculentus (L.) Moench, 
and Pha.seohis nuiuizo L. plants that arc not known 
to be infected by F. va.sinfeclum. 

The extraction of the fungal antigens was as 
described in an earlier paper". For host antigens 
the initial steps of extraction were the same as 
Outlined by DeVay and co-workers‘t. The material 
was. extracted under liquid nitrogen using polyvinyl 
pyrrolidone and sodium ascorbate with a pestle and 
mortar. Further homogenization was done in a 
VirTis homogeniser. The extractant used was 
phosphate-buffered saline at pH 7*2. The antigens 
were purified further by the same procedure as 


lo!' 'ih,. antigens mixeJ '..s/. n. .-n. 

plcte adjuvant were administered ise r:a:ia--e!.*;r!y aj 
a course of si\ injections to while radbils (each 

weighing approximately 1*5 kg). Aniiscra were 
collected on 23!d day by bleeding the ear veins 
and stored at 0” C with merthiolate as preservative. 
I he antisera against the two species of cotton were 
tested by the agar-gel double tlilfusion mclhotl 
with their antigens in homologous and hetei’ologoiis 
reactions. The antigens of A. e.sculenUis anti 

P. niunyo were also allowed to react with the two 
antisera. G. arboreuni formed three lines of 

precipitation in homologous reactions and two in 
heterologous reaction with G. hirsuluni while Ihe 
latter showed two antigens in homologous as well 
UvS heterologous reactions. A. escf/lcutus, whiefr 
belongs to the same family as cotton, shared an 
antigen with both the species of cotton. I\ niun,uo 
produced no precipitation with either species of 
cotton. 

Using the same technique, the antisera and anti¬ 
gens of the two species of cotton were tested against 
the antigens and antisera, respectively, of all the 

test fungi. The antisera of the two species of 

cotton on reacting with the antigens of h\ vusin- 
fcclutn, or the antisera of the latter on leading 
with the antigens of the former two, formed a 
single precipitin band indicating (he presence of a 
common antigen (big. 1). Howcvei', such a result 



Ficj. I. Antigen of G. arboreuni in the central 
well (K7) reacting with homologous antiserum 
(kl) and with heterologous antisera of (!. hirsutuni 
{mu), Fu.sarium va.shifectu/n (/]•), F. cul/noruni 
(fc), F. solani if.s) and Pyricularia oryzac ipo). 

was not observed in any of the reciprocal reactions 
involving the other test fungi and the two cotton 
species, or in those between F. vasinjectum and the 
other plants. 

The results of this investigation indicate the 
presence of a common antigen between the patho¬ 
gen F. va.sinfeclum and its hosts. However, this 
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concept of a common antigen between a host and 
parasite as related to disease development ought, 
in our opinion, to place emphasis on parasitism 
rather than on pathogenesis. The intrinsic ability 
of the Indian strain of F. vasmfectum to infect 
and colonize {i.e., to parasitize) both the species, 
of cotton, although disease manifestation is seen 
only in G. arboreum, is compatible with this idea. 
University Bot. Lab., R. Kalyanasundara.m. 
Madras-5, India, C. Lakshminarasimham. 

July 11, 1974. S. Venkataraman. 
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EFFECT OF DIFFERENT STORAGE TEMPERA¬ 
TURES ON KEEPING QUALITY OF AVOCADO 
PEAR FRUITS 

It had been known for a long time that low tem¬ 
perature is a good means for keeping fruit after 
harvest. Low temperature disorders are also a 
determining factor for storage ability of fruits. 
Prolonged storage of avocado at 5® C, however, 
resulted in a declining rate of COo production 
upon removal to 15° C. Chilling symptoms 
appeared along with the disturbance of the climac¬ 
teric pattern (Biale 1941 ; Pratt and Biale 1944). 
The lowest temperature at which a rise of respi¬ 
ration was noted in the fuerte avocado was 7*5° C 
(Biale, 1946). 

Mustard (1952) found that different varieties of 
avocados differ in its sensitivity to chilling injury. 
Campbell (1960) found that chilling injury occur¬ 
red in mature pollack avocados stored at 35, 40, 
45 and 50° F for 19 to 22 days. Biale and Young 
(1962) observed that in avocados at 30° F and 
35° F, the fruit does not ripen but the tissue darkens. 

Aharoni et al. (1968) stored avocado fruit at 
gradually decreasing temperatures, and found that 
the climacteric peak and softening appeared at the 
same time in the fruit stored at 12° (prior to the 
fruit stored at 8° and subsequent to that stored 
at 14°, 15° and 17° G). The purpose of this work 
is to study the effect of various storage tempera¬ 
tures on the quality of avocado fruits. 


Materials and Methods 

Freshly harvested mature fruits of Duke avocado 
were sorted out for size, shape, firmness to obtain 
uniform samples. The fruits were washed with 
water, then dipped for 5 minutes in solution of 
5% borax as a fungicidal treatment and the 
samples were placed in fiberboard boxes using three 
carton boxes for each treatment as replicates, then 
cooled to the required temperatures. 

Visual evaluation of the quality was made every 
2 days according to the numerical quality score as 
described by Abdel Kader et ah (1968). At the 
same time unusable fruits were discarded and the 
causes of decay were recorded. At every sorting 
time, chilling injury symptoms were observed and 
noted, and also pathogenes were identified. Experi¬ 
ments were repeated 2 times and the average results 
are presented. 

Re.mlts and Discussion 

The relative effects of storage temperatures on 
quality and decay percentage of “Duke” avocado 
fruits is illustrated graphically in Fig. 1. Fruits 
held at room temperature were the first to deterio¬ 
rate. Their quality loss was mainly a result of 
senescence as was evidenced by the loss of firmness 
and the development of black colour. Fruits held 
at 15° C followed control fruits in their deterio¬ 
ration. 



Fig. 1. Effect of temperature on quality and decay 
percentage of “Duke” avocado fruits during storage. 

Avocado fruits that were subjected to 0° C for 
5, 10, 15 and 20 days did not show any decay or 
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deterioration sym|;ytoms and a iso were in good 
quality during storage at 0“ C. However, after 
removal to room temperature, the rate of decay 
was so rapid that all fruits were decayed within 
2 days. No chilling injury symptoms were noticed 
on fruits that were stored at 0“ C or 5° C before 
removal to room temperature. After transfer to 
room temperature the llesh discoloured and some 
black areas appeared on the skin without develop¬ 
ing the texture, characteristic of avocado. In the 
severe cases the fruits do not ripe at all. 

The rate of deterioration at 0° and 5° was of 
the same order for a period of 20 days. On the 
other hand, fruits held at 10° C exhibited a faster 
rate of deterioration although no chilling injury 
symptoms were observed on them. Fruits stored 
at 10° C can be kept in a good condition at this 
temperature for approximately 2 weeks and still' 
have several days for markdting purposes. Fruits 
held at this temperature deteriorated to an unsalable 
quality only after 18 days as compared with 6 days 
for those held at room temperature. 

The rate of decay was lower in fruits held at 
10° C 'than those held at room temperature, they 
reached 50% decay after 17 and 6 days in storage 
respectively. 

Generally, at temperatures much below 10° C, 
Duke avocado fruits were subjected tO' the symptoms 
of chilling injury. Thus, a temperature of 10° C 
seemed to be the most suitable for storage of Duke 
avocado fruits. 

Avocado fruits were attacked by several patho- 
genes as they became weak as a result of senescence 
or chilling injury. The identified pathogenes 
included : Fu sarin in sp., Alleniaria sp., and Penicil- 
Uum sp. in some fruits held at room temperature. 


Botany Department, 
National Research Centre, 
Cairo, Dokki, 

A.R.E., January 29, 1974. 
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Ea-kBGm? DEVELOPiV1^T-fb’ 

PEPLUS L-. 

EMiut'iXKiENV in the family luiphorhiaceae is of parti¬ 
cular Inleresi in view of the rcpoits of widespread 
occurrence of five major types of embiyo develop- 
mcnt-'<‘. Despite this fact, details of normal embryo- 
geny are available for restricted members. Within 
the genus Euphorhia !.., while most of its species, 
so far cmhryologically known, display embryogeny 
conforming to the Euphorbia variation of Onagrad 
type, Euphorhia corri^ioloides''^ follows Lotus 
variation, d'he report of Scabiosa variation of the 
Piperad type of embryo development in Euphorhia 
roihiana^ has since been confuted and shown to 
conform to the Euphorbia variation of the Onagrad 
typc-‘“^. But in Euphorbia pcllaUF and Euphorhia 
presfii^^^ the embryo development follows the C'heno- 
podiad and the Piperad type respectively. In view 
of this variance in embryogeny and since details of 
description arc available for only a few species, 
the authors deliberate worthwhile studying the 
embryo development in some more species of 
Euphorbia, and also in the doubtful cases. This 
communication is concerned with the details of 
embryo development in Euphorhia pcplus L. 

The zygote (Fig. 2) undergoes a short period of 
rest and divides when endosperm is I()-micleatc 
(Fig. 1). Its first division is transverse forming a 
terminal cell ca and basal cell ch (Figs. 1, 3). The 
cell, ca, divides vertically (Fig. 4), while cb 
divides transversely to procreate in and ci 
(Figs. 5~7) thus producing a 4-cellcd proembryo 
(Fig. 6) with cells disposed in three tiers. At times 
the division of cb precedes that of ca (Fig. 5 ) but ia 
our material these cells have never been found to 
divide synchronously (Figs. 4, 5). The tw'o cells 
of ca divide by another vertical wall in a plane at 
right angles to the first division (Fig. 7) resulting 
in a quadrant ; the cells of which later divide trans¬ 
versely resulting in octants disposed in two tiers, 
/ and F (Figs. 8, 9). The cell, in, after longi¬ 
tudinal and transverse divisions becomes the hypo¬ 
physis (Figs. 8-16). With further dilfercntialion 
the embryo passes through the globular and heart- 
shaped stages before it becomes fully dilfercntiatcd 
and mature (Figs. 14-18), 'fhe cells of the tier 
/ give rise to the stem apex (pvf) and the cotyledons 
(pco), while the derivatives of I' function to form 
the hypocotyledonary region (phy) and initials of 
the central cylinder of the stem (icc), in to the 
root cortex (icc) and root cap (co) and ci remains 
as I-celled suspensor (.v). 

The course of events taking place in the diflcrcnt 
tiers of the proembryo is as follows : 

In each cell of the terminal tier I, an oblique 
wall is laid down initiating two cells, the inner and 
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outer (Fig. 10). The former cells on division both 
transversely and longitudinally over and again dif¬ 
ferentiate into the plumule, while the latter cells 
constitute the initials for cotyledons. Con¬ 
comitantly the cells of the tier 1' divide pericHnally 
to demarcate the dermatogen (Figs. 11, 12) which 
likewise develops in the tiers / and ni (Figs. 12—14). 



Figs. 1-18. Fig. 1. Embryo sac with 2-celIed 
proembryo and lO-niicleate endosperm, x 200. 
Figs. 2-14. Stages in the development of the embryo, 
X 200. Figs. 15-17. Advanced stages in the deve¬ 
lopment of embryo, x 300. Fig. 18. L.s. Embryo 
showing two cotyledons, stem tip, root tip, root cap 
and vascular supply, X 30. (cot, cotyledons ; end, 
endosperm ; es, embryo sac ; pern, proembryo ; pf, 
persistent pollen tube ; rc, root cap ; sf, stem tip ; sy, 
synergid ; V5, vascular supply.). 


The derivatives of /' ultimately contribute to the 
hypocotyledonary region and the initials of central 
cylinder of the stem (Figs. 12-16). Subsequent 
divisions in the inner cells of /’ demarcate the 
plerome and periblem (Figs. 14-16). 

The basal cell cb of the 2-celled proembryo 
divides by a transverse wall to form in and ci. 
The tier in which is l-celled at the 3, 4 and 6- 
celled stages of the proembryo (Figs. 5-7) functions 
as a hypophysis initial, divide by a vertical wall 
forming two juxtaposed cells (Figs. 8-10). The 
two cells further divide vertically to engender a 
group of four cells (Fig. 11). Subsequently these 
divide periclinally to initiate four peripheral cells 
and four inner cells. The four peripheral cells 
complete dermatogen of the root tip (Figs. 12-16) 
as also represent the primordium of the root cap. 
The inner cells on further division organise two 
tiers of four cells each (Figs. 13, 14) which 
constitute the initials of root cortex and finally 
form the root tip. 

The tier ci remains as a l-celled suspensor 
(Figs. 5-16) which is lost during subsequent deve- 
Ippment and growth of the embryo in seed 
(Figs. 17, 18). 

The mature embryo is dicotyledonous with well- 
developed shoot apex, root and vascular supply 
(Fig. 18). 

From the foregoing account it is obvious that 
the terminal cell, ca, of 2-celled proembryo divides 
by a vertical wall and the basal cell, cb, has merely 
a restricted role in the formation of the embryo 
proper. Therefore, the embryo development in 
Euphorbia peplus follows the Onagrad type of 
Johansen-^ and keys out to the Euphorbia variation, 
as the 6-celled proembryo is disposed in three tiers. 
Under Soueges scheme (vide Crete)^ it can be 
matched w'ith the Megarchtype IV, series A in 
First Period. 

The authors thank Prof. T. Sreeramulu (now at 
Andhra University, Waltair) for kindly interest and 
facilities and Dr. B. S. M. Dutt for helpful dis¬ 
cussions. To Dr. Arne Strid and Mr. E. Baker 
we are grateful for sending the material. One of 
us (K. R. R. D.) is thankful to the authorities of 
Council of Scientific and Industrial Research for 
awarding Junior Research Fellowship. 

Department of Botany, K. Raja Rajeswari Devi. 
Andhra University P. S. Prakasa Rao. 

Postgraduate Centre, 

Guntur 522005, July 1, 1974. 
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DOUBLE AWNING IN TETRAPLOID RICE 

The present note records the development of awns 
on both lemma and glume (sterile lemma) in an 
intervarietal tetraploid grown at Central Rice 
Research Institute, Cuttack. This variation in awn¬ 
ing was expressed in about five present of the spike- 
lets of the plant. The following observations were 
recorded in these spikelets : The mid-nerve of 
the lemma and glume on palea side e.xtended into 
awns. The awns were either short or medium in 
length while these developing from the lemma in 
normal spikelets were always long. The awn bearing 
glume was broad and 3-nerved enclosing about 3/4 
length of the palea. The glume on the lemma 
side was short and was awnless. The awns develop¬ 
ing from the lemma and glume appeared similar. 
Invariably, one extra glume was also pre.scnt on 
the palea side (Fig. 1). 



Subsequent studies showed that the variation was 
teratolcgical in nature. It may be inferred that 
the nerves of the glumes are also capable of extend¬ 
ing into awns. This has been confirmed by Prasad 


Sy 

(Personal communication) wih> ;; uiplaid 

variety where the awn developed f'rooi sfcrile 
glume. Harlicr, the nerves of the Icmriia auu palea 
were only considered capable of developing into 
awnsC 

Rajendra Agricultiiral University, R. 1 Hakur. 
Agricultural Research Instilute, 

Saboiir, Bhagalpur, July 10, 1974. 
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VOLATILE SPOROS I A ITC I'ACTORS OF 
ASPERGILL! AND TIUJR ROI.E IN 
SOIL FllN(;iSTASlS 

Studies on volatile inhibitors/stimulalors have 
gained momentum in the last few years and several 
review articles have appeared recently^^'*' ". Besides 
their involvement in general growth and tlevelop- 
ment, volatile inhibitors have been implicaletl in 
ecology of fungi particularly in soil fungistasis 
Earlier works in this laboratory have provided valuable' 
data in this direction"^-In continuation of these 
elfort.s, production of volatiles by Aspergilli was 
investigated and elforts have been made to correlate 
these results with soil fungistasis. 

Eighteen species of Aspergillus used in this study 
were procured from the Mycology Laboratory, 
University of Saugar (Table I). Spores of Alter- 
Table I 

Production of volatile sporostafic factors by 
Aspergilli in vivo and in vrlro 

% inhibition of test spores 


Antagonist Aliernaria Rhizopus I'richadermu 



solani 

nigricans 

viride 




it 


'>1 


•? 



•g: 



“S 








C; 

A.spergillus 







Candidas 

0 

47 

' 17 

51 

13 

12 

.4. fi.wheri 

0 

42 

25 

61 

26 

26 

A. flu VIIS I 

0 

50 

51 

83 

18 

16 

A. flavus 11 

0 

64 

.19 

9 5 

20 

81 

A. flavus III 

92 

49 

95 

71 

92 

20 

A.fumigalus 

64 

55 

100 

89 

63 

50 

A. glaueus 

10 

35 

14 

48 

12 

10 

A. nidulans 

0 

52 

71 

60 

86 

51 

A. niger 

50 

<S9 

100 

91 

89 

95 

A. ochraceons 

0 

19 

86 

49 

40 

1 ! 

A. oryzeae 

51 

30 

K)0 

49 

87 

25 

A. selerotionnn 

0 

40 

19 

(4) 

14 

13 

A. .sydowii 

0 

1 I 

21 

40 

30 

31 

A. terreus I 

63 

55 

100 

83 

74 

64 

A . terreus 11 

51 

79 

UK) 

93 

70 

51 

A . terreus 111 

65 

66 

100 

91 

57 

52 

A. terreus IV 

75 

51 

300 

61 

87 

49 

A. list us 

0 

10 

70 

80 

81 

0 
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T able II 


7'ifne coarse production of volatiles by selected Aspef\qilll 


Aspergillus spp. 





% inhibition of test spores 




Alter naria solani 

Rhizopus nigricans 

Trichoderma viride 






Time (Days) 






2 

4 

6 

8 

2 

4 

6 

8 

2 

4 

6 

8 

A. fiavus II 

.. 31 

12 

10 

49 

38 

41 

41 

55 

15 

24 

71 

55 

A, niger 

,. 0 

31 

51 

38 

15 

19 

43 

51 

24 

13 

40 

49 

A. terreus I 

.. to 

13 

21 

51 

11 

29 

61 

71 

14 

16 

73 

71 

A. terreus 11 

.. 0 

10 

20 

22 

30 

16 

58 

65 

23 

26 

73 

76 

A. terreus III 

.. 5 

10 

21 

45 

5 

30 

39 

69 

34 

39 

45 

60 


naria solani (Ellis and Martin), Rhizopiis nigricans 
Ehrenberg, and Trichodcrma viride Pers ex. Fries 
were used as test organisms. Czapek’s Dox (CDA) 
and potato dextrose agar (PDA) media, were used 
for maintaining Aspergilli and the test fungi, respec¬ 
tively. Spore suspension of the test fungi was 
prepared from 4-8 day old cultures, whereas 
inoculum of the antagonists was 10-15 day old. 
Routine evaluation of volatile inhibitors was made 
with a cellophane agar-disc technique-^ ; 2% glucose 
was incorporated in the discs to facilitate germina¬ 
tion of test spores. Individual species of Aspergillus 
was either mixed in soil {in vivo) or inoculated in 
CDA (In vitro). Sterile cellophane circle was placed 
over it to avoid contamination of agar discs and a 
sterile U-tube was kept over it. Agar discs were 
placed on a sterile glass slide which in turn was 
supported on the U-tube. The upper lid of the 
plate was placed back in its original position and 
the whole assembly was incubated for 10 days. Spore 
suspension of test fungi was placed on these prc- 
activaled discs and they were further incubated for 
8-12 hr. Germination counts for at least 150 spores 
were made and from this data percentage inhibi¬ 
tion was calculated. Sterilized uninoculated soil 
or CDA was used in the control set of experi¬ 
ments. 

In the experiment involving inoculation of steri¬ 
lized soil by Aspergilli, spores of R. nigricans were 
most strongly inhibited (Table 1). This was parti¬ 
cularly noticeable when antagonists were, A. fumi- 
gafus, A. oryzeae, and strains of A. terreus ; spores 
of Alleniaria and T. viride were only weakly inhi¬ 
bited; Half of the Aspergilli used in this study 
were ineffective against spores cf Allernaria. It was 
visually observed that better fungal growth in soil 
often resulted in higher inhibition of the test fungus. 
In contrast to the observations of Singhai^^f, A, fiavus 


HI was noted to be a potent inhibitor of all the 
three test fungi. 

Inhibition of test spores was also evident when 
Aspergilli were inoculated individually in CDA. 
Aspergillus niger appeared to be more potent than 
A. fiavus III (Table I) ; inhibition by A. fiavus I 
was only slightly weaker. Aspergillus fumigatiis 
and A. terreus could also bring about considerable 
inhibition of test spores. Some difference in the 
performance of antagonists in vivo and in vitro can 
be observed. It would appear that a change in the 
substrate tempers with the growth and thereby 
results in variable production of volatiles in soil 
and CDA. 

A time-course study of volatile production by 
A. fiavus IT A. niger and strains of A. terreus was 
undertaken in vitro (Table 11). Trichodenna viride 
appeared to be most sensitive to the volatiles of 
these five antagonists since no less than 50% inhibi¬ 
tion was noted against them afer 8 days of incuba¬ 
tion (Table II). Maximum inhibition by A. fiavus If. 
(71%)) against this test fungus was noted after 
6 days. Rhizopus nigricans ranked second in the 
order of its sensitivity and exhibited 50-70%, inhibi¬ 
tion after 8 days of incubation. For these two test 
fungi some degree of inhibition was evident even 
after 2 days of growth (Table II) ; spores of Aller¬ 
naria, however, exhibited none or very little inhibi¬ 
tion at this stage. 

Further confirmation of the volatile nature of 
sporostatic factors was obtained by employing two 
other test procedures, viz., soil emanation agar^ and 
paired Petri plates-. Inh'bition of test spores by 
A. fiavus II, A. niger, and A. terreus I and II was 
sltirongly evident in these tests as well (Table 111). 
When the preactivated discs, with strongly inhibited 
spores, were removed to an ordinary moist chamber 
the germination percentage increased (Table III, 
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Table III 

A comparison of volatiles of aspergilli produced under two differenf technuiuc:: 


Aspergillus spp. 


% gcrniinalion of test spores 

Emanation Agar Technique Paired Petri IMatc 'Fechnique 

A. solani R. nigricans T.viride A. solani R, nigricans T.viride 



1 

II 

1 

A.flavus 11 

.. 33 

87 

37 

A. niger 

.. 24 

92 

21 

A. ter reus 1 

.. 50 

91 

21 

A. ter re us 11 

.. 48 

95 

19 


11 

i 

11 

1 

11 

1 

11 

! 

11 

82 

28 

95 

34 

• 88 

25 

76 

52 

97 

83 

20 

93 

50 

92 

2) 

79 

49 

95 

78 

18 

97 

25 

97 

19 

83 

40 

100 

89 

17 

100 

22 

94 

20 

81 

22 

88 


X_Spore germination on prej-activated agar discs placed in the experimental chamber for 10 da>s. 

XX_Stimulation of spore germination after removing the agar discs to an ordinary moist clnur.hci'. 


column H). This suggested an extremely labile nature 
and fungistatic action of the inhibitory principlc(s). 
Thus soil inhabiting fungi of the genus Aspergillus' 
appear to be strong producers of volatile sporostatic 
factors which have a positive role in ecology of soil 
fungi especially in the realm of soil fungistasis. 

The authors take pleasure in acknowledging 
laboratory facilities provided by Prof. S, B. Saksena. 
Department of Botany, B. N. Johri. 

University of Saugar, S. C. Singh. 

Sagar-470()03, M.P., July 9, 1974. 
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BRYOPHYTES AS ROCK BUILDERS—SOME 
CALCICOLE MOSSES AND LIVERWORTS 
ASSOCIATED WITH TRAVERTINE FORMATION 
AT SAHASRADHARA, DEHRA DUN 

Although tufa-building bryophyttes and other plants 
have aroused a good deal of interest among eco¬ 
logists of various countries of Europe and 
Americat"-‘\ no such work has so far been carried 
out in India. Further the need for such studies 
is emphasized by the ccosensitive character of 
bryophytes which ure the most active agents in 


building a biogenic rock like calcareous tufa or 
travertine. Accordingly the present study of the 
bryophytes associated with travertine at Sahasra- 
dhara was undertaken to fill up this long standing 
gap in our knowledge. Out of active tufa-building 
bryophytes, Barbula gracilenta, Bryuin cvlliilare, 
Hyiuenostyliella involuta, Vcsicularia monlagnei 
and Astvrella nuiculala are being reported for the 
first lime as tufa-builders. The pottiaceoiis Ilynicno- 
s/yliella involuta previously known only from the 
lAizon Island in the Philippines (Baiiram)* has 
recently been reported from Dehra Dun (Vohru}^>. 
The tufaccous nature of this moss is, however, not 
mentioned in either of the two above-mentioned 
reports. In the presenr study, it forms an epiphytic 
association with the filamentous hlue-grecn alga 
Pelalonema alatum, var. Indicum colonizing the 
bare boulders of limestone and all tufaccous seeps. 
Among other associates of tufa formation arc 
calcareous algae like Chrooc<Hrus, (iloeodiccc, 
Merisniopedhi, Petalonema alatum Berk. var. indicurn 
Rao, Cladophora, Nitzschia, Pinnultiria, TahclUirht aiul 
Cefsnwrium anti even among these Mensmopedia, 
Petalonema alatum var. Indicum, Plnnularia and 
Tahellaria are being reported as participants in tufa 
formation for the first time. Hcsklcs, the above 
forms, a few angiosperms like Coheasia esculent a' 
(Linn.) Schott, var. stolonifcra, Didymocarpus 
pedicel lata R.Br., Epipactis consimilis Wall., 
Eiipatorium glandulosum, H.B. & K., Itea nutans 
Royle and Primula floribunda Wall, have also been 
found to help in building lufaceous rock although 
they do so only when their exposed pares become 
covered with an algal or bryophytic felt. 

The present study has, to some extent, helped in 
resolving the controversy about the physico-chejaai- 
cal factors involved in travertine deposition. In 
particular it shows that biological factors like thick 
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algal felts and dense moss polsters induce the 

development of travertine mainly by providing 
spongy surfaces which can absorb, retain and 
expose copious thin films of water for effective 
evaporation and consequent diffusion of COo from 
the calcareous spring water thus causing the 

precipitation of CaCO.^ in the form of travertine. 

The mineral matter (calcite) hardens round the 
mosses taking the mould of their forms and these 
and either plants act as nuclei around which 
travertine is deposited. 

The vigorous growth rate of these organisms 
(algae and mosses) seems to exceed the rate of 
carbonate deposition so that the process of getting 
cemented below and growing above is continued 

and the tufa also “grows” up. 

These observations generally confirm the views 
held by Emig^’'" about the role of plants in the 
mechanism of travertine deposition at Oklahoma. 
They also point to the calcicole character of the 
tufaceOLis bryophytes, algae and other plants and 
their indicator value. It would indeed be worth¬ 
while trying some of the angiosperms growing on 
tufa for cultivation in alkali soils. 

Financial assistance from the Department of 
Atomic Energy, Bombay, to one of us (G, B. P.) 
is gratefully acknowledged. We are also grateful 
to Prof. D, D. Pant for providing facilities and 
encouragement. 

Department of Botany, N. S. Parthar. 

University of Allahabad, Giri Bala Pant. 

Allahabad, June 21, 1974. 
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X-RAY INDUCED ANEUPLOIDY IN 
CAPSICUM ANNUM 

The induction of aneuploidy has been useful in 
breeding crop plants. Experiments in bread wheats 
demonstrate the possibility of transferring beneficial 
chromosomes from comparatively less useful types 
via aneuploids. Breeding for aneuploids with a 
view to identifying the chromosomes and linkage 
groups has also been described in other crops such 
as barley2, tomato-^ and groundnubh The occur¬ 
rence of aneuploids in members of Solanaceae was 
reported by Hermsen^. The present study concerns 


the behaviour of the aneuploid chromosome in 
meiosis from X 2 generation obtained from X-ray 
irradiated seeds following presoaking. 

The seeds of Capsicum annum (2 n ~ 24) 
obtained from National Seed Corporation of India, 
Warangal Branch, were soaked for 6 hours and 
exposed to radiation at 4000 rads. Meiosis in 
these plants was studied after fixing the flower buds 
in acetic acid-alcohol (1:3) and squashing the 
anthers in aceto-carmine. Mitotical and meiotical 
aberrations and morphological variations were 
observed in X 1 generation which were continued 
to X 2 generation in order to stabilize the mutants. 

In meiotic studies of X 2, 90% of their pollen 
mother cells revealed the presence of an extra 
chromosome (Fig. 1). Observations on the morpho¬ 
logical variations, meiotic aberrations and their 
subsequent behaviour indicated that all the mutants 
and their X 2 plants carried chromosomal anomalies. 









... 






(3) 




Fig:. 1-3. Fig. 1. An extra chromosome at 
Diakinesis (arrow) X ca. 2,000. Fig. 2. The 
irregular orientation of., the extra chromosome at 
metaphase I (arrow) X ca. 2,000, 
phase I with lagging and a bridge (X 2,000). 
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The most common anomaly was the formation of 
univalent at diakinesis and the subsequent distui- 
bance resulting from it, such as irregular orienta¬ 
tion at metaphase 1 (Fig. 2) and lagging at 
anaphase I (Fig. 3). 

All the mutants were characterized by the 
increase in the size of the flower, the height and 
the yield. Similar characters were observed, in 
60% of the total number of two hundred plants. 
While PatiK* reported adverse effects on Arachis 
hypogaea, economically useful characters such as 
increase in the yield and early maturity were seen 
in Capsicum annum. 

The authors are indebted to the Superintendent, 
Radium and Cancer Research Institute, Hyderabad, 
for irradiating the seeds. 
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STOMATAL POLYMORPHISM IN 
PRUNUS PAD US L. 

While studying the epidermal structures in 
Rosaceae, the authors have observed polymorphic 
stomata in Primus paclus L. Since polymorphic 
stomata have not been reported so far for any 
member of Ifche Rosaceae, it prompted the publi¬ 
cation of this report. 

The stomata were studied from the mature leaves 
obtained from the herbarium specimens of Primus 
padus collected from Siklis in Nepal. The leaves 
are hypostomatic with ranunculaceous type of stomata. 
The stomata were measured at random from dif¬ 
ferent regions of the same leaf and when the 
measurements (length/breadth) were plotted on a 


graph, the stomata iefl in three viisi iio. 
(Fig. 1). 1hese three groups of stoiyiua luay 



4 G fl lO 

length in P 

Fig. I. 

be distinguished on the basis of srriations pattern. 
In the largest stomata, the striae extend in all 
directions with the radiating centres at trequent 
intervals around the guard cells. 'Fhe ssiriae arise 
in two lateral groups in the stomata of medium 
size. The centre of radiation of striae is not trace¬ 
able in the smallest stomata and they pass parallel 
to the guard cells. The average number of stomata 
per sq. mm is 604 taken all the three types together. 
Out of these 53-1% arc ithc smallest; 30-4%. of 
the middle size and 16-5''V.' of the largest size. d*hc 
means and standard deviations of the three sizes o1 
stomata is given in Table I. 

Table I 

vSizc of stomata in 
Small Medium Large 

Length 8-5d.-6 11-4:1 *5 15-11 -7 

Breadth 6-4 1-6 8-6 1-9 10-5.1-3 

School of Plant Morphology, V. SiN<;n. 

Meerut College, Meerut, D. K. .Iain. 

April IL 1974. 

OXYGEN CONSUMPTION AND METABOLIC 
RATE IN RELATION TO BODY SIZE IN 
MARTESIA STRIATA (LINN.) 

SruDiFS on the oxygen consumption of marine wood 
boring organisms ai'c very few* h Fltringhanr* 
recorded consumption of oxygen in relation to 
salinity in a crustacean wood borer l.lninoria. Lane 
and Co-workers*-- examineti the oxygen consump¬ 
tion of both adult and larval forms of molluscan 
wood borer Teredo. In India, respiratory studies 
on the pholad wood boi'er Martesia jragUis in rela¬ 
tion to body size have been undertaken from 
Madras harbouFh Water filtra'lion rate of another 
pholad M. striata, of Visakhapatnam, has been 
studied by NagabhushananF*, but the relationship 
between body size and oxygen consumption of this 
local species is not known. In the prc.sent invc.sti- 
gation, work was therefore initiated to examine 
the respiration of M. striata (Linn.) and to deter¬ 
mine the metabolic rate in relation to body size. 
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Animals of different sizes were removed from the 
timber exposed at Visakhapatnam harbour without 
damaging their shell and the experiments were con¬ 
ducted at temperature 25° ± 0*5° 0\ Animals 
(0*077 g to l*02g) were taken in individual respira¬ 
tory chambers and the total oxygen consumed was 
determined at the end of four hours. 

The relationship between the body size and 
oxygen uptake has been obtained from the following 
equation" : 

Y 

where Y rr: oxygen consumption in ml/hr, X = the 
body weight, while a & h are constants. 

The value of b in. the above equation was 
determined to be 0*5665 and is thus nearer to the 
two-thirds power of body weight. A regression 
curve of oxygen consumption to body size (Fig. 1) 



Fig. 1. Double log plot of oxygen consump¬ 
tion i\v body weight in Martesia sfriata. 



Fig. 2. Double Uog ploit of metabolic rate 
ligainst body weight. 


shows that the oxygen consumption of animal 
iperegses with stn Increase in the size, The oxygen 
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consumption varied from 0*131 to 0*7880 ml/hr 
in the vaiious size groups examined. The oxygen 
consumption per unit weight or metabolic rate 
varied from 0*2664 to 2*202 ml/gm/hr being 
inversely proportional to the body size (Fig. 2). 

Although oxygen consumption in M. striata 
sliows an exponential relationship to body size, in 
the same size group itself great variations were 
evident (Fig. 1). Ghiretti*'^ observed that meta¬ 
bolic rate varied widely within a single species as 
a result of both intrinsic and extrinsic factors in 
molluscs. Further even under consitant external 
conditions, the oxygen consumption of a given 
specimen is extremely variable^. The variations 
recorded in the experiments therefore do not show 
tendencies unusual to bivalves. The value of b 
observed in the present studies was also found 
to be very close to the value obtained for an allied 
wood borer M. fragilis earlier*^. 

The authors are grateful to Captain P. R. Sen, 
IN., Director, and Sri. S. V. S. Rao, Deputy Direc¬ 
tor of this laboratory, for their encouragement to 
this investigation. 

Naval Science and S. S. Ganti. 

Technological Lab., P. Ramachandra Raju: 

Visakhapatnam-3, K. Mangapathi Rao. 

April 5, 1974. N. Kalyanasundaram. 
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CROSSING TECHNIQUE IN MUNG BEAN 
(PHASEOLUS AUREUS ROXB.) 

ARTiFicrAL crossing in Phaseohis species is consi¬ 
dered 'to be a difficult proposition, primarily due 
to high percentage of flower drop. Coupled with 
this problem is the lack of precise information about 
the technique of crossing. Boiling ef al (1961) 
have described the method of emasculation and 
pollination but have not given any information 
about the appropriate time of emasculation and 
pollination. A preliminary investigation was, there¬ 
fore, undertaken to determine the optimum time 
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Animals of different were removed from the 
limber exposed ai Visakhapatnam harbour without 
damaging their shell and the experiments were con¬ 
ducted at temperature 25^ ± Q'5~OK Animals 
(0-077 g to l-02gj were taken in individual respira- 
torv^ chambers and the total oxygen consumed was 
determined at the end of four hours. 

The relationship between the body size and 
oxygen uptake has been obtained from the following 
equation' : 

where Y = oxygen consumption in ml/hr. X = the 
body weight, while a & h are constants. 

The value of b in the above equation was 
determined to be 0*5665 and is thus nearer to the 
two-thirds power of body weight. A regression 
curve of oxygen consumption to body size (Fig. I f 



Fig. i. Double log plot of oxygen consump¬ 
tion V5 body W'eight in Martesia siriaia. 



Fig. 2. Double log plot of metabolic rate 
against body weight 

shows that the oxygen consumption of animal 
incrcuses with an increase in the size. Tfte oxygen 
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in “.."re -.oiious size groups examrr.ed. The oxygen 
v:rn-ump::on per unir weight or metabolic rate 
Miried from 0-2664 :o 2-202 ir.i gm/.hr being 
-nverseiy proportfona! to ihe bod; size (Fig. 2|. 

Although oxygen eonsrimplfon -n Ai. ts:r:j.c: 
s.’tous an exponential relaiicnship to bc-jy size, in 
the same size group itself great '.ariation.^ were 
evident (Fig. Ij. GhirettA ob^ervea that meta¬ 
bolic rate varied widely within a '..in^ic -geeles as 
a result of both intrinsic and extrtn-.-j :r. 

molluscs. Further even under constant extern^i 
conditions, the oxygen consumption of a given 
specimen is extremely variable^. The variations 
recorded in the experiments therefore do not show^ 
tendencies unusual to bivalves. The value of b 
observed in the present studies was also found 
to be ver\ close to the value obtained for an allied 
wood bo!-er A/. fraCiHs earlier-h 

The authors are grateful to Captain P. R. Sen, 
IN.. Director, and Sri. S. W S. Rao. Deputy Direc¬ 
tor cf this laboratory, for their encouragement to 
this investigation. 


Naval Science and 
Technological Lab.. 
Visakhapatnam-3. 
April 5, 1974. 
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CROSSING TECHNIQUE IN MUNG BEAN 
(PHASEOLUS AUSEUS ROXB.) 

Artificial crossing in Phaseolus species is consi¬ 
dered to be a difficult proposition, primarily due 
to high percentage of flower drop. Coupled with 
this problem is the lack of precise information about 
the technique of crossing. Boiling ef al (1961) 
have described the method of emasculation and 
pollination bur have not given any information 
about the appropriate time of emasculation and 
pollination. A preliminary' investigation was, there¬ 
fore. undertaken to determine the optimum time 
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Table I 

Xiifjiber of flowers einascuiaied and pod sei in d.fjeren: surges 


Pollination timings 
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Emasculation 

timings 


Morning 

Evening 


Morning Evening 





Bud 

stage at pollination 

rime 




Close 

Open 

Drop 

Tpt-al 

Close 

Open 

Drop 

Total 

Flowers emasculated 


81 


81 

33 

47 

6 

86 

Pod set 


5 


5 

0 

11 

0 

11 

Flowers emasculated 

31 

54 

17 

102 


90 

.. 

90 

Pod set 

0 

17 

0 

17 


5 

.. 

5 


of emasculation, pollination and the selection of 
proper bud stage. 

This investigation was conducted using two newly 
developed strains of mungbean, namely. MLl and 
ML4. ML! was used as female parent and ML4 
as male parent. Two different times of emascula¬ 
tion and pollination, viz., morning from 8-00 to 
11-00 a.m. and evening from 4-00 to 6-30 p.m. : 
were chosen. This resulted in four combinations, 
namely : (/) morning emasculation, morning polli¬ 
nation. (u) morning emasculation, evening polli¬ 
nation. iiii} evening emasculation, evening polli¬ 
nation and (iv.) evening emasculation followed by 
pollination next morning. Buds of three different 
stages recognised by the colour, viz., green, yellowish 
green, and greenish yellow were emasculated. 
The emasculation and pollination of flower buds 
were done as suggested by Boiling et al. (1961). 
At the time of pollination the emasculated buds 
were observed to be closed, opened and dropped. 
It was noted that emasculated buds of green colour 
either dropped before pollination or during polli¬ 
nation. Yellowish green emasculated buds were 
fully blossomed (open stage), while greenish 
yellow' emasculated buds were observed to be closed 
at the time of pollination. Therefore, only the last 
tw'o categories of buds were pollinated. 

The emasculated buds were pollinated according 
to the schedule. The data regarding the flowers 
emasculated and the pod setting in different flow’er 
stages are presented in Table I. 

It is clear from Table I that evening emascula¬ 
tion followed by next morning pollination gave the 
highest pod setting of 17 pods out of 102 buds emascu¬ 
lated ill^7) and the next in order was the morn¬ 
ing emasculation followed by evening pollination 
resulting in 11 pods out of 86 buds emasculated 
(I3*;r ). Based on number of pollinations made the 
per cent pod setting was 209 ? and 149? respectively. 
Furthermore, it w^as noted that simultaneous 
emasculation and pollination either in the ifiorning 
or evening gave very low pod set, viz., 5-69f. 


It was very much interesting to note that the 
flowers that remained closed at pollination time did 
not set any pod, while whole of the pod setting 
was observed in those buds which blossomed 
(remained open) at the pollination time. Non- 
setting of pods in the flowers that were closed at 
pollination time may be due to the fact that the 
female was no more receptive. 

It is. therefore, suggested from the present study 
that high percentage of pod setting in Phaseolus 
aureus can * be obtained by following emasculation 
of yellow'ish gr^n (open) stage) buds in the even¬ 
ing (4,00 p.m. to 6.30 p.m.) and pollination of only 
blossomed flowers in the next morning (8*00 a.m. to 
11.00 a.m.). The applicability of these findings 
were also tested in interspecific hybridization 
betw'een Phaseolus aureus and Phaseolus mungo 
and a pod setting up to 349? has been achieved. 

Dept, of Plant Breeding. T. P. Singh. 

Punjab Agricultural Univ.. R. S. Malhotra. 

Ludhiana, January 1, 1974. 


1. Boiling, M., Sander, D. A. and Matlock, R. S., 
Agron. J., 1961, 53, 54. 


ONTOGEm, STRUCTURE AND DISTRIBUTION 
OF TRICHOMES ON THE FLORAL PARTS OF 
CELSTA COROMANDELIANA VAHL. 

Various types of trichome occur on plants and 
their taxonomic significance has been emphasized 
by several workers especially in respect of the 
families Compositae (Carlquist-"^, Ramayya^); 
Icacinaceae (Heintzelman and Howard^); Labiatae 
(Mathur'^); Lentibulariaceae (Farooq and Siddiqui^) 
and Scrophulariaceae (Kaurt). Bachmann^ investi¬ 
gated the structure of hairs in many angiosperm 
taxa and presented a key for their identification. 

The present note deals with the ontogeny, struc¬ 
ture and distribution of trichomes on the floral 
parts of Cetsia coromandeUaua. The buds and 
flowers were collected from the bank of river 
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Yamuna, Delhi, and were nxed in formalin-acet'c- 
alcohol. Conventional methods of dehydration, 
infiltration and embedding were followed. Sections 
were cut at a thickness of 5-8 microns and stained 
either in safranin or iron-alum haematoxylin with 
fast green as counterstain, 

Trlchomes on Bracts and Sepals .—^The trichome 
is initiated as a protuberance from any epidermal 
ceil which is distinguishable by its dense cytoplasm 
and conspicuous nucleus (Fig. 1 A). This cell 
elongates and divides transversely to form a terminal 
and a basal cell (Fig. 1 B). Further divisions are 
confined to the terminal cell whereas the basal cell 



Fig. 1. A-M. Ontogeny of trichomes in Celsia 
coromandetiana. A. Hair initial, X 342 ; B-E. Two, 
three, four and five-celled stages of trichomes res¬ 
pectively, X 342 ; F. Trichome with a head, x 342 ; 
G, H. Transections through four- and eight-celled 
head of trichome, x 342 ; L J. Portions of staminal 
filaments showing elongation of epidermal cells to 
form unicellular hairs, x 342 ; K. Longitudinal sec¬ 
tion of stamen (diagrammatic) to show the distribu¬ 
tion of trichomes on the filament, x 342 ; L. Por¬ 
tion of filament to show details of the basal part 
of the trichomes, X 342 ; M. Mature hair showing 
a terminally situated nucleus, x 142. {ep, 
epidermis; ft, foot cell; he, head cell; sc, stalk 
cells ; sh, staminal hair ; vascular strand.) 


functions as the foe: ^ B-F i, The derivatives 

of the temiinai lead '.e the forinalion of a file 
of two (Fig. iC'K three ;Fig. 1 Dj and four cells 
(Fig. 1 Ej. Further divisions in the apical cell of 
the file, however, are vertical and result in the 
formafon of head i Fig. 1 F-H L In its final struc¬ 
ture the miiiticeliular trichome can be divided into 
three regions: iai Foot, ib} Stalk, made up of 
3 or 4 septate, highly vacuolated cells, with meagre 
cytoplasm and (c) Head, comprising 4 to 8 cells 
with dense cytoplasm and prominent nuclei. Tri¬ 
chomes of this type occur abundantly on bracts 
and sepals, are absent from the petals and sporadi¬ 
cally occur on the pistil. 

Trichomes on Stamens. —The trichomes on the 
basal part of the filament are long, unicellular and 
iion-septate. An epidermal cell destined to develop 
as a trichome elongates to form a long, unicellular 
siructure (Fig. 1 I-M). The nucleus, which is 
initially situated at the base (Fig. 1 J), migrates 
towards the tip as the hair matures (Fig. 1 M). 

Studies on the ontogeny, structure and distribu¬ 
tion of the epidermal appendages of the floral parts 
of Verbasciim thapsus (unpublished observations) 
show that they are characterised by the presence 
cf highly branched trichomes on the bracts and 
sepals. The pistil is also heavily cloithed with 
numerous branched hairs. Celsia coromandehana 
differs from Verbasciim thapsus in having uni- 
seriate trichomes on bracts and sepals and very 
few trichomes on the pistil. The present study 
indicates that C. coromandeliana is not pro parte 
V. thapsus and supports their status as independent 
taxa. 

It gives me great pleasure to express my gratitude 
to Dr. M. R. Vijayaraghavan for encouragement' 
and suggestions. 

Department of Botany, Trip AT Kapoor. 

University of Delhi, 

Delhi 110007 (India), June 19, 1974. 
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SHORT SCIENTIFIC NOTES 


Phytochemical Studies on Cassia Species of Indian in the leaves and seeds of wild C. angustifolia have 

Arid Zone been reported to be 3-0 to 5*0 and 2*4 to 3*0% 

Sennosides are the active principles of senna and respectively*' ', 
are well known for their medicinal importance^--*. Grateful thanks of the authers are due to ICAR, 
Althoush sennoside percentage of Tinnevelly senna New Delhi, for the scheme sanctioned to one of 

(C. angustifoiia) and Alexandrian senna (C. acuti- us (DDCj, which made this study possible. They 

joila) has been estimated earliar, so far no such are also thankful to Professors H. C. Arya and 

work has been done on Cassia species growing in R. C. Kapoor for the facilities provided and to 

Indian arid zonet--. During the present investiga- Dr, D. N. Sen, Reader in Botany, for guidance and 

tion an attempt has been made to estimate the critically reading the manuscript. 


Table I 

Percentage of sennoside contents in the leaf samples of Cassia species 


Plant species 

Time of collection, 
stage and place 

Ratio £ 515 / 
E 440 

Total 

sennoside 

% 

Rhein carboxylic 
derivatives 

Ratio Rhein 

E515/E440 % 

C. angustifolia 

Three months old, flowering, 
botanical garden, Jodhpur 
University 

i*41 

4*23 

1*<0 

3.54 

C- fistula 

Three, flowering April 1974, 
botanical garden, Jodhpur 
University 

1*26 

1*80 

1*33 

1*23 

C. javanica 

Tree, flowering April 1974, 
Mandore garden, Jodhpur 

*65 

0 * 2 C 



C. siamea 

do. 

0*30 

0*07 

0*75 

0*05 

C. tora 

Two months old, vegetative, 
botanical garden, Jodhpur 
University 

0-60 

0*14 

0*70 

0*11 

C. sophera 

do. 

1*25 

0-07 

0*75 

005 

C. auriculata 

Shrub, fruiting, December 
1973 Somesar (Pali District, 
Rajasthan) 

0*38 

0*15 

0*33 

0*77 


sennoside contents in the leaves of various Cassia La.boratories of Plant Ecology D. R. Lohar. 
species from Western Rajasthan. and Chemistry, D. D. Chawan. 

For this study, the leaves samples were first air University of Jodhpur, S. P. Garg. 

dried at room temperature. All the measurements Jodhpur 342001, India, July 17, 1974. 
were recorded on Spectronic-20 spectrophotometer, - 


and sennoside estimation was done as reported in 

B. P.C. (British Pharmacopia)-Besides the total 
sennosides content in Cassia leaves the rhein carbo¬ 
xylic derivatives, equivalent to sennoside B, have 
also been estimated. The experimental observa¬ 
tions for plant materials (leaves) and their sennoside 
contents has been presented in Table I. 

It appeared from the present studies that 

C. angustifolia contained highest sennoside contents 
followed by C. fistula. It was interesting to note 
that besides sennosides, the percentage of rhein was 
also maximum in C. angustifolia when compared 
with other Cassia species. The sennoside contents 


1. Gupta, R., CuiT. Sci., 1974, 43, 89. 
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lytical Chemistry, The Analyst, 1965, 90, 
582. 
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6 . Stoll, A., Becker, B. and Kussmaul, W., Helv. 

Chim. Acta, 1949, 32, 1892. 

7. Pendse, G. S., Dange, P. S. and Surange, S. R., 

Proceedings of First Workshop. All India 
Coordinated Improvement Project on 
Medicinal and Aromatic Plants, 1973, p. 67. 
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Fruit Rot of Trichosanthes dmca L. Caused by Pythium 
cucurbitacearum Takimoto is West Bengal 
Plants belonging to the family Cucurbitaceae are 
susceptible to a few Pytiiium spp. Commonest 
infections are those caused by P. aphanidermatiim 
(Ed.) Fitzh Takimoto (194]) from Japan first 
reported P. ciicnrhiiaceanim sp. nov. on a few 
curcurbitaceous plants. Samples of rotten fruits of 
Trichosanthes dioica collected from fields of Nadia 
District. West Bengal, has yielded P. cuciirbiia- 
cearum Tak. 

Infections generally start from the stylar end and 
characteristically cause e.xtensive soft rotting with 
fine mycelial growth on the surface at later stages. 
Diagnostic characters of the species as noted on 
host are as follows : 

Hyphae broad, 4-6 m in breadth ; zoosporangia 
papillate, terminal, on short sporangiophores. mostly 
spherical, varying to ovoid, thin-walled with 
granular protoplast, measuring 22-35.X 20-30 p ; 
oogonia, on iong slender hyphae, are spherical 
containing mostly central, rarely peripheral oosphere, 
measuring respectively, 20-25 m and 12-16 ju in dia¬ 
meter. Antheridia (lobes) nearly spherical to 
clavate. making basal contact with oogonial lobe 
at the point of its origin, may be rarely bilobed, 
measuring 8-10 m in diameter. Copulation amphi- 
gynous, antheridial nucleus passing apparently 
through a pore at contact. Oospores spherical, 
thick-walled, uniform, measuring 15-18 

The species P. cucurbitacearum Tak. is a new' 
record for India and Trichosanthes dioica is an 
addition to the list of its hosts. Material is 
preserved in the Herbarium, Department of Plant 
Pathology, Kalyani Universit)^ 

Dept, of Plant Pathology. S. Ch.\udhuri. 

University of Kalyani, 

West Bengal, July 29, 1974. 

1. Butler. E. J. and Bisby, G. R., The Fungi of 

India, revised by R. S. Vasudeva, ICAR, 
New' Delhi, 1960. p. 552; 

2. Takimoto, S., “On the Pythium causing damp¬ 

ing off of seedling and fruit rot of cucumber/’ 
Anm Phytopath. Soc. Japan, 1941, 11, S9. 


Morphogenesis in Seed Cultures of Spathoglottis 

Orchids produce millions of seeds per capsule, 
but only a few germinate and attain blooming. The 
orchid breeders generally follow vegetative propa¬ 
gation. For over 50 years successful attempts have 
been made to germinate orchid seeds on agar 
media' -. This communication describes the germi¬ 
nation of seeds, and morphogenesis of embryo in 
Spaihogloais pUcata in vitro. 

For the present investigation, the plants with 
violet fiow’ers were selected. The seeds were asepti- 


Curren* 
Science 

caiiv scooped from mature capsules, and were placed 
on a modified White's agar medium with Ipl 
sucrose I BM). and also on BM supplemented with 
casein hydrohsate (CHj. coconut milk (CM), 
2, 4-D, lAA, N.A.4, and kinetin. individually and in 
diiTerenr combinations. Each Cuhore received about 
40 seeds, and cultures were maintained under 
controlled conditions of light (8-10 ft candles), 
temperature ':25'Cit:2) and humidiiv (about 
bOFc). 

The seeds at culture contained an un¬ 
differentiated embryo enclosed by a thin, trans¬ 
parent seed coat. ‘ In the majority of the cultures, 
they swelled within 2—3 weeks. On BM about 4^ 
seeds germinated. On the contrary, a significant 
response was noted on BM ~ CM c lO'i';) and 
BM -f CH (1000 ppm) with 60T and 80T^ germi¬ 
nation. respectively, and satisfactory growth of 
seedlings. But, on BM -r- CM » IOC' ) — CH (1000 
ppm) 4- lAA ( 1 ppm) kinetin s I ppm) and BM 4- 
CH (1000 ppm) -4 lAA ( 1 ppm) — 2, 4-D (ppm) 
only 25Ct and 20fr. respectively, produced seedlings. 
During germination, the swollen embryo emerged 
from the seed coat as a creamy-white, or greenish, 
spherule which later developed into a Top’-shaped 
prctocorm with numerous unicellular rhizoids. 
Within 6-7 weeks of culture, from the protocorm 
differentiated a shoot apex which developed into a 
shoot w’ith 2 or 4 leaves: and 2 or 3 roots in 
another 2 wrecks. By about the 13th week we 
obtained a fully-differentiated plant with 6-8 leaves 
and 4-6 roots. 

In addition, the seeds also exhibited several 
interesting features like callusing, abnormal seedlings 
with thick, negatively-geotropic roots, and differentia¬ 
tion of adventitious buds on protocorms. The buds 
further developed into multiple shoots. The callus 
w^as subculturable. and rapid growth occurred on 
BM -f- 2,4-D (0*5 and 1 ppm)-/ N.A.A (0*5 to 2 ppm). 
When subcultured on BM. 8^c cultures differentiated 
roots, whereas on BM CH (1000 ppm) 90% 

cultures developed vigorously growing roots. 

The hypocotyl segments showed a high degree 
for differentiation of roots and shoots resulting in 
plantlets. The latter were transferred to pots 
containing vermiculite and, subsequently, soil. In 
the green house the plantlets developed several new^ 
leaves and reached a height of 15-20 cm in about 
4 weeks. 

Department of Botany, M. S. Chen.naveeraiah. 

Karnatak University, Sarojini J. Patil. 

Dharwar 580003, Karnataka, 

July 17, 1974. 
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Occorreoce of Giant Potholes In the Deccan Trap 

Lava Flows 

Formation of potholes though quite characteristic 
of the sedimentary rock formations, particularly 
those of the limestone formations in many parts 
of the ccuntrv', they are not so common in the 
Deccan Trap lava flows. The Kukari river, a 
tributary to Ghod river in Bhima basin, has given 
rise to some excellent potholes near village Nighoj 
(Toposheet No. 47 J/5, Quadrant 1 A, 18° 56' : 
74° 16' R.L. 588 metres above m.s.L). The river 
has a perennial flow at this place but the stream 
has water falls (45 m deep) at the location of the 
potholes. The potholes exist only locally for about 
half a kilometer in the direction of the stream, 
with cascade flow due to ungraded slope of the 
stream bed. The diameter of the giant potholes 
vary from 1 meter to 3 meters, the depth being 
about 80 meters. In the advanced stages, the 
potholes are interconnected along the side walls. 

The bedrock of the lava flow is quite hard and 
compact nevertheless the stream has chiselled out 
the huge bowels. The following sequence of the 
lava flow's could be demarcated : 

I. Top-flow' : Greyish, hard and compact, w^ell 
jointed, highly siliceous, porphyritic basalt. Nodules 
of cryptocrystalline silica are abundant. Thin veins 
of brecciated basalt about 10 cm in width criss¬ 
cross this flow. 

II- Second-flow : Greyish black, poorly jointed 
hard and compact fine grained basalt. 

The agate-rich surface lava flow with pentagonal 
joints shows circular rings of iron bands inside the 
pentagons suggesting the potential nuclei of future 
potholes. 

Deputy Director, R. N. Rakshit. 

Groundwater Surveys and 

Development Agency, 

Government of Maharashtra, 

Pune-9, August 1, 1974. 
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X-RAY INTENSITY STATISTICS OF APPROXIMATELY CENTROSYMMETRIC STRUCTURES^ 
R. SRINIVASAN and P. SWAMINATHAN 

Cvnire oj Advanced Sliidy in Physics, University of Madras. Giiindy Campus, Madras-600025, India 


Abstract 

The joint probability distribution of X-ray structure factors of a non-centrosymmetric 
structure (true structure; and that of a centrosymmetric structure (assumed model) from which 
it deviates slightly, are given. These are charaaerised by a parameter D - < cos 2 -rr Ji. /a ty > 
where A rj are'the deviations of the N atoms from the centrosymmetric arrangement. Ihe 
limiting forms of the distribution for D = 0, and D := 1 are respectively rhe acentric and centric 
distributions of Wilson. Intermediate values of D characterise different degrees of centrosym- 
metry of the structure. The parallelism of the results to ^another approximately centrosym¬ 
metric’ situation (Srinivasan, hidian J. Pure Appi. Phys.^ 1965, 3, 187), is pointed out. 


1. Introduction 

I N a series of papers from this laboratory (Rama- 
chandran et aL. 1963 ; Srinivasan et al, 1963 a, b ; 
1964 ; Srinivasan and Ramachandran, 1965 a, b ; 
1966 ; Srinivasan and Chandrasekharan, 1966 ; 
Parthasarathy and Srinivasan, 1967) the statistical 
distribution of a pair of structure factors have been 
considered. The results obtained therein have been 
shown to be applicable to different stages of 
crystal structure refinement as well as for testing 
of isomorphism between a pair of cr>^stals. The 
probability distributions established were for a pair 
of structure factors, and F/ where corres¬ 
ponds to the true structure containing iV atoms 
and Fp^ to the assumed model containing a part 
(P atoms) of the structure whose coordinates 
differ from the true by A Tpj broadly, two 

cases have been considered so far namely (a) when 
both Fpj and Fp^ are non-centrosymmetric (case I) 
and (b) when both and Fp^ are centrosymmetric 
(case 11). The various results that have been 
deduced are thus applicable to a crystal structure 
which is known to be either non-centrosymmetric 
or centrosymmetric as the case may be. 

The possibility that Fp‘' could correspond to a 
centrosymmetric model while is non-centrosym¬ 
metric (we shall refer to this as case III) and vice 
versa (case IV) was not considered earlier since 
it was thought that this might not have immediate 
practical application. It has however been realised 
now that these cases are also of interest since they 
could lead to distributions for pseiidosymmetric 
structures.'!' Consider for simplicity the case P = N. 


Contribution No. 393 from the Centre of 
Advanced Study in Physics, University of Madras, 
Madras-600025, India. 

Following Srinivasan (1965n) we use this term 
pseudosymmetry in a very general sense to denote 
the presence of any non-crystallographic symmetry 
property associated w-ith the ‘‘asymmetric part” or 
“crystallographic unit” so as to invalidate the basic 
Wilson conditions. 


It is possible to imagine a structure which is in 
reality non-centrosymmetric while the assumed 
model is centrosymmetric. Following the basic 
problem posed for cases 1 and II, we postulate that 
the N atoms of the true structure are related to 
the A' atoms of the assumed model through the 
given set of errors Since the assumed 

model is centrosymmetric for the present case, this 
would mean that the true model could better be 
described as “approximately centrosymmetric”. 
Thus one would expect that as A tend to zero 
the distribution would tend to be a centric one 
while when A tend to be large the distribution 
would tend to the acentric one. For intermediate 
values of A distribution can be taken to 

represent different degrees of centrosymmetry of a 
non-centrosymmetric structure. 

It would appear that the statistics of such a 
situation was first considered by Luzzati (1953) 
who applied his earlier analysis (1952) to the 
above problem and worked out theoretically the 
values to be expected for a type of discrepancy 
index involving and which would enable 
one to use the results to deduce 
practical case. His treatment of the problem is 
brief and is restricted to the statement of a few 
results. Recently this aspect of the problem has 
been considered in this laboratory in detail follow¬ 
ing the type of analysis done for cases I and II. 
The purpose of this paper is to outline briefly some 
of the main steps involved in deducing the distri¬ 
butions and the possible application of these to 
develop other statistical criteria. Most of these 
could be deduced following the same procedures 
as for cases I and II and in conjunction with 
Luzzati’s treatment (1953). 

It may be mentioned that the problem of this 
type of degree of centrosymmetry of a non-centro¬ 
symmetric structure was also recently considei'ed in 
this laboratory (Srinivasan and Vijayalakshmi, 
1912 a, b\ Srinivasan et aL, 1974; Srinivasan, 
Swaminathan and Chacko, 1972) and the present 
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random and independent displacemenis 
—coordinates of a perfectly cenirosym- 
metric assumed model- It is assumed that the 
shifts Arvi atoms / and j' v.'hich 

are related by centrosymmetry are random and 
independent where n — \ 2. We denote by jF.v 
and F:/ the structure factors of the true and 
assumed structures. Ii is also assumed that both 
the true and assumed structures satisfy the ideal 
Wilson conditions, namely, they contain large 
number of similar atoms randomly distributed in. 
the unit cell. 

The establishment of conditional distribution 
P(F-^; F:PI follows closely the steps given earlier 
U'.tf.. st-e Appendix 1 of Srinivasan and Chandra- 
sekharan, 19661 and is not detailed here.? The 
conditional d'siribution FiF,.,, F-T takes the form 

1 
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and a is the angle between Fv and F-^ The joint 
distribution F(,Fv|, a ; F-y) for a given F_«F is 
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So also, the actual distribution of phases, a can be 
deduced from (3) by substituting for P(y,/’j 
corresponding to centric distribution and integrating 
over y^ and Vj/. The expression is not given here. 

3. Discussion of the Results 
The above results form the basis for working 
out a number of statistical results of interest. For 
instance the availability of the joint distributions 
Pi.Vj^., enables us to stud\- distributions of 

variables such as the difference y^ ~ — Vjv^) 

(and also product, quotient, etc.). These will be 
considered in detail in a later paper. However, 
we shall deduce here one interesting result concern¬ 
ing the distribution F('y^) alone. Thus integra¬ 
tion over y^y in f6j leads to the marginal distri¬ 
bution P{yr^) to be 

.^FN _ r.. >,1 rM.i , rP"3’v“1 


FCV-Vj 


a) 

in terms of normalised vari- 
= F;; ’ <r;,- W C ha VC 


\ 1 - 


• exp - byy;(l " D^)] h 


(3) 


(4) 


( 8 ) 

This may be compared with the probability 
distribution of the normalised amplitude for another 
situation of ‘'an approximately centrosymmetric 
structure’’ considered earlier in the literature 
(Srinivasan, 1965 a, b). This deals with the case 
of a non-centrosymmetric structure (space 
group FI) containing a centrosymmetric and a non- 
centrosymmetric group. The distribution for such 
a case turns out to be§ 

2yN 


F(}\\) = 


. t The number of atoms in ihe model and true 
structure are denoted here by ,V while in the paper 
cited {Srinivasan and C'handrasekharan, 1966} it was 
denoted by F. AKu ihe only other difference is 
that Fnow corresponds to a cent rosy mm rtnr. 
model. 


\ I 


■ exp — [yAr’-/(l 


(9) 


2 Although Srinivasan (1965^/) gave for this 
case F (va-) as an integral his expression can be 
reduced using standard integral tables (Gradshteyn 
et alt 1965) to the above form. 
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where c'|- stands for the ratio of the mean square 
amplitudes corresponding to the centric group to 
that of the entme structure. A comparison of ( 8 ) 
with (9j shows that the final distributions are 
identical in form e.xcept for the appearance of D in 
(8j in place of in (9). The parallel roles of 
and D arc now obvious. Thus the two limits 
D — 0 (or ( 7 ^= 0 ) and D= I for crj = l) 
correspond to acentric and centric distributions. 
Intermediate values of D for correspond to 
different degrees of centrosymmetry. Thus D 
(or may be taken as a quantitative measure 
of the degree of centrosymmetry of the structure. 
In fact it may be pointed out that Srinivasan et al. 
(1972) suggested earlier the use of D for this 
purpose and the present results only supply a sound 
theoretical justification for the same. The curves 
of P(y.^:) given as a function of in the earlier 
paper (Srinivasan, 1965 n,h) are applicable here. 

It may be mentioned that D can be estimated 
in practice by working out some of the statistical 
parameters connected with y^. For instance, the 
moments or variance of can be worked out which 
turn out to be functions of D. However, these may 
not be very sensitive especially when are small. 

It seems preferable to turn to other statistical para¬ 
meters involving quantities y^ and y^^^ such as say 
the difference y^^r=y,^—y^^ Since it measures the 
deviation of y^ from that of the assumed model, 
this and other related parameters such as relia¬ 
bility indices based on it may be expected to be 
more sensitive. 

We may also mention here that since y^ and 
now involve non-centrosymmetric and centrosym- 
metric combination, distributions connected with 
pair such as say the quotients yjv need 


not show symmetry properties such as were asso¬ 
ciated with these variables for cases ! and II. 
These aspects as well as statistics for case IV are 
under detailed investigation and will be reported 
later. 
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UPTAKE AND METABOLISM OF ^^C-LABELLED GLUCOSE IN SARGASSUM lUCJFOLWM 

C. A. GOWDA 

Department of Botany, Rural College, Kanakapura, Bangalore District 

Abstract 

Sargassum iliciiolium, a common marine brown alga, shows the ability to take up 
glucose and metabolise it. Metabolism is greater in light than in darkness. The main products 
of metabolism are sugar phosphates, glutamate, aspartate and alanine and to some extent citrate, 
fucose, mannose, fucoidin, laminarin and alginate. Alginic acid biosynthesis starts later and 
is not possibly from mannitol. The alga probably belongs to a group of C 4 . plants of aspartate 


MARINE algae are well known for synthesising 
a wide range of complex organic compounds. 
In order to study metabolic pathways of these 
organic compounds, several attemptsi“3 have been 
made to feed marine algae with labelled compounds 
which are suspected to be the precursorSc In the 


light of these observations, it was thought that an 
experiment of feeding uniformly labelled glucose- 
to Sargassum ilicifolium could be designed. 
Materials and Methods 
S. tJicifolmm was collected at low tides from 
sea-shores of Ratnagiri and placed in sea water* 
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Table I 

iJis'rihiidofi oj :oud i‘cidi(}{iv"viiy in Viif:Oi4.s conipouruis u/iirtcci cij.cr suppiy.ii;^ liHitomily inhcUcd 

‘ -C-piiicose 


(The activiiv represents c.p.m. in 4 e of fresh tissue Acv.vity in glucose spoi is no* considered 

even though counted ) 


Name of compound 

30 

Minutes 


Hours 

6 Hours 





Dark 

Light 


Light 

Dark 

Light 

Dark 

Sugar phosphates 

2950 

2100 

4700 

3550 

5350 

4150 

Aspartate 

2500 

1800 

4000 

3"00 

4700 

3900 

Glutamate 

7350 

6350 

5900 

5150 

6400 

5150 

Glutamine 

1843 

1254 

2630 

2718 

3058 

3128 

Alanine 

550 

400 

3300 

3400 

3250 

4100 

Fucose 

650 

325 

872 

764 

976 

816 

Mannose 

450 

350 

750 

700 

825 

800 

Citrate 

1700 

1850 

2900 

2400 

3650 

3100 

Fucoidin — Laminarian* 

250 

325 

450 

462 

750 

673 

Alginic acid* 

— 

— 

—, 

— 

460 

.■^90 

Other compounds* 

— 

— 

— 

— 

265 

262 

Other insoluble fractions* 

— 

— 



24S 

194 


* Ethanol insoluble fractions. 

— Activity not recorded. 

The plants were washed first in filtered sea water 
and then in synthetic sea water-^. The experiments 
of 30 minutes. 2 hours and 6 hours were carried 
out in two sets either in light or in darkness. The 
samples weighing 4 g were cut into small squares. 
The algal materia! was taken in an Erlenmeyer 
flask and floated in 60 ml of 0-025 M glucose solu¬ 
tion < pH 8-0) prepared in sy nthetic sea w’aten 
The reaction was initiated by adding 0*02 me of 
glucose-U-J-iC (specific activity 280mc mM). 
Experiments under light were performed by supply¬ 
ing illumination of about 4000 ftc near the algal 
material. Temperature was maintained between 
15" C and 20" C. The flask was continuously 
shaken. The reaction was terminated by the addi¬ 
tion of boiling 80T ethanol. 

The material was homogenised and the extract 
filtered. The residual solids were analysed accord¬ 
ing to the method described by Bidwell-’. The 
radioactivity of individual insoluble fractions was 
determined. 

The combined filtrate was evaporated under 
reduced pressure to 5 ml and electrolytically desalted. 
The e.xtract was analysed for ethanol soluble frac¬ 
tions by two-dimensional paper chromatography 
employing phenol : water (80 : 20 v v) and 

butanol : acetic acid : water (80 : 22 : 50 v v.-v) 
as solvents. The radioactive compounds w-ere 
detected b\' exposing the chromatograms lo X-ray 
films. The activity incorporated in individual 
compounds was counted with a transistorised pro¬ 
portional counting sysiem and confirmed wiilt a 
liquid scintillation system*. 


Results a.nd Discussion 

Table I represents soluble as well as insoluble 
fractions and their radioactivity as counts per minute 
in 4 g of fresh tissue. A close scrutiny of auto¬ 
radiograms revealed that glucose was gradually 
utilized. The utilization of glucose was more 
in light than in darkness. As a result of the 
utilization of glucose, sugar phosphates, amino 
acids and organic acids could be detected in the 
soluble fraction. In the soluble fraction, besides 
glucose, two spots in the sugar area had also^ 
shown incorporation of radioactivity. In the 

soluble fraction, incorporation was slow and alginic 
acid had little incorporation and that too only after 
6 hours, while fuccidin and laminarian incorporated 
from 30 minutes onwards. The results can be 
favourably compared with those of Lin and Hassid^. 

The results are on similar lines and indicate that 
in S. ilicifoUiim sugar phosphates are formed by 
glucose utilization. This will obviously require 
phosphorylation and it appears enzymes similar to 
those present in F. gardneri may also be operating 
in 5. dicifolium. No label could be detected in 
mannitol, w^hich possibly indicates that glucose is 
not the precursor of this important sugar alcohol 
in the brown alga. This observ^ation is similar to 
that of Lin and Hassid-^. 

The incorporation of radioactivity into glutamate, 
aspartate and alanine clearly indicates that these 
W'ere the major amino acids formed. This is similar 
to the result obtained by Bidwell and Ghosh-, 
From the recent unpublished work on photosyn¬ 
thesis Qt Sar^mum* a good amount of radioactiyit:^ 
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was !Ocaied in these amino compounds. Bidvveli 
and coworkers'* found out that in wheat leaves, 
when radioactive glucose was supplied, alanine 
became much more radioactive in light than in. 
darkness. This was attributed to blockage of the 
carbohydrate respiration. It was possible for them 
to reverse blockage by the application of amino 
acids intrusion- The obser\^ation of more radio¬ 
activity in darkness is similar to that of Bidwell 
ei alJK However, whether it is respiration blockade 
cannot be ascertained with the present data. 

Bidwell and Ghosh- have found that uniformly 
labelled glucose is utilized by F. vesiculosus. 
The\ have indicated several pathways of glucose 
utilization involving carboxylation and decarboxy¬ 
lation reaction. They notice that organic acids are 
better substrates for alginic acid than glucose. 
These authors also did not record any activity in 
mannitol but recorded it in fucose. From Table I, 
it is clear that activity in fucose fraction is higher 
at 6 hours than at half an hour. It is of interest 
to record the highest activity in citrate as noted 
by Bidwell and Ghosh-. However no explanation 
for this can be given with the present data. From 
Table T it is also clear that alginic acid synthesis 
starts much later. This observation indicates that in 
Sargassum alginic acid biosynthesis starts later and 


it is possibly from sugar phosphates as proposed 
by Lin and Hassid-^. 

In the present investigation, it is of interest to 
record an appreciably high label in asparlate and 
no label in malate. This, in the light of recent 
work of Karekar and Joshi'^, indicates that 

S. ilicifoliiim belongs to a group of plants of 
aspartate formers and possibly aspartate is a key 
compound from which many other metabolic- 
products are formed. 
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PRELIMINARY OBSERVATIONS ON THE USE OF MARINE CATFISH PITUITARY GLANDS FOR 
INDUCED SPAWNING OF THE INDIAN MAJOR CARPS 

T. J. VARGHESE, G, P. SATYANARAYANA RAO, K. V. DEVARAJ AND 
B. CHANDRASEKHAR'^' 

College of Fisheries, University of Agricultural Sciences, Mangalore 


Abstract 

Major carps are not available in adequate numbers, especially along the coastal regions 
or the country, for collearan of pituitary glands for large scale induced spawning of these 
pecies. ^ Therefore, ^tempts were made to utilise the pituitat)’^ of marine catfish, which are 
mnded in good numbers along the coastal areas, for induced spawning of the major c^lros. 

species of the major carps, namely, Labeo rohita and Cirrhina mrtgala, were successfuliv 
spawmed during July, 1973 by administering intramuscular injections of pituitary extract of 
two species of marine catfish, Fachysurus thalassinus and T. jella. Sixtyfour per cent of the 
trwted carps spawned succ^sfully when injeaed with 30 mg and 20 mg of marine catfish 
pituitary per kg body weight of female and male fish respeaively. 


Introduction 

‘fpHE Indian major carps were successfully induced 
to breed by the administration of fish pituitary 
hormones in 1957 (Chaudhuri and Alikunhi, 1957 ; 
Alikunhi et^ al. 1960; Chaudhuri, 1960). Since 
then, the induced breeding technique has been 
vastly improved and its use as a dependable 
method of pure fish seed production has spread 

Of Fisherj??. District Bijapur, 


widely to all States of India. However, the quantity 
of fish seed produced in the country through this 
method in 1964-65 was only 1*57% of the total 
annual production (Anon., 1966). One of the 
reasons for this low percentage of fish seed produced 
through hypophysation technique is the shortage of 
carp pituitary glands, especially along the coastal 
areas. With a view to overcome this limitation, 
studies on the use of marine catfish pituitary glands 
for induced breeding of freshwater fishes were 
initiated at the College of Fisheriosi Mangalore, iti^ 
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1972, when a freshwater caiilsh, Ciarias buirachiis. 
was spawned successfully by injection of pituitary 
extracts from a marine catfish, Tachysunis sp. 
(Devaraj et aL, 1972). Experiments were conducted 
to induce breeding in the major carps. CinJilnu 
mr'igala and Laheo .roiiila, with injections of 
pituitary-' extracts from two species of marine catfish 
during July, 1973 and the results thereof are 
reported in this communication. 

Materials and Methods 

The pituitary glands used for the experiments 
were collected from the marine catfish, Tachysiirus 
ihalassimis and T. jeUa caught off the South Kanara 
Coast. The glands were collected during the period 
30-1-1973 to 2-2-1973, from specimens ranging 
in w'eight from 1*0 kg to 9-75 kg. About 97 
of the donor catfish w-ere in the I or II stages of 
sexual maturity. The glands were preserv'ed in 
absolute alcohol and stored in a refrigerator. 

The induced breeding experiments w'ere conducted 
in the fish farm of the Tungabhadra Board 
(Karnataka State) during July 1973. The major 
carp brood fish used for the experiments were all 
farm-reared and belonged to the age groups of II 
to IV. The methods follow'ed for the preparation 
of pituitary extract and administration of hormone 
were the same as usually practised for the breed¬ 
ing of major carps. 

The water temperature during the experimental 
period ranged from 25-3° C to 27*7^ C, The 
weather was mostly cloudy, with one or two 
showers during most of the days. 

Results 

The results of the induced spawning experiments 
are presented in Table I. Seven females and 
eleven males of mrigal were treated with pituitary 
extract of the marine catfish. In all cases, except 
in one set, the female and male fish received a total 
of 30 mg/kg and 20 mg/kg body weight of pituitary' 
glands respectivelyx In experiment No, 4. one set 
of mrigal was injected at a lower dose of 20 mg/kg 
and 15 mg/kg pituitary for the female and male 
fish respectively. Of the six mrigal which received 
the higher dose of pituitary', five spawned success¬ 
fully, yielding over 20 lakhs of eggs with normal 
rates of fertilisation. The mrigal treated at a dose 
of 20 mg/kg did not spawn. During these experi¬ 
ments, it was seen, that pituitary' extract prepared 
and kept in a refrigerator for 24 hours could also 
be successfully used. Along with the fish injected 
with the marine catfish pituitary', six females and 
eleven males of mrigal were also treated with carp 
pituitary extract in order to compare the results. 
Of these, four spawned successfully yielding a total 
9f 16,28,000 e(sgs,. 
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rroni 1 aole 1 ir is seen ina: all roha females and 
males, except one sei in experiment No. 7, received’ 
30 mg kg and 20 mg. kg body weight of catfish 
pituitary respectively. One set of rolm, in experi¬ 
ment No. 7, was injected at a low-er dose of 
20 mg/kg and 15 mm/kg body weight of pituitary 
for female and male fish respectively. Of the five 
rohii treated at the higher dose, two spawned suc¬ 
cessfully yielding 7,54,600 eggs, while that 
injected with the lower dose did not spawn. Along 
wdth this, four rolm administered carp pituitary 
hormones also spawned. 

Discussion 

The present experiments clearly demonstrate that 
it is possible to use the pituitary of the marine 
catfish T. tliaiassinus and T. jeila, for induced 
spawning of the Indian major carps. From Table I, 
it is clear that seven out of eleven females treated 
w'ith the marine catfish pituitary extract at a dose 
of 30 mg/kg spawned. Two female fish, one rohu 
and one mrigal, injected at a lower dose of 
20 mg.'kg of pituitary, did not spaw-n. Among the 
ten control fish treated with carp pituitary, eight 
spawned, accounting for 80 of positive results. 

Normally doses of 6 to 10 mg/kg for female 
and 4 to 6 mg/kg body weight for male fish are 
used for induced spawning of the Indian major 
carps, when pituitary extracts from mature carps 
are injected. The dosage of pituitary required to 
spawn major carps when the donor carps are 
immature is not known. During the present experi¬ 
ments it was not possible to work out the minimum- 
threshold dose of pituitary of the marine catfish 
required for spawning of major carps. A higher 
dose of pituitary of the marine catfish w'as used 
deliberately in view' of the immature condition of 
the donor fish and the phyiogenic and habitat dif¬ 
ferences between the donor and recipient species. 
Though it is reported that there is no great phyio¬ 
genic specificity between the pituitary hormones of 
different species of fishes (Pickford and Atz, 1957), 
some of the heteroplastic injections have failed to- 
yield positive results. For instance, Clemens and 
Sneed (1962) have reported that extremely high 
doses of carpsucker (Carpiodes carpio) pituitaries: 
were required to ovulate female goldfish. The 
Indian major carps could not be spawned by 
pituitaries of grey mullets (Mugil cephalus and 
Liza troschelli) and Tilapia mossambica (Anon., 
1970). In view of the fact that the donor catfish 
in our experiments were mostly immature, it 
should be possible to spawn the major carps with 
a much lower dose by employing pituitaries of 
mature marine catfish. 

On an average, the catfish, mainly represented 
by various species of Tachysurus, accounts for 
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Observations on the Use of Aiarwe Catfish Fitiiitary Glands 

Table I 


Dosage and response of brood fish injected with the marine catfish or carp pituitary glands 


Injected with marine catfish pituitary Injected with carp pituitary (controls) 

Expt. Species-- 

No. Wt. of Dosage Response Wt. of Dosage Response 

brood fish (mg/kg) (Remarks) brood fish (mg/kg) (Remarks) 
(kg) (kg) 


1 . Mrigal 

F 2-00 
M 1*00) 
M 0-70| 

2. Mrigal 

F l-SQ-) 
F 1-OOV 
F 0-50j 


M 0-75') 
M 0-50 ( 
M 0-50? 
M 0-50j 

3. ^Mrigal 

F 3-00 

M 2*50) 
M 2*00/ 

4. Mrigal 

F 4-00 

F 4-00 

M 2-00 

M 2-00) 
M FOOi 

5, Rohii 

F l-OO*) 

F 0-50 > 
F 0-50j 
M 0-50 i 
M0-50( 
M 0*50 f 
M 0-50j 

6 . Rohu 

F 4-00 

M 2-001 

M l-OOl 


30 

_L 

F 2 00 

20 


M 0-50'} 



M 0-50 
M 0-50J 


-1- 

F 3-00') 

30 

4- Smaller 9 got 

F 1-50 


— ‘ plugged ’ 

F 2-OOj 

M 2-50') 

20 


M 1*00( 
M 0-50? 
M 2 00j 

30 

-j_ 

F 3-00 

20 


M 2-50) 


M 2-00f 

30 

T* 

F 4-50 

20 

— 

M 1-00 ) 

15 

20 


M 1-00/ 


+ 

F 2 00 

30 

— One 9 got 

M 1-00“) 
M l-00> 


— ‘ plugged 

20 

Third one jumped 
out of the 
breeding hapa 

M 0-50j 

30 

-r 

F 4 00 

20 


M 2-00 ) 
M 1-50/ 


7. Rohu 


F 2-50 
F 4-00 
M 3-00 
M 2*50 I 
M 2-00/ 


30 

20 

15 

20 


F 5-00 I 
F 4-00 )• 
M 2-50-) 
M 2-50> 
M 2-50j 


4-5 + 

4-0 


+ 

6*0 —The Q which 
+ I did not spawn 
[got‘ plugged ’ 


7-5 ~ 

5-0 

5*5 + 

4- 0 

7-5 + 

5- 0 


7-5 + 

5-0 


7-5 


+ 


50 


F = Female; + = Positive response. 
M = Male; — = Negative response. 


about 5% of tha total marine fish landings of India. 
As the bulk of the catfish landed are used for 
sun-drying, for which the fish are split open, the 
fishermen may not object if the scalp is cut for 
the collection of pituitary glands. The cost of a 
major carp pituitary gland works out to about 50 
paise, while it is only 10 paise in the case of marine 
catfish gland- Moreover, the major carps are scarce 
along most of the coastal areas, In this context. 


the present finding should help not only in reducing 
the cost of fish breeding work, but also to solve 
the problem of shortage of carp pituitary at fish 
seed production centres. 
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RECENT TRENDS IN ELECTROCHEMICAL SCIENCE AND TECHNOLOGY 


rpHE Society for Advancement of Electrochemical 
Science and Technology (SAEST) is a profes¬ 
sional scientific body which was founded in 1965 at 
Karaikudi. It was started with a view to dissemi¬ 
nating knowledge on Electrochemical Science and 
Technology. It publishes two journals, one 
quarterly Journal titled Transactions of SAEST 
and the other monthly Currem Titles in Electro^ 
chemistry. In addition, the SAEST arranges joint 
symposia in collaboration with Electrochemical 
Industries, and these are held at the premises of 
the sponsoring, industries. It also organizes Techni- 
cai sessions every' year on topics of current interest 
in the field of electrochemical science. To mark 
the completion of 10 years of its useful service, 
the Society observed its Decennary Celebrations on 
26-27th November 1974 at Karaikudi. 

A technical session on ‘Recent Trends in Electro¬ 
chemical Science and Technology’ was got up for 
this occasion and it was primarily devoted to 
survey the status of Electrochemical Industries and 
their future prospects with particular reference to 
India. The recent developments in the field of 
Electrochemical Technology in India were also 
included in the scope of the session. The subjects 
covered were Chlor-alkali, Batteries, Electro-metal¬ 
lurgy, Electro-thermal products, electro-organic, and 
inorganic chemicals. Metal finishing, and Anti¬ 
corrosion products. The venue for this seminar 
was Central Electrochemical Research Institute, 
Karaikudi, w-here the headquarters of the SAEST 
is located. 

The symposium was organized under five sessions. 
In the first session on “Electro-organic and inorganic 
products”, articles on ‘Chloralkali Industry in India, 


Titanium Substrate Insoluble Anode for Chlor- 
alkali Cells’, -Inorganic Electrochemicals in India’ 
and -Electro-organic Products' were presented. The 
second session was devoted to 'Electrometallurgy’ 
papers covering Lead, Zinc, Copper and Nickel, 
The third session on Electrothermics and fused 
salts’ presented discussions on a number of electro¬ 
thermal products. During the fourth session, an 
account of the technology’, production and growth 
of the Indian battery industry w’as presented. During 
the last session, the present Status and Modern 
Trends in Phosphating, a prepainting stage in the 
treatment for metals were discussed. 

Three special lectures also formed part of the 
technical session. Prof. S. Ramaseshan gave a 
talk on ‘Electrochemical Machining’ describing the 
work currently carried out at the National Aero¬ 
nautical Laboratory, Bangalore. 

Prof. S. K. Rangarajan of National Aeronautical 
Laboratoiyx Bangalore, in his lecture on ‘Perspec¬ 
tives in Fundamental Investigations’ presented the 
basic approaches for evaluating typical problems of 
technological importance such as dendritic growth 
of zinc, optimization of cell design in electrochemi¬ 
cal reactors. Finally Prof, K. S. G. Doss, the 
Founder President and former Director of Central 
Electrochemical Research InstPiite lectured on the 
principles of metal corrosion. 

The session was attended by well over 230 dele¬ 
gates from all over the country including a number 
of representatives from industries and Governmental 
bodies and brought to focus the recent develop¬ 
ments, existing problems and future projections 
relating to electrochemical industries in India, 
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INTERNATIONAL SYMPOSIUM ON BIOLOGY AND MANAGEMENT OF MANGROVES 


A N International Symposium on the Biology and 
Management of Mangroves was held at East- 
West Centre, Honolulu, Hawaii (U.S.A.) from 
October 8 to 11, 1974. It attracted participants 
and observers from all over the world including 
UNESCO. There were 13 sessions which dealt 
v\ith general aspects of mangroves, geomorphology, 
biogeography, soils, chemical elements, micro¬ 
organisms, physiology, estuaries, communities', systems 
and synthesis. The management aspects were also 
covered. About 70 papers were read and discussed. 

An interesting feature of the Symposium was the 
formation of small working groups from among 
participants. The groups were assigned to list 
priorities in mangrove research and management. 
The recommendations of the various groups were 
gathered, processed and forwarded to the UNESCO- 
SCOR for further action. A proposal was mooted 
for an international society for the study of man¬ 
groves, and later, promotion of a journal to bring 
various mangrove-related publications under one 
roof. It is hoped that this proposal will be taken 
up seriously in due course. 

The Symposium concluded with passing a resolu¬ 
tion addressed to the Secretary-General, U.N.O. 


It emphasized the catholicity of world’s mangrove 
ecosystems as “valuable resources and .... govern¬ 
ments be urged to promote research to better 
appraise these ecosystems and .... exert special 
care when evaluating actions or proposals that 
could commit these resources”. 

We are indebted to Dr. A. G. Pawar, Vice- 
Chancellor, Shivaji University, Dr. S. P. Adi- 
narayana, Vice-Chancellor, Annamalai University 
and Dr. R. Natarajan, Director, Centre of Advanced 
Study in Marine Biology of Annamalai University, 
Porto Novo, for their keen support and encourage¬ 
ment ; and to the authorities of the respective Uni¬ 
versities for permission to their staff to participate 
as delegates in the Symposium. 
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Centre of Advanced K. Krishnamurthy. 

Study in Marine Biology, 

Marine Biological Station of 

Annamalai University, 

Porto Novo 608 502, Tamil Nadu, 

November 23, 1974. 


CURRENT SCIENCE 

Fortnightly Journal of Research 
Issued on the 5th and 20th of each month 
IMPORTANT NOTICE TO SUBSCRIBERS OF THE JOURNAL 

As you are aware CURRENT SCIENCE has been coming out regularly 
on the due dates as above with the kind co-operation of you all. 

On account of the sharp increase In the cost of quality paper used for the 
Journal, increase in rates of block making materials, increase in postal rates and 
the Increase in the establishment charges it has become impossible for the 
Association to issue the journal, unless the subscription rates are put up. 

The Working Committee of the Association has reluctantly decided at its 
last meeting, to enhance the subscription of CURRENT SCIENCE with effect 
from 1st January 1975 for institutions : 

India R$. 84/- Foreign Rs. 150-00 $20-00 or £ 8-0.0 

The subscription rates for individual subscribers however will remain the same as 
now. 

The continued co-operation of our subscribers is requested. 


BangaIore-6 
30th July 1974 


S. R. S. SASTRY 

Manager 

Current Science Association 


Ciirr. Sci.—4 






80 


f Currsnt 
L Science 


LETTERS TO THE EDITOR 


ANALYTICAL APPLICATIONS OF 5-ETHYL 
RESACETOPHENONE OXIME (5-ERAPO) 

Gravimetric Determination of Copper 

5-Ethyl resacetophenone oxime (5-ERAPO) has 
been found to be a suitable chelating agent for 
gravimetric determination of copper. The reagent 
reacts quantitatively with Cu(n) in the pH range 
3*5 to 9-0 giving an insoluble metal complex. 
The buff coloured copper complex can directly be 
weighed as after drying at 110® 

to 120° C, the error being less than ±0-39©. The 
reagent gives pale green precipitate with Ni(II) 
at pH 5-0, orange yellow precipitate with Co(n) 
at pH 6-5 and violet colour with Fe(ni) at pH 
2*5 to 4-5. The interference due to several ions 
such as Ca(II), Ba(II), Sr(II), Mg(II), Ni(II), 
Co(II), Zn(II), Al(III) has been avoided by working 
at controlled pH, and by using suitable masking 
agent. The accuracy in the above case is ±0-7%. 

The reagent^ was prepared as follows: 

4-Ethyi resorcinol (7*5 gm), obtained by the 
Clemmensen’s reduction of resacetophenone, was 
heated with fused zinc chloride (20 gm) in glacial 
acetic acid (30ml). The reaction mixture was 
boiled and then cooled to room temperature. This 
reaction mixture w^as cooled with ice after the 
addition of 100 ml of cold 509© HCl. The product 
5-ethyl resacetophenone (5-2 gm) was crystallised 
from hot benzene (M.P. 119° C), its oxime was 
prepared by the usual method and crystallised from 
hot water (M.P. 141° C). 

The copper bischelate Cu(CiqHj 203 N)o (Cu 
calculated 14-069^, found 13*929©) with the reagent 
precipitated at pH 3-5 is buff coloured and is 
insoluble in water, 409© ethanol, ether and dilute 
acetic acid; but it is soluble in chloroform and 
ethanol. 

Procedure for determination of Cu{ll). —An 
aliquot standard solution of Cu(n) containing 15 
to 63 mg metal was diluted to 200 ml and pH was 
adjusted using acetate buffer. The solution was 
warmed to 60° and 1-09^ ethanolic solution of 
the reagent was added with constant stirring till it 
was 10% excess over the calculated amount. The 
precipitate was digested at about 60° and allowed 
tp stand for about 30 min. It was filtered through 
a sintered glass crucible (G4), washed with 409^ 
ethanol to remove excess reagent, dried at 110° 
to 120° C to constant weight and finally weighed 
as CuCCioHioOgNIo. The gravimetric factor 


(copper/copper complex) is 0*1407. The results 
are given in Table I. 


T^le I 

Determination of copper 


Cu(II) mg 
(taken) 

Cu(II) mg 
(found) 

% 

(error) 

7-85 

7*80 

--0*64 

15*71 

15-68 

—0*19 

31*43 

31-50 

-f0*22 

47*14 

47-24 

-F0*2i 

62*86 

62-73 

—0*22 


Determination of copper in presence of other ions. 
—^The pH range at which the precipitation of NiCH) 
and Co(II) takes place is higher than that for the 
precipitation of Cu(II). It was therefore possible 
to determine Cu(II), (30 mg) at pH 3*5 in the 
presence of an equal amount of Ni (% error 0*2) 
and Co (9r error 0*7). Zndl), Mg(II), Ba(n), 
Ca(II), Sr(II) w’ere found to give no colour nor 
an insoluble chelate. Hence copper could be deter¬ 
mined in presence of these ions with a maximum 
error of 0*79©. Ferric (III) interferes during the 
precipitation of copper (II); however the determi¬ 
nation was carried out sequestering Fe(ni) by potas¬ 
sium citrate. 

Chemistry Department, N. D. N.\ik. 

S.V.R. College of Engineering, H. B. Naik." 
Surat 395001, July 22, 1974. C. M. Desai.** 


Present address: Chemistry Department, 

Gujarat College, Ahmedabad, 380006. 

Present address : P.T. Sarvajanik College of 
Science, Surat 395001. 

1. Mehta, P. R. and Shah, R. C., Journal! Univer¬ 
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REACTION ON BZS-FORMAMIDINE 
DISULPHIDE WITH INDOLE 

With a view to extending the reactiont of bis- 
formamidine disulphide dihydrobromide I, to 
reactive aromatic systems other than phenols, the- 
reaction of I with indole was investigated. Indole 
1*2g was heated with 3*1 g of I at 60° for 30 
minutes. The reaction mixture was cooled, triturated 
with water and filtered when a dry white hydro- 
bromide 1*9 g (70%) was obtained, crystals from 
warm, dil. HBr, m.p. 217-219° (decomp.) (Found: 
C, 40*12; H, 4*08; N, 15*119^. Required for 
CgHioNsSBr C, 39*70; H, 3*67; N, 15-44%): 






Letters to the Editor 


VoL 44, No. 3 1 
feh. 5, 1975 J 

The E.m.r, spectrum of the hydrobromide 
:n D.-.O n.m.r. frequencies showed multiplets as 
expected, in 7*3-7*9 5 region for all the aromatic 
protons of indole, the other protons attached to 
nitrogen showing no peaks due to exchange with 

D.of 

The most probable site in indole for attack of the 
sulphenium ion, ®S —C—NH 2 > is the 3 position, 

ii 

©NH,Br0 

resulting in the formation of the hydrobromide II. 
That the hydrobromide was not a disulphide of the 
type III could be seen by its lack of reactivity 
aq. KI and aq. H^S solution!. , 



The II on treatment with cold dil. alkali imme¬ 
diately precipitated a pale yellow solid which 
darkened on exposure to air. The sulphides of 
the type IV are knowni to decompose in alkaline 
solution to thiols, which slowly get oxidised to 
disulphides. The dark coloured solid from II had 
m.p. 90-110° ; the thiol from the corresponding 
hydriodide of II obtained under nitrogen atmo¬ 
sphere is reported^ to melt at 99-100°. The dark 
solid (the m.p. of which kept rising on keeping) 
on shaking with H^Oo for an hour, gave a white 
solid ; crystallised from dil. ethanol, m.p. 214-217° ; 
reported^ m.p. for disulphide VI is 218-220°. 


jZ 



The II on Schotten Baumann benzoylation gave 
a pale yellow crystalline benzoate V, m.p. 144-145° 
(from ethanol), (Found S, 12*03 ; calc, for 
Ci^HiiNOS 12*64%); the reported- m.p. for the 
benzoate V is 142-144°. That the sulphur was 
linked at the 3 position of the indole was demon¬ 
strated by the earlier workers^. 

Thanks of the author are due to the authorities 
of Banaras Hindu University for providing the 
facilities and to the C.S.I.R. for the award of 
Pool QfScership a971-73T 
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ANALYTICAL APPLICATIONS OF 2-AMINO- 
5-NITROSO-4, 6-PYRIMlDINEDIOL 
Continuing the worki’*- on analytical applications 
of pyrimidinols, in the present note the poten¬ 
tialities of the compound 2-amino-5-nitroso-4,6- 
pyrimidinediol (ANP) are described- ANP reacts 
with Fe-^ and Ru^-^ giving respectively blue and 
pink colorations suitable for their determination. 
The yellow complex obtained with Co2+ solution 
is also of analytical interest. 

ANP was obtained from K & K Laboratories, 
U.S.A. Its standard solution (0*004 M) was pre¬ 
pared by dissolving 624 mg of the compound in 
1 litre of double distilled water (hot). The stock 
solutions of Fe-^, Ru^"* and Co-*^ were prepared 
by dissolving appropriate amounts of Mohr’s salt 
in double distilled water, ruthenium chloride in 
1 M—HCl and cobalt metal in dilute HCl. To' 
Mohrs salt solution, few' ml of 1% hydroxylamine 
hydrochloride were added to prevent oxidation of 
Fe2^ to Fe^-r. The solutions were standardized by 
gravimetric methods. 

The aqueous solution of ANP is light red in 
colour, absorbing maximum at 255 (ez=2800) and 
315 nm (e= 840). The characteristics of the com¬ 
plexes formed with Fe--^, Ru^"^ and Co2+ salt solu¬ 
tions are summarized in Table I. Because of the 
intensity of the colours of iron (HI) and ruthenium 
complexes, they were used in spectrophotometric 
determination of the two metals. 

Procedure for determination of iron .—^To a 
suitable aliquot of iron (II) solution, add 5*0 ml 
of ANP solution followed by 4*0 ml of sodium 
acetate-hydrochloric acid buffer solution (pH 5*0). 
Make up the volume and measure the absorbance 
of the blue solution at 640 nm against reagent 
blank. Calculate the amount of iron by comparing 
the absorbance with a calibrated curve. 

Procedure for determination of ruthenium .—^To a 
suitable aliquot of ruthenium solution, add 8*0 ml 
of ANP solution followed by 4*0 ml of acetate 
buffer (pH 5-0). Heat the solution on steam 
bath for one hour, cool it and make up the volume. 
Nata the absorbance, of the pink solution at 517 nm 
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Table I 


Characteristics oj metal complexes with ANF 


Characteristic 

Fe-~'-con;plex 

Ru“~-ccmplex 

Co--^-complex 

Colour 

Blue 

Pink 

YeUow 

Xmax (nni) 

640 

517 

360 

^max 

19,000 

17,000 

78,500 

ANP needed for full colour development 

50 times 

90 times 

20 times 

pH range for maximum absorbance 

4*5-7-3 

3‘9-5•7 

3-5-6-4 

Beer’s law range (jigiml) 

Up to 2*7 

Up to 3*5 

Up to 1 *4 

Sandeli’s sensitivity^ 

0-0033 

0*0059 

0-0008 

Composition (metal : ANP) 

1:3 

1: 3 

1:3 

Apparent instability constant 

6*9 

6*4:-;i0-^’ 

5*8x10-^’ 

Standard deviation (with 8 samples) 

0 0043 

0*0047 

0-0037 

Relative mean deviation (in parts 
per thousand) 

9*6 

12 

4-8 

Coefficient of variation 

M 6 

1*40 

0*59 


against the reagent blank prepared in the same 
way. Calculate the amount of ruthenium in the 
sample by comparing its absorbance with a standard 
curve. 

In determination of 1-1 ml of iron, the 
following ions could be Tolerated to the limits 
given in parentheses (in jUg. ml); Cl", Br', I , 
CNS-, NO 3 -, SO/-, phthalate or thiourea 

(1,000); S 0 O 3 -- (500); NO.-, Mg”~, Zn*", Cd--, 
Hg 2 -, UO/’ or MoO 4 --(l 00 j; Mn--(75); 

F-, Ca-^, Sr^-, Ba-", Pb-' or Cr^- (50); C 4 H 4 O/- 
(20); PO/- or Ni-^ (10); As"" (5J. Serious inter¬ 
ference was observed from C 2 C 4 ”"» EDTA, citrate, 
BO 3 ®-, Cu-^, V^-. Fe3“ or Co'-". 

In determination of l-Ojt^g mi of ruthenium, 
the following ions could be tolerated to the 
extents given in parentheses (in Mg'ml): Cl", Br", 
I- or CHiCOO- (1,0C0); NOs" or CIO." (SCO); 
C2O4-- (100), Zn-~ (75), AF- (50), ^ C4H4O6-" or 
P 04 ^“ (40); SO 4 '- (15); citrate or Pb‘-^ (10); F", 
EDTA or Pd"~ (2-4). Serious interference was 
observed from CNS", NOs", SOa"", SoOs"”, BO 3 ®” 
thiourea, Ag~, Cu"", Cd"', Sn-", As*"", Sb'*-, BF” 
V5-, Cr^- M 0 O 4 --, C' 03 “‘= Fe--, Fe^", Co-", 
Ni-", Rh3-, Os^- or Irs-. 

The present work is done under the U.G.C. 
scheme “Environmental Chemistry ’. 

S. Shraddhanand College, S. K. Kundra. 

Alipur, Delhi 110036, 
and 
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University of Delhi, R- P* Singh. 

Delhi 110007, July 17, 1974. 
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INTERACTION OF BILIRUBIN WITH HUMAN 
ERYTHROCTtTE MEMBRANE* 

Bilirubin reaches toxic levels in icteric newborns 
(hyperbliirubinemic newborns) especially in 
“Kemicterus" and causes irreversible nuclear damage 
of brain and other tissuest -. It has been shown 
earlier that bilirubin interferes with the fragility 
of human erAihrocytes^. The present report deals 
v\iih the binding of bilirubin to human erythrocyte 
membranes. 

Tritium labelled bilirubin prepared by Wilzbach 
procedure as described by Grodsky et alA was 
supplied by Isotope Division of Bhabha Atomic 
Research Centre, Trombay, India. The prepara¬ 
tion was purified to constant specific activity 
(,7 uCi/V mol} as described by Kapoor et al,^. 
Washed er\'throcytes were prepared from the blood 
of healthy donors from the Blood Bank of K.G’s 
Medical College. LucknowS. Human erythrocytes 
{1 X Ifi'* cells) were incubated in a metabolic 
shaker 40 strokes/min (ampl : 2 cm) at 25° C for 
30 min, in a 3 ml incubation medium containing 
Tris HCi buffer pH 7*5 ( 8 -linM) and sodium 
phosphate buffer pH 7-5 (8*1 mM) with varying 
concentrations of ^H-bilinibin, in presence or 
absence of different amounts of albumin precal¬ 
culated to give varying bilirubin : albumin molar 
ratios. 

After incubation cells were washed free from 
media and dispersed in hypotonic sodium phosphate 
buffer pH 7*5, incubated at 5° C for 30 min and 
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cenrnfuged at 20,000 X S at 5= C for 30 min. The 
shobiS coniaining bilirubin were dispersed in 
h}'potonic buffer and the suspension again centri¬ 
fuged at 20.000 X g for 30 min. The supernatant 
nuid was recovered carefully by aspiration. 
bilirubin was e.xtracted from er^dhrocyte ghosts and 
hemolysate with chloroform and methanol (2:1 
v/‘v) and dried in vacuo. Aliquots of dried samples 
were suspended in vial containing 15 ml of scintil¬ 
lation fluid 0-4% (w/v) 2. 5, diphenyl oxazol (POP) 
and 0-049?: {w/v) {l-4-hz>-2-(Methyl-5-phenyl- 

oxzoiyl)-benzene] (POPOP) in distilled toluene, and 
the radioactivity of the samples measured in low 
K"" vials. The efficiency of the Packard Tricarb 
Scintillation Spectrometer w'as of the order of 
40 to 43^; for -'H as measured by using n-hexade- 
cane 1.2 T (Amersham, Bucks, U.K.) as internal 
standa.rd. 

!n blood, bilirubin is firmly bound to serum 
p.roteins relatively strongly to albumin^. This 
mechanism protects the cells as long as the molar 
ratio of bilirubin to albumin is less than 1 : It-s. 
Since the determination of erythrocyte bound 
bilirubin could be of clinical significance in cases 
of neanatal jaundice^^'^^^, attempts were made to 
confirm the interaction of bilirubin with erythro¬ 
cytes by conducting binding studies with 3H-bilirubin 
and erythrocyte at different molar ratios of bili¬ 
rubin to albumin. The results presented in Table I 

Table I 

Binding of bilirubin to erythrocytes at different 
molar ratios of bilirubin to albumin 

Erythrocyte (1*0 x 10® cells) were incubated in 
3 ml incubation medium (pH 7*5) with different 
molar ratios of bilirubin and albumin at 25° C for 
30 min in a metabolic shaker. The total ^H-bili- 
rubin concentration was kept constant (0*2 m mole 
containing 55*5 X 10^ cpm). After incubation cells 
were w'ashed free from medium and bilirubin bound 
to eryt^ocytes were extracted and radioactivity of 
samples were counted in Packard Tri-Carb Scintil¬ 
lation Counter as described in the Method. 


Molar bilirubin/ 
albumin ratios 

cpm X 10”®/10® cells 

Human serum 
albumin 

Bovine serum 
albumin 

0*5 

9*33 

12*27 

1*0 

10*12 

14*29 

1*5 

13*24 

19*30 

2*0 

18*17 

22*03 


indicate that greater binding of bilirubin to erythro¬ 
cytes takes place, when molar ratio of bilirubin 
to albumin exceeds 1:1. . However, a small 
amount of bilirubin is associated with erythrocytes 


even at a molar ratio below 1:1. Human scrum 
albumin (HSA) is more efieciive in protecting the 
binding of ‘^H-bilirubin to erythrocytes than bovine 
serum albumin (BSA), due to greater binding 
capacity of HSA for bilirubin. The association 
of bilirubin at molar ratio below 1 : 1 of bilirubin 
to albumin can be due to a finite number of 
‘‘attachment sites” on human erythrocyte surface 
for albumin*’. From studies of the pattern of 
distribution of -'H-bilirubin, picked up by erythro¬ 
cytes between organelles and cytosol, more than 
85^ bilirubin taken up by erythrocytes appears in 
membrane fraction (Table ID. By exhaustive 

Table II 

Distribution of ’'H-bilirubin in membrane and 
soluble fraction of eiythrocyte 

Human erythrocytes (1*0x10^ cells) were 
incubated in increasing 21-170 juM (17*3x10^- 
13*8 X 10* cpm) concentration of ^H-bilirubin in 
3 ml incubation medium (pH 7*5) at 25° C for 
30 min, washed free from medium and SH-bilirubin 
in erythrocyte ghosts and hemolysate was extracted 
with a mixture of chloroform and methanol (v/v 
2:1); the solvent e.xtract was dried in vacuo and 
radioacivity of the drv' samples counted in vials 
containing scintillation fluid in a Pack Card Tri¬ 
carb Scintillation Spectrometer as described in 
Experimental Section. 


Bilirubin 
concentra¬ 
tion (jaM) 


cpm lO-VlO" 

cells 


Erythrocyte 

membrane 

Erythrocyte 

hemolysate 

None 

In oresence 
of 10 
mole 
glucose 

None 

In presence 

of 10 /Li 

mole 

glucose 

21 

8-9 

12*5 

1*3 

2*2 

42 

13-6 

17*9 

1*6 

2*6 

85 

52*2 

56*2 

3*6 

2*6 

127 

71*5 

81*5 

3*0 

2*5 

170 

91*2 

101*7 

3*0 

3*5 


e.xtraction of erythrocyte ghosts with mixture of 
chloroform : methanol (2:1 v/v) almost all the 
radioactivity was recovered along with the lipid 
and the residual ghost had only negligible radio¬ 
activity. These results indicate that sites are located 
on erythrocyte membrane and these account for the 
binding of bilirubin to erythrocyte even at molar 
ratio below 1 : 1 of bilirubin to albumin. Evidently, 
lipids are responsible for the binding. 

The author wishes to record his appreciation to 
Dr. C. R. Krishna Murti for most valuable guidance 
and many thoughtful suggestions. Thanks are due 
to Mr. S. Dey and Dr. S. K, Roy of Endocrinology 
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LYSOGENIC CONVERSION IN SERRATIA 
MARCESCENS 

Lysogenised cells sometimes show modification of 
one or more host properties. The production of 
toxin by Corynebacterlum diphtheriae is perhaps 
the most striking example. The presence of a 
particular prophage in B. megaterlum has been 
reported to modify colonial morphology-. In the 
genus Salmonella, the capacity to form new somatic 
antigens is conferred by presence of certain pro¬ 
phages. Loss of the antigenic determinants is 
always found to be associated with loss of the 
prophage^. Phage conversion involving an altera¬ 
tion of somatic antigens has also been reported in 
Pseudomonas aeruginosa^. In Staphylococci, 
alterations in phage typing pattern, susceptibility to 
penicillin and the capacity to produce toxin are 
affected by lysogenization with appropriate phageS. 
In Bacillus cereus lysogeny and toxinogeny also 
appear to be interdependent^. 

Lysogenic conversion resulting in altered enzymic 
activity has been reported in Mycobacterium 
smegmaiis'^. 

In the present investigation we report changes 
in pigment production by nonlysogenic Serrafia 
marcescens versus Serrafia marcescens lysogenised 
by phage kappa. 


Pha^e leSiSi-afice pa.'tm cj Q'sogemc and non¬ 
lysogenic strains of S. marcescens 

Strain 

Plaque count per ml 

Nonlysogenic 

5-4x105 

Lysogenic 

Nil 

Nonlysogenic 

1 X10^ 

Lysogenic 

Nil 

Nonlysogenic 

5-2 X IQS 

Lysogenic 

Nil 


The original phage suspension was diluted in 
phosphate buffer and then 0-1 ml of the diluted 
suspension taken for plaque count on nutrient agar 
using as the plating organism 1 ml of 24 hrs culture 
of S. marcescens and its lysogenic strain. 

Table n 

Effect of U-V exposure on she lysogenic and non- 
lysogenic strains of S. marcescens 


Time of exposure 

Plaque 

count per ml 

Lysogenic 

Nonlysogenic 

30 sec 

120X10^ 

Nil 

1 min 

140x106 


5 min 

210x106 


15 min 

790x106 

»* 

30 min 

122 xlO^ 

»5 


5 ml of cell suspension in nutrient broth of 
lysogenic and nonlysogenic S. marcescens taken in 
a petridish was irradiated with a Philips U.V. lamp 
from a distance of 15 cm. Then the treated 
suspension was plated (0*1 ml) on S. marcescens 
as the indicator organism (1ml of 24 hrs culture). 
Table m 

Pigment production by lysogenic and nonlysogenic 
strains of S. marcescens 


Expi. 

No. 

E Strain 

Wt. of the 
ceIl/10 ml 

Pigment 
content/5 ml 
of cultures 
expressed as 
Klett-Reading 
at 540 mil 

1 

Nonlysogenic 

0 0085 

110 


Lysogenic 

0-0085 

185 

2 

Nonlysogenic 

0-0085 

no 


Lysogenic 

0-0085 

185 

3 

Nonlysogenic 

0-0085 

110 


Lysogenic 

0-0085 

185 


50 ml of nutrient broth taken in a conical flask 
was inoculated with the strains of S. marcescens 
and incubated for 10 days at 30“ C. An aliquot of 
40 ml was then worked up for pigment production 
according to the method of Williams, Green and 
Rapports. Another aliquot of 10 ml was used to 
get dry wei^t of cells, 
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The lysogenic strain was isolated from a turbid 
plaque obtained by plating on the nonlysogenic 
strain the temperate phage kappa. The isolate was 
tested for its phage resistance pattern (Table I), 
UA’. induction of lysis (Table II) and pigment 

production capacity (Table III). The pigment 
produced was also subjected to spectral analysis at 
neutral, acidic and alkaline pH using 3 ml of 
alcoholic extract and adding 0 • 3 ml of IN HCi or 
i N NaOH for acidic or alkaline pH. 

Table I shows that the isolate resists lysis 

when the phage kappa was plated on it. On 

exposure to U.V. the isolate produces plaque 

(Table II) while the parent nonlysogenic strain 
fails to do so under similar conditions. Thus the 
isolate is a true lysogen and not a phage resistant 
mutant of S. marcescens. 



Fig, 1. Absorption spectrum in the visible range 
under acidic {a), alkaline (h) and neutral (c) condi¬ 
tion of the pigment synthesised by lysogenic and 
nonlysogenic strain of S. marcescens. 


Table III shows that pigment produced by 
the lysogen is almost double the amount produced, 
by the nonlysogen. The increased pigment produc¬ 
tion is not due to cell mass since the cell mass 
for the lysogenic as for the nonlysogenic strain 
is nearly the same. Moreover Figs. 1 and 2 show 
that there is no appreciable changes in the spectral 
behaviour of pigments, which suggests that the 
nature of pigment synthesised by both lysogenic 
and nonlysogenic strains may be the same. 
Lysogenic conversion with respect to pigment 
production is thus indicated. 



Fig. 2. U.V. absorption spectrum under acidic 
(a), alkaline {h) or neutral (c) condition of 
the pigment synthesised by lysogenic and non¬ 
lysogenic strain of S. marcescens. 

Indian Inst, of Exptl. Medicine, Namita Nandi. 
4, Raja S. C. Mallick Road, R. K. Ghosh. 

Calcutta, 

and 

Department of Biochemistry, S. K. Bose. 

Calcutta University, June 21, 1974. 
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EFFECT OF GIBBERELLIC ACID ON ALPHA 
AMYLASE ACTIVITY OF MUTAGEN- 
TREATED BARLEY SEEDS 
Gibberellic acid (GA^) is known to enhance the 
alpha amylase activity in the endosperm of barley 
seeds and other grain crops, Ananthswamy, 1971 
in wheat; Muller, 1971 in pea; Paige, 1960 in 
barley; Varner, 1964 in barley. However, it is 
not known if gibberellic acid will have any modify¬ 
ing effect on the alpha amylase activity of mutagen 
treated barley seeds. In the present investigation, 
the effect of gibberellic acid on seeds treated with 
mutagenic agents, viz., ethyl -methane sulphonate 
(EMS), methyl methane sulphonate (MMS) and 
gamma rays (Kr) was investigated. 

Irradiation of barely, seeds, variety RS 6 , was 
done in the Division of Genetics, Indian Agricultural 
Research Institute, Delhi. Treatment of seeds wdth 
EMS and MMS (Eastman Kodak Company, U.S.A.) 
was done by dissolving different concentrations of 
the mutagens in 0*02 M phosphate buffer at pH 6-9. 
Seeds were first soaked in different concentrations 
of EMS and MMS for 10 hours after which these 
were washed several times with distilled water and 
then placed in 1000 ppm gibberellic acid solution 
(Phylaxia, Budapest) for 8 hours. 

Gibberellic acid (1000 ppm) was prepared by 
dissolving 0 • 1 gm of gibberellic acid in one ml 
absolute alcohol and volume made up to 100 ml 
with distilled water. Irradiated seeds were also 
treated similarly by soaking in distilled water for 
12 hours, after which these w^ere taken out and 
placed in gibberellic acid solution for 8 hours. 

From each treatment, 0*5 gm of the seed was 
'taken and ground in a pestle and mortar with 
15 ml of 0*02 M phosphate buffer (pH 6-9) at 
8 ® C and filtered through Whatman No. 1 filter- 
paper, following the method of Bemfield, 1960. 
One ml of this filtrate was made up to 25 ml with 
distilled water, which was incubated for three 
minutes at 20° C, after mixing with one ml of 1 % 
starch. The enzmye reaction was interrupted by 


the addidon of 2 mi of 3-3-d:::::rcsai:cyIic acid and 
was healed for 5 minuies in boiling water and then 
cooled in running tap wa':.er. .Alter the addition 
of 15 mi of distilled water, the optical density of 
the soiiition containing the brown reduction product 
was determined at 540 m.- using Spectronic-20. The 
blank is prepared in the same manner without 
adding enzyme preparation. A calibration cur\^e 
established with maltose was used lo convert the 
reading of optical density into milligrams of 
maltose. 

The alpha amylase activity is expressed in terms 
of milligrams of maltose liberated in three minutes 
at 20° C by 1 ml of the enzyme solution of mutagen 
and gibberellic acid treated barley seeds. 

Irradiated barley seeds with different dosage of 
gamma rays and then treated with gibberellic acid 
were analysed for alpha amylase activity. Twenty 
seeds were used for each treatment. In control, 
the seeds were treated with distilled w^ater and 
gibberellic acid. 

Table I 

Effect of gibberellic acid (1000 ppm) on alpha 
amylase activity of irradiated seeds 


Treatment 


Enzyme Activity 
{mg of maltose) 
in (Kr) treated 
seeds 


Enzyme Activity 
(mg of maltose) 
in (Kr ~ Gibbe¬ 
rellic acid) 
treated seeds 


20 Kr 

0-5 

0-71 

30 Kr 

0-43 

0-55 

40 Kr 

0*38 

0-5 

50 Kr 

0-29 

0-38 

Control—water 

0-58 

. . 

Control—gibberellic 
acid 

0-82 



In Table I, it is indicated that gibberellic acid 
increases alpha amylase activity in both irradiated 
and controlled barley seeds. However, with 
increased dosage of irradiation, there is a corres¬ 
ponding decrease in the enzyme activity. 

In Table II, it is found that there is a reduction 
in the alpha amylase activity when barley seeds 
are treated with the mutagenic agents EMS. But 
when such seeds are treated with gibberellic acid 
(GA 3 J for 8 hours, the alpha amylase activity 
increases. 

The effect of gibberellic acid on the recovery of 
the enzymatic activity of the irradiated barley 
seeds is 90% higher at 20 to 50 Kr. But it decreases 
as the Kr dosage increases. There is not much 
recovery of the enzyme activity in the case of EMS 
and MMS treated barley seeds. It is also seen that 
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Table 11 


E§ec: of gibberellic acid (GAg) on alpha amylase 
activity of EMS and MMS treated barley seeds 


Concentration 

% 

Enzyme Activity 
(mg of maltose) 
in MMS and EMS 
treated seeds 

Enzyme Activity 
(mg of maltose) 
in GA 3 -r MMS 
and EMS treated 
seeds 

MMS 

0-0125 

0-32 

0*38 

0-025 

0*29 

0*33 

0-05 

0*25 

0*27 

0-075 

0*22 

0-23 

EMS 

0-125 

0*37 

0*45 

0-25 

0-35 

0*38 

0-5 

0*29 

0*35 

0-75 

0*19 

0*30 

Control—water 
Control— 
gibberellic 

0-58 


acid 

0-82 



the damage to the enzyme activity, caused by the 
irradiation of the seeds, is different with the EMS 
and MMS treated barley seeds. However, th 2 
possibility of a higher recovery of the enzyme 
activity in EMS and MMS treated barley seeds by 
increasing the amount of gibberellic acid (GA 3 ) 
may exist and work is in progress. 

Authors are grateful to the Director, Agricultural 
Experiment Station, University of Udaipur, for the 
facilities provided. 

Department of Plant Breeding K. K. Paliwal. 

Genetics and Biochemistry, 

Regional Station of B. Prasad. 

Agricultural Research, S. Kumar. 

Sumerpur, Pali (Rajasthan), 

July 20, 1974. 
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A NOTE ON THE ORIGIN OF LEPTYNITES 
The frequent occurrence of leptynites (gameti- 
ferous quartzo-feldspathic granuHtes) and khondalites 
in association with the charnockite suite of rocks 
is interesting from the point of view of their origin. 
While khondalites have been proved to be definite 
metamorphosed pelites, opinions differ with regard 
to the premetamorphic origin of leptynites and 
rfiere are arguments in favour of ortho, para, as 


S7 

well as migmatitic origin for these rocks. While 
Holland'^ regarded leptynites as products of 
dynamo-metamorphosed charnockites, Subramanyam^* 
regarded the leptynites of Madras area tO' 
be an intensely metamorphosed recrystallised and 
reconstituted facies of khondalites. On the other 
hand Viswanathan et al.^, Narayanaswamy^ and 
Ramaswamy et al.^* have argued in favour of 
migmatitic origin for these granulites. 

Leaked has deduced certain critical diagnostic 
graphs which involve Niggli mg, C, al-aik and trace 
elements Ni and Cr, in order to discriminate 
between ortho and para amphibolites. Van dc' 
Kamp" used these diagrams to study the premeta¬ 
morphic origin of metasediments in Haliburton, 
Madoc area, SE Ontario. The critical graphs are 
plot of Niggii mg against C, C against al-alk, 
trilinear 100 mg, C, al-alk where mg-hC-r(al-alk) 
= 100, mg against Cr, and mg against Ni. : 



Fig. 1. Niggli C against mg plot. The dashed 
curve outlines the pelite area and the thick line 
indicates the igneous trend of variation—from Van 
de Kamp’'. The plot of leptynites spread between 
igneous line and field of pelites. 

The behaviour of these elements is unusually 
sensitive and diagnostic of the rocks. When they 
are plotted for a range of igneous and sedimentary 
rocks they fall in markedly different fields and. 
show definite trends of variation. The reliability 
of the criteria is demonstrated by Leake---k The 
authors in the present paper have attempted to- 
extend these criteria in order to understand the 
premetamorphic origin of the leptynites. Eighteen 
analyses of leptynites are plotted. Twelve of them 
were collected from the literatures’^ (Puri Dist.—1, 
Madras—4, Capecomorin—3, Palini— 1 , and Guntur 
Dist.—3). Six fresh analyses were carried out, thre^ 
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each from Madras and Niligiri areas, for major 
elements and traces Ni and Cr. Figures 1,2 and 3 
are reproduced from Van de Kamp" :o show dif¬ 
ferent fields of igneous and sedimentary rocks and 
trend of their mixtures. The analyses of leptynites 
are plotted on these diagrams. 



carbonate mixtures are shown—^from Van de 
Kamp". The leptynite plots trend between low C 
and al-alk field and field of peiites. 



Fig. 3. Triangular plot C, al-alk, and 100 mg 
indicating the igneous trend obtained for Karoo 
dolerites and those to be expected for pelite- 
carbonate mixtures. Reproduced from Van de 
Kamp'^. The leptynite plots lie between the igneous 
line and field of peiites and semipeiites. 

Figure 1 is the plot of Niggli mg against C, The 
thick curve indicates the trend of igneous differentia¬ 
tion for Karoo dolerites^. The dented line encloses 
the field of peiites and semipeiites. The plots of 
leptynites (except one) scatter between the pelite 
field and the line of igneous differentiation. The 
same situation is observed in Fig. 3, where Niggli 
mg, C and (al-alk) are plotted on a trilinear dia¬ 
gram where once again they are distributed between 
the pelite field and the igi^ous line. Fi^re 2 is more 
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crirical where the siGpe c: the iepiynite plot shows 
a negative corre'ition aiti trends against the line 
of igneous diffsrentiaticn. I: extends between the 
low C and al-alk region and the field of peiites. 
This suggests that the leptynites were either original 
peiites mixed with psammites or arkoses, or they 
were original peiites into which there was feldspa- 
thisation with the infitix of aikalies. Figures 1 and 3 
are not very conclusive but they certainly do not 
indicate pure igneous or pure pelitic parentage to 
these granulites. The plot of Niggli mg against 
Cr and Ni is critical to discriminate whether the 
premetamorphic rock is a mixture of sediments of 
different compositions or a mixture of igneous and 
sedimentary series. 



Fig. 4. Plot of Cr against mg for Madras and 
Niigiri leptymites. Note the positive correlation. 



Fig. 5. Plot of Ni against mg for Madras and 
Niigiri leptynites. Note the positive correlation. 
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If the leptynites are formed by the metamorphism 
of the original pelites mixed with psammites or 
arkoses, the plot mg against Cr and Ni will give 
a negative correlation. On the contrary if they 
were original pelites into which were showered 
volcanic rocks, the plots would show a positive 
correlation (Leake, personal communication). 

Nickel and chromium determined for six Nilgiri 
and Madras leptynites when plotted against Niggli 
mg show positive correlation (Figs. 4 and 5). 

The authors therefore suggest that these leptynites 
have a hybrid premetamorphic origin. They were 
originally pelites which suffered igneous activity 
with the influx of alkalies and also alumina prior 
to metamorphism which resulted in the presenti 
garnetiferous quartzofeldspathic assemblage. 

"" Thanks are due to Dr. Bernard E. Leake, Univer¬ 
sity of Bristol, Bristol, U.K., for critical comments 
on the diagrams. 

The Mineralogical M. N. Viswanathiah. 

Institute, J- A. K. Tareen. 

Manasa Gangotri, Mysore-6, 
and 

Department of Geology, P. N. Satish. 

Manasa Gangotri, 

Mysore-6, July 12, 1974. 
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SEXUAL DIMORPHISM JN THE CLOACA OF 
CALOTES VERSICOLOR (BAUD) 

While working out the biology of Calotes versi¬ 
color we had opportunity of examining large 
number of lizards. Though the matured males are 
brilliantly coloured red yellow during breeding 
season the immature and young specimens give 
considerable difficulty in distinguishing sex exter¬ 
nally as lizards look alike in their features. Smith 
(1935) states that there is still much to be learnt 
with regard to sexual dimorphism in lizards and 
it is important, therefore, to be able to sex a 
specimen accurately. 


A closer observation of C. versicolor revealed that 
the cloacal structure showed sexual dimorphism. 
The dimorphic characters are diagrammatically 
represented in Fig. 1. A slit-like transverse 




Fig. 1. Diagrammatic representation of cloaca 
showing dimorphic characters of Calotes versicolor. 

cloacal aperture at the base of the tail occurs on 
the ventral surface. In natural state the cloacal 
aperture in male has two lips—an upper and a 
lower—covered with minute scales. When the tail 
is pulled down to expose internal cloacal aperture 
the exposed cloacal area gives a semicircular 
appearance with circular cloacal aperture lying in 
the centre of the circumference, while in female 
the cloaca has an external triangular flap covering 
the slit-like cloacal aperture and bears a nodular 
projection in the lower lip. The exposed cloacal area 
appears triangular and the internal cloacal aperture 
lies at the apex of the triangle. Blank (1967) des¬ 
cribed superficial sexual dimorphic characters in 
Zonosauriis maximus of Madagascar where in male 
there is an oval and in female a triangular large 
scale covering cloaca. These dimorphic characters 
are characteristic features of Calotes and can be 
reliably used for distinguishing the sexes of the 
lizards for using them for experimental purposes. 
Department of Zoology, J. H. Sabnis. 

Vidarbha Maha Vidyalaya, S. S. Indurkar. 

Amravati, July 23, 1974. 
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OCCURRENCE OF OLPIDIUM BRASSICAE 
IN INDIA 

WoRONiN (1878) 2’5^ while working with the club 
root disease of cabbage, observed a chytridiaceous 
fungus parasitizing the roots of crucifers and named 
it as Chytridium brassicae Woronin. The fungus 
was later transferred to the genus Olpidium (Braun) 
Rabenh. by Dangeard (1886)2'5. Relatively few 
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species of the genus Olpidium are reported para¬ 
sitic in the roots of crop plants from the worid^'”*. 
Among these Olpidium brassicae has been known 
widely distributed and its parasitism reported in the 
seedling roots of several phanerogams. 

During a surv'ey of the root diseases of cruciferous 
crops, a chytridiaceous parasite was consistently 
encountered in the young roots of cabbage {Brassica 
oieracea L. var, capitata) and cauliflower (Brassica 
oieracea L. var. bairytis) seedlings in the low-lying, 
ill-drained heavy soil fields (pH 7 to 8*5) of 
V^aranasi, U.P., during December and January. 
Diseased plants did not show any marked symptoms 
and incipiently infected seedlings developed 
normally. The infected roots looked apparently 
healthy, but in severe infections few rootlets and 
secondary roots showed pale reddish brown dis¬ 
coloration at the tips and slight unthriftyness or 
sickness was the only sign of the disease noticed in 
the plants in the field and in pot cultures. Cabbage 
and cauliflower seeds sown in infested soil germi¬ 
nated normally and the seedlings developed with no 
external disease symptoms, but microscopic e.xami- 
nat'on of the roots revealed abundant development 
of iniraceliular zoosporangia and resting spores of 
the pathogen. 

The thalli developed in the first and third or 
fourth layers of the epiblema and were most 
abundant in the outermost layer. They were holo- 
carpic, mostly cylindrical, ihin-walled, with densely 
granular protoplasmic contents, variable in 
shape, measuring 50-152*5 x 14-23 m (Fig. I). The 
thalli segmented into merons in a row, which 
became transformed into spherical to ellipsoidal, 
thin-walled zoosporangia singly or in a row in the 
cortical cells, being abundant in the outer layers 
(Fig. 2). Very few zoosporangia developed in the 
inner cell layers. They measured 10-50*8 x 
10-35*6/i. Their walls were smooth and highly 
permeable to stains. Dense protoplasmic contents 
in maturing zoosporangia cleaved into uniflagellate 
zoospores, which escaped through the canal of the 
exit tube extending to the exterior or sometimes 
opening within the host tissues. The zoospores were 
numerous, spherical to pyriform, 5-0-6 *4^1 in diam., 
bearing a single posterior flagellum, 19-0-29*2in 
length. 

Intracellular resting spores were formed abundantly 
in the outer cell layers often at the base of or 
within the root hairs and frequently in the deeper 
(3rd or 4th) layers (Fig. 3). They w’^ere thick- 
walled, hyaline and oval to globose in shape. The 
exospore was thick and warty. The endospore was 
thin and smooth. The resting spores measured 
9*2-38 X ll-5-26*6/i (Fig. 4). 
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Morphology ana development of sporangia, 
zoospores and resting sporangia of the pathogen 
indicated its identity to Gipldium brassicae (Wor.) 
Dangeard, to which it is referred. Olpidium 
iiredinis (Lager.). Fischer and O. indicum Turner 
respectively parasitic in the urediospores of Hemileia 
canthii Berk, and Br. and in the filaments of 
Oedoponiitm sp. are the other species hitherto 
reported to occur in India^ '^. The occurrence of 
Olpidium brassicae in the roots of cabbage and 
cauliflower constitutes the first record for India 
(IMI 181965, HCIO 31782). 



Figs. 1-4. Fig. 1. Thallus of Olpidium brassicae 
within cortical cells of cabbage root. Fig. 2. Rows 
of thin-walled zoosporangia in the cortical cells. 
Fig.^ 3. Portion of rootlet showing abundance of 
resting spores. Fig. 4. Resting spores showing 
typical warty surface. 

(Fi^. 1, 2, 4, X 530 ; Fig. 3,^ x 35.) 
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EMBRYO SAC DEVELOPMENT IN SCILLA 
PERVVIANA L. 

The two genera Scilla and Endyrnion were merged 
into a single genus Scilla for some time. Chouard 
(1931, 1934), however, restored Endyrnion to its 
former status so that the old genus Scilla of 
Linnaeus is now subdivided into Urgenia (Steinh.) 
Baker; Scilla (L.) Baker Emend. Chouard and 
Endyrnion (Dum.) Chouard. Two species of 
Endyrnion, E. hispaniciis { — Scilla hispanica) and 
E. non-script us {= Scilla non-scripta) show a 
bisporic 8-nucleate embryo sac developed from the 
upper dyad cell, while the lower one develops upto 
the 4-nucleate stage finally forming the antigone. 
In the embryologically known species of Scilla, 
S. indica (Govindappa and Sheriff, 1951 ; Sulbha, 
1954), S. hyacinthina (Sulbha, 1954), S. aiitumnalis 
(Battaglia, 1958) and S. pratensis (Battaglia and 
Feeley, 1959) and Urgeiiia indica (Capoor, 1937) 
a Polygonum type of embryo sac development has 
been reported. Battaglia and Feeley (1959) 
expressed the opinion that species of Scilla follow 
the Polygonum type of embryo sac development’ 
and those of Endyrnion conform to the special 
bisporic Endyrnion type. The present embryological 
study was endeavoured to trace the embryo sac 
development in Scilla peruviana L., a Mediterranean 
species, and to examine its bearing on its systematic 
position. 

The tricarpellary ovary is superior, syncarpous 
and trilocular. Septal nectaries are present in the 
ovary and their pockets are lined with glandular 
cells (Fig. 11). A point of interest is the occur¬ 
rence of abundant raphides in the crystal sacs of 
all the floral parts. The numerous anatropous, 




bitegminal and- crassinuceliar ovules are collater¬ 
ally borne on axile placentae (Fig. 11). 



Figs. 1-11. Fig. 1. L.s. young ovule showing 
megaspore mother cell and the parietal cell, x 30, 
Fig. 2. L.s. nucelliis showing linear tetrad of 
megaspores, X 50. Fig. 3. L.s. ovule showing dyad 
cells under division, x 30. Fig. 4. L.s. ovule show¬ 
ing the chalazal megaspore functioning and other 
degenerating, x 30. Fig. 5. L.s. ovule showing 
2-nucIeate embryo sac. Note the vacuolated and 
radially enlarged nucellar epidermal cells, x 50. 
Figs. 6, 7. Four and eight-nucleate embryo sacs, 
X 50. Fig. 8. L.s. ovule showing the mature embryo 
sac, hypostase, enlarged nucellar epidermal cellsi 
and funicular obturator, x 20. Fig. 9. L.s. part 
of ovule showing mature embryo sac, funicular 
obturator and the radially enlarged nucellar 
epidermal cells, x 25. Fig. 10, Chalazal part of 
the ovule showing hypostase, hypertrophied anti- 
podals and polar nuclei, x 50. Fig. 11. C.s. Ovary. 
Note septal nectary, x 3. (mzf, antipodals ; eg, egg 
apparatus; ^5, embryo sac, ii, inner integument ; 
ob, funicular obturator ; oi, outer integument ; or, 
ovules ; hy, hypostase ; p, polars; sn, septal nectary.) 

A single hypodermal archesporial cell differentiates 
about the time the integumentary primordia begin 
to make their appearance. The archesporial cell 
cuts off a parietal cell (Fig. 1) which divides 
anticlinally and the derivatives thereupon divide 
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pericl-nally. The ineeaspore mother cell undergoes 
the ttvo meiotic divisions to procreate a tetrad of 
mecasncres of which the chalazal only functions 
I Fic. 4w The tetrad of mecaspores is either hnear 
fFic. 2: or T-shaped ? Fig. 3|. The nucleus of 
the chaiazai ntegaspore undergoes the three free 
nuciear divisions resulting in an S-nucieaie embr^'O 
-ac «F:gs. 5. 6. 7), while toe three micropylar ones 
decenerate -.Fig. 4i. The embrv'o sac develop- 
nieni, therefore, is of the Polygonum type. 

During the development of the female gameto- 
phvte there is a considerable enlargement leading 
to ihe destruction and absorption of the cells of 
the niiceOiis all around excepting at narrower 
chalazal part of the embryo sac f'Figs. S, 9). The 
persisting nucellar epidermal ceils enlarge radially 
and the cells become highly vacuolated. The mature 
embrt’O sac shows the 3-celled egg apparatus, the 
two polar nuclei, which fuse in the vicinity of the 
antipodal cells resulting in the secondaiy nucleus, 
and the three antipodal cells whtch become 
hypertrophied and occupy the narrow chalazal part 
of the emb.w’o sac 'Figs, 8. 9. 10 K A hypostase 
is discernible at the organised embrv'o sac stage 
I Fig. 8). In some preparations one or two antipodal 
ceils were found to degenerate tFigs. 8. 9). 

About the time the emb.wo sac matures a funi¬ 
cular obturator was found to be differentiating 
I'Figs. 8, 9), a feature which does not seem to 
ha\’e been recorded for embrv'ologically knowm 
species of Sclfla. 

From the evidence so far available, it is obvious, 
that the type of embryo sac development seems to 
favour the treatment of Scllla and Endyrnion as 
distinct genera. 

Dept, of Botany. 

A.N.R. College, 

Gudivada, Andhra Pradesh 
and 

Dept, of Botany. 

A.U.P.G. Centre, 

Guntur. .Andhra Pradesh, 

My 9, 1974. 
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TOTAL S1LIC.4 .4XD BROWS SPOT DISEASE 

DEVELOPMENT OF RICE UNDER VARYING 
LEVELS OF NITROGEN 

Presence of silica in increased quantity in the 
leaves of wheat and rice plants conferred resistance 
to powdery mildew, blast and brown spot diseasei*^. 
No data are available on the susceptibility of the 
rice plants to brown spot disease incited by 
Helmimhosporium oryzae Breda de-Haan (tinder 
different doses of nitrogenous fertilization) and their 
silicon status of the leaves. The present investi¬ 
gation deals with this aspect. 

Rice seedlings were raised in plastic pots (30 cm 
diameter) filled with quanz sand nourished with 
Hoagland solution w'hich was adjusted for the 
various levels of nitrogen. Nitrogen was 
applied in the form of ammonium sulphate. There 
were 7 treatments, i.e., 0-60 Kg N/ha at 10 Kg 
interval with 3 replications. Patnai-23 and latisail 
for winter and latisail and CB-1 were chosen for 
summer season. Thirty days, 75 days and 90 days 
old plants were considered for seedling, tillering 
and preflowering stages of growth. For inocula¬ 
tion, H 39 strain of H. oryzae having 7,000 viable 
conidia/'ml w’ater was sprayed mixing a few drops 
of tri.xon-x as adhesive. The pots were flooded 
with sterile distilled water and kept under incuba¬ 
tion for 96 hours. Infection value was calculated by 
collecting 25 leaves for each grade after Padma- 
nabhan-i. The pots were stored in a cool, dark 
place for 24 hr before collecting leaf samples for 
total silica analysis ; just after recording the infec¬ 
tion values. Total silica was analysed by standard 
method^. 

For finding out the correlation between incidence 
of brown spot and percentage of total silica in rice 
leaf blades, statistical analysis was worked out® 
and the correlation value r together with degrees 
of freedom are presented in Tables I and 11. The 
percentage of total silica for summer rice varieties, 
\.e., Latisail and CB-1 (Figs. 1,2 and 3) was negatively 
correlated with the brown spot disease develop¬ 
ment. Statistically significant relationships for 
autumn and winter rice varieties (Tables I and 11) 
were obtained between the silicon status of the 
host plant and intensity of infection of brown spot 
disease incited by li. oryzae. Higher concentration 
of total silica was recorded at the post-tillering 
stage in all the seasons while the disease intensity 
was minimum and the lowest was noted at the 
seedling stage which were attended with highest 
infection values. Similar observations were 
recorded in all the seasons. Increased amount of 
silica was noted in the rice leaves grown in summer 
and lowest in winter season whereas autumn rice 
showed the inteimediale reaction. An interesting 
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Table I 


Data on the percentage of total silica and infection values of two vars. of autumn rice ai 

three different stages of growth 


Vars. 

N level 
Kg/ha 

Seedling stage 

Post-tillering stage 

Prellowering 

stage 

Infection 

value 

Total silica 
(%) 

Infection 

value 

Total silica 
(%) 

Infection 

value 

Total silica 
(%) 

Dular 

0 

3*39 

60*8 

6*63 

35*0 

5-38 

48*8 


10 

3*86 

50-6 

7*47 

32*0 

6*70 

46*2 


20 

4-65 

48-0 

9*30 

22*6 

8*36 

41 -8 


30 

4*64 

46*6 

9*32 

23*2 

8-34 

40*4 


40 

4-64 

46-8 

9*30 

23*8 

8*32 

40*0 


50 

3-61 

56*4 

5*57 

40*4 

4 •40 

55*2 


60 

2-14 

84*0 

4*67 

68*0 

3*30 

62-0 

Dhairal 

0 

303 

62*4 

610 

38-0 

4*95 

53*0 


10 

305 

58*8 

7*06 

36*0 

6*00 

39*4 


20 

4-42 

52*8 

9*01 

25*4 

7*12 

.32-8 


30 

4-32 

50*2 

9*11 

25*6 

7*16 

.32-4 


40 

4-38 

50*0 

9*15 

25*6 

7-18 

32-0 


50 

2*48 

82*6 

5*42 

43-0 

3*42 

58-2 


60 

2*08 

89*6 

3*20 

53*0 

2-93 

86-0 

Correlation between total silica and infection value. 







D.F. 

12 


12 


1 ^ 



r value 

—0* 95* ** 


-0-88*** 


(>•95*** 


Table II 


Data on the percentage of total silica and infection values of two rice vars. of winter rice a! three 

different stages of growth 


Vars. 


N level 
Kg/ha 


Seedling stage 


Post-tillering stage 


Total silica 

(%) 


Infection 

value 


Total silica 

(%) 


Patnai 23 0 

1-95 

88*0 

5-38 

10 

2*82 

80-0 

5-62 

20 

3*53 

50-4 

8-18 

30 

3*53 

50*6 

8*16 

40 

2*51 

88*0 

8*18 

50 

2*60 

84*2 

5-39 

60 

1-25 

91-6 

4-60 

Latisail 0 

1-65 

90-8 

5*02 

10 

2*25 

83-2 

5*17 

20 

3*12 

52-2 

I'll 

30 

3*11 

52-8 

7*65 

40 

3*14 

56-2 

7-72 

50 

I'll 

88-0 

5-16 

60 

1*06 

95-4 

3-01 

Correlation between 

total silica 

and infection value 


D.F. 


12 


r value 


_Q. 



Prcllowcring s(agc 


Infection 

Total silica 

Infection 

value 

(%) 

value 

48-8 

4-22 

53-6 

43-8 

4*98 

50-4 

34*4 

7-22 

32-2 

28-4 

7*24 

32-0 

27*2 

6-14 

40-1 

40-4 

4-26 

49*8 

50*4 

311 

59-2 

41-0 

3*81 

58-0 

45-0 

4*53 

53-0 

36-6 

6*82 

37-3 

33-2 

6*92 

35-2 

34*9 

6-03 

36-0 

46-0 

3-17 

51-6 

74-2 

2-92 

82-0 

12 

-0-95*** 


12 

-0-98* 
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result (Figs. 1, 2 and 3) was observed in case O;' 
different doses of nitrogen, i.e., higher percentage 
of total silica at 20-40 kg N/ha level in ail the 
seasons and at all the stages of the growth period 
which was inversely correlated with brown spot 
disease development. With excess of nitrogen level, 

i.e., 50-60 kg N/ha the disease intensity also 

increased and the silicon status decreased and the 
same was true with deficient level of nitrogen, i.e.. 
0-10 kg N/ha. No remarkable difference could 
be observed betw^een the varieties in a particular 
season. Tasugi and Yoshida" explained about 
decreased silicon uptake of graminaceous plants 



i. BOSE OF NITROGEN 

(H/M 

Fig. 1. Relationship of total silica to the 
incidence of brown spot disease of summer rice 
at 0-60 Kg N/ha level at seedling stage V, = 
Latisail ; Vo = CB-1. 
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Ui 
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a. DOSE OF NITROGEN 


Fig. 2. Relationship of total silica to the 
incidence of brown spot disease of summer rice at 
0-60 Kg N/ha level at tillering stage. V-, = Latisail. 
V.o=zCB-l. 
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under excess nitrogen nutrition. But the present 
investigation could not offer any explanation about 
the decreased silicon content in rice leaves under 
deficient nitrogen level. 
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Fig. 3. Relationship of total silica to the 
incidence of brown spot disease of summer rice 
at 0-60 Kg N/ha level at preflow'ering stage V-, = 
Latisail, V.j> = CB-l. 


Thus it may be concluded that silicon content of 
rice leaves and brown spot disease incidence are 
negatively correlated. Lower amount of silica in 
rice leaves stand for susceptibility to brown spot 
disease. Balanced nitrogen nutrition might be an 
important criterion for increasing the silicon status 
of rice leaves and making the rice crops less 
susceptible to brown spot disease. 

Dept, of Plant Pathology, S. Gangopadhyay.=" 
University of Kalyani. S. B. Chattopadhyay. 
West Bengal, June 19, 1974. 
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MERREMIA PELT AT A (LINN.) MERR. (CON- 
volv ulaceae)-a new record to 

INDIAN FLORA FROM GREAT 
NICOBAR ISLAND 

During a Joint Scientific Expedition to the Great 
Nicobar Island in 1966, an interesting member of 
Convolvulaceae was collected which on critical 
studies turned out to be Menemla peitaUi (Linn.) 
Merr., a species hitherto unrecorded from India. 
The plant is distributed in Malesia, Philippines, 
New Guinea, Madagascar, Mascarenes, Sechyelles, 
Tropical Australia and Polynesia. The occurrence 
of this taxon in Great Nicobar Island is therefore 
not only a new record for India but represents an 
extension of its range of distribution up to the 
Nicobar Island. A detailed description of the taxon 
with an illustration is presented in this paper. 



Fig. 1. Merremia pelt at a (Linn.) Merr. A branch 
with flowers. 


Merremia pelt at a (Linn.) Merr. Interpr. Rumph., 
Herb. Amb. 441, 1917 ; Ooststr. in Bliimea 3 : 352. 
1939, et van Steenis in FI. Males. (Ser. 1) 4: 452. 
1973 ; Backer et Bakhuizen van Den Brink, FI. 
Java 2 : 489, 1965. Convolvulus pekatus Linn, 
Sp. PL 1194, 1753. Ipomoea nymphaelfolia Bl. Bijdr. 
719, 1825. /. pelf at a Choisy, Mem. Soc. Phys. 
Geneve 6 : 452, 1833. Merremia nymphaeifolia 
Hallier, Verslag. Biiitenz. 127, 1895 ; Ridley, FI. 
Mai. 2 : 458, 1923. 

Twiners. Leaves ovate-cordate to semi-orbicular 
12-14 X 11 *5-14-0 cm, alternate, long petiolate, 
distinctly peltate, entire, shortly apiculate at apex, 
glabrous; veins 8-9 pairs, reddish on the abaxial 
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side, radiating; petiole 7—12 cm long, glabrous. 
Flowers 2-4 in axillary cymes, yellow, 6-7 cm long ; 
bracteate, bracteolate ; pedicel 1-0-1 *8 cm long. 
Sepals 5, free, coriaceous, 1-5-2-0 X 1 *^1-1‘2 cm, 
greenish, imbricate, glabrous. Petals 5, united, 
bright yellow, glabrous ; corolla tube funnel-shaped, 
5x4 cm. Stamens 5, epipetaloiis ; filaments dilated, 
hairy at base ; anthers spirally twisted, hairy. 
Carpels 2, united, glabrous. Capsules subglobose, 

4-lcculed, 4-valved ; seed 4, densely brown tomentose. 

Specimen examined : Galathea river bank, Great 
Nicobar Island, 24-3-1966— Thotthathrl and 
Banerjee 11497 (CAL). A handsome twiner 
growing along river beds. 

Dislribitiion : Malesia, Philippines, New Guinea, 
Madagascar, Mascarenes, Sechyelles and Tropical 
Australia. 

Botanical Survey of India, K. Thothathri. 

Calcutta, S. P. Banerjee. 

July 31, 1974. P. K. Hazra. 


INVESTIGATIONS ON A MOSAIC DISEASE OF 
CAPE GOOSEBERRY 

Cape gooseberry (Physails peruviana L.) is one of 
the commercially grown fruit crops in some 
parts of India. During 1973, a mosaic disease was 
observed on Physalis peruviana in the germplasm 
collection of Physalis spp. at the Indian Institute 
of Horticultural Research, Hessaraghatta. The 
characteristic feature of the disease is severe mosaic 
mottling of the leaves. The leaves are reduced in 
size and very often exhibited symptoms of malfor¬ 
mation and distortion (Fig. 1). The affected 
plants are stunted in growth. The number of 
flowers and fruits per plant was found to be less 
when compared to healthy plants. Investigations 
were therefore undertaken to identify the causal 
virus and the results obtained are presented in this 
communication. 

Under artificial inoculation, the virus was readily 
transmissible by sap to the herbaceous hosts but 
restricted in its host range to the plants belonging 
to families Amarantaceae, Chenopodiaceae and 
Solanaceae. It produced mosaic mottling symptoms 
on Nicotiaiia debnyii L., TV. piumhaginifolia L., 
TV. rusiica L., Physalis angulata L., P. ixocarpa 
Brot., P. minima, P. peruviana L., P. floridana 
Rydb., Nicandra physaloides (L.) Pers., and 
Petunia hybrida Vilm. Chlorotic local lesions 
were observed on TV. tabacum L. van Xanthi 
and on Chenopodium quinoa Willd. Necrotic 
local lesions followed by systemic necrosis 
was observed on TV. tabacum L. van W.B., while 
necrotic local lesions alone were produced on ino¬ 
culated leaves of Chenopodium, amarqnficolor 
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Coste and Reyn., C. alhu'.n L., C. ambrosloidcs L., 
C. murale L. and Goftv/nrena globosa L. 





\ 
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Fig. 1. Gooseberry leaf showing mosaic and 
distortion symptoms. 

Out of four species of aphids tested, vi-., Myzus 
persicae Sulz., Aphis gossypii Glov.. A. craccivora 
Koch., and Macrosiplnim sonchi L., only M. persicae 
transmitted the virus successfully. The aphids 
were given one hour pre-acquisition fasting and 15 
minutes of acquisition feeding on diseased plants. 
After acquisition feeding the viruliferous aphids 
were allowed to feed on the test plants overnight 
and then they were killed by 0-02% parathion spray. 

The gooseberry mosaic virus (GMV) inoculum 
(sap) could tolerate heating at SS"" C. for 10 
minutes, but not at 60= C. The virus was infective 
at a dilution of 1 : 1.000 but not at 1 : 10,000. The 
longevity in vitro of the virus in crude sap was 
found to be 4 days at room temperature {28-30® C) 
but it increased up to 10 days when the crude sap 
was stored at 5® C. 

The virus under study was tested with different 
antisera, viz.,. Cucumber mosaic virus (CMV), 
Tobacco ring spot virus (TRSV), Tobacco etch 
virus (TEV), Potato virus Y (PVY), Potato virus 
X (PVX), Tobacco mosaic virus (TMV) and egg 
plant mosaic virus (EMV). However, no positive 
reaction was observed with any one of the anitsera 
tested indicating that it is not related to them. 


Current 
Science 

Capoor and Sharma (1965)* reported a mosaic 
disease of Cape gooseberr\ caused by TMV. The 
virus under the present study did not produce 
local lesions on A". chi:'nosa and it also showed 
negative reaction \Hiih TM\' antisera. Therefore 
it cannot be TMV or its strains. Since the present 
virus did not induce any v^mptoms on any of the 
CLicurbitaceous hosts, the possible relationships with 
CMV has been elimirEated. This was also confirmed 
by serological tests. Chamberlain ci939j-, and 
Nariani and Sharma (1971b' reported a mosaic 
disease of Cape gooseberry caused by CMV {Ciicumls 
virus 1). Moline and Fries (1972)^ isolated a 
virus from Physul’s species which was serologically 
related to Belladonna mottle virus (BMV) but 
the virus, reported herein, does not resemble in 
its physical properties and host range with BMV. 
Horvath tl97()j"* reported P, peruviana as a 
symptomless carrier of potato viruses X and Y. 
Based on the physical properties, host range, vector 
transmission and serological tests, the virus under 
r-tudy has tematively been identified as a new 
virus causing mosaic disease of Cape gooseberry 
in India. 

The authors are highly grateful to Dr. G. S. 
Randhawa for providing facilities and encourage¬ 
ment. Thanks are also due to Dr. C. P. A, Iyer 
and to .Mr. .M. D. Subramaniam, for supplying 
seeds of different Physaiis species. 

Indian Instt. of Hon. Research, S. J. Singh. 

255, Upper Palace Orchards, K. S. M. Sastry. 
Bangalore 560006. July 24, 1974. K. S. Sastry. 
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BALASOPHORA ABBREVIATA BLUME 
IN KARNATAKA 

The curious root parasite Balanophora abbreviata, 
Balanophoraceae, was first collected in Java and 
described by Blume^ in 1827. It has been sub¬ 
sequently recorded in Africa, Madagascar, Indo¬ 
china, Malaysis and the Pacific Islands. There is 
no mention of this species in any of the Indian 
Floras. 

The authors have collected this taxon on the 
eastern bank of the Cauvery^ river near Rangana- 
thittu, nine miles awm’ from Mysore City, for the 
last five successive years, between July and October, 
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Since the species has a considerable range of dis¬ 
tribution and recorded variability, an account of 
the observations made on the collected material is 
g!%’eii below. 

The heshy achlorophyllous holoparasite is charac¬ 
terized by its distichous scale leaves and bisexual 
inflorescences with zygomorphic male flowers, 
located below the female part (Fig. 1). The plants 



Fig. 1. Balanophora abbreviata Blume, adult 
plant with host roots. 

grow in abundance, coming up like mushrooms, on 
the roots of Acacia suma Buch., Ham. and 
Pithecalobium diilce Benth. in sandy soil rich in 
humus well under shade. It is an annual appear¬ 
ing as small whitish or cream coloured underground 
nodules on newly produced young host roots soon 
after the first showers of the Southwest Monsoon. 
The nodules gradually develop into larger many- 
lobed tubers. The surface of the tuber is finely 
granular either with or without stellate warts. From 
each lobe bursts open a monoecious flowering scape 
bearing 4-6 distichous scale leaves, 20-40 almost 
sessile male flowers and innumerable female flowers. 
The bracts of the male flowers are small and needle¬ 
like when present. The tepals are usually four 
in number. The synandrium is laterally extended 
and consists of 15-25 anther loculi. The pollen 
grains are spherical and possess a finely spinulate 
exine baring 8-12 cicular pores. The female 
flowers are aggregated on an ovoid terminal capitu- 
lum. The spadicels are long with an upper obconi- 
cal part and a narrow lower region. The cuticular 
ridges of spadicej epidermis arc conspicuous and 
lamellated. The archegonia-like pistils representing 
the female flowers are located both on the maip 


axis of the inflorescence and at the bases of the 
spadicels. 

During post-fertilization stages the male flowers 
wither, while the female flower bearing region 
enlarges considerably and acquires a dark gray 
colour. At the end of the growing season, by 
October, the entire plant body collapses and dis¬ 
appears leaving grain-like minute fruits, simulating 
the sand grains, to germinate and produce the next 
crop of parasite on young new'Iy produced host 
rootlets in the succeeding season. 

The taxon described by Haines- in his Botany 
of Bihar and Orissa as B. poly and ra, the taxon 
recorded as B. poly and ra near Visakhapatnam from 
Andhra Pradesh by Dutt-^ and the one created as a 
new species of Acroblastum, A. ambavanense, by 
Venkatareddi-^ from Poona District are essentially 
in agreement with the description of Balanophora 
abbreviata Blume (see Bertel Hansen'“», 1972). 
B. polyandra Griff, is distinctly dioecious with 
actinomorphic male flowers and tri-porate pollen as 
against the monoecious B. abbreviata Blume in 
which the inflorescence is bisexual, and the male 
flowers are zygomorphic with polypantoporate pollen. 

Dept, of Post-Graduate Govindappa D. Arekal, 

Studies in Botany, G. R. Shivamurthy. 
Manasa Gangotri, Mysore-6. July 11 , 1974. 
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ON THE PREVALENCE OF ACTINOMYCETES 
IN THE RHIZOSPHERE OF THE MEDICINAL 
PLANT, SOLANUM KHASIANUM 

ACTINOMYCETES have received little attention in 
relation to the rhizosphere phenomenon in crop 
plants^'- though emphasis has been on their 
antagonistic potentialitiesi'^. Actinomycetes were 
suppressed completely in the rhizosphere of 
medicinal plant, Rauvolfia serpentina^. In the 
present report, evidence is presented on the influence 
of the medicinal plant, Solanurn khasianum Clarke 
on the nature of the actinomycetes in the rhizo¬ 
sphere. 

The non-rhizosphere (control) and rhizosphere 
samples of 18 month old S. khasianum plants were 
collected from 0—3, 3—6 and 6—12 inch layers® and 
the actinomycete population was estimated employ¬ 
ing Kuster s agar^. The morphological grouping 
of actinomycetes was established following rpoist 
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chamber slide culture method"^ and the antagonistic 
activity of the actincmycetes was assessed by the 
standard cross streak assay technique employing 
various bacteria! and fungal test organisms. 

Actinomycetes were recorded in larger numbers 
in the rhizosphere of S. khasianuni and the rhizo- 
sphere effect (rhizosphere : soil ratio) varied from 
3*9 to 7-1, the maximum being in the top layer 
(Table Ij and these results are similar to earlier 
Table I 

Actinomycete population in Ike non-rhizosphere and 
rhizosphere soils of S. khasianum from 
different depths 


Population in lO^/g 

Depth oven dry soil . 3 

(inch) Rhizosphere Non-rhizosphere 

(R) (S) 


Table n 

/ hr incidence oi aniaconis'ic nciinomyceics in the 
noti-rhlzosphcre and rhizosphere soils of 
S. khasianum a: different depths 

(Expressed as “o of total aciinomyceies populaiion) 


Treatment 


Antagonistic actinomycetes 


Antibacterial Antifungal Combined 
antibacterial 
and anti¬ 
fungal 


Rhizosphere 
0-3 inch 60*0 

3-6 inch 40 0 

6-12 inch 0 


20-0 20-0 

20-0 200 

0 0 


0-3 

43*3 

6*1 

7-1 

3-6 

23-4 

5-9 

4-0 

6-12 

21-0 

5-4 

3-9 


Xon-rhizosphere 


0-3 inch 

45-0 

10-0 

35-0 

3-6 inch 

45-5 

7-5 

22-0 

6-12 inch 

50-0 

20-0 

30-0 


reports on the incidence of actinomycetes in the 
rhizosphere of perennial plants-'*^ and other crop 
plants'*"*'. The rhizosphere effect gradually 
decreased with the increase in depth and this is 
because of sudden decline in the actinomycete popu¬ 
lation in the second and third layers which is 
similar to the results fr*om yellow birch seedlings^. 
The actinomycetes encountered in the rhizosphere 
soils belonged to genera Sireptomyces (80-09?) and 
Micromonospora {20-0ffc) while Nocardia was 
absent whereas in the non-rhizosphere soils all the 
three genera were recorded. Among the Sirepfo- 
myces, the series Spira was dominant followed by 
series Rectus flexibUis in the rhizosphere. while the 
series Retinaculum apertiim. Monoverilcillus, Mono- 
veriicillus-spira and Biverticillus were absent. 

Actinomycetes with antibacterial activity alone 
were more predominant than those with antifungal 
and combined antibacterial and antifungal activity- 
in both the rhizosphera and control soils (Table IT). 
Similarly the abundance of antagonistic actino¬ 
mycetes in the rhizosphere of Citrus spp. and other 
plant species^■'”» were reported earlier. Antagonistic 
actinomycetes were more in the top two layers 
while they w'ere absent in third layer of the rhizo¬ 
sphere ; the reasons for a specific suppression of 
antagonists in the deeper layer of the rhizosphere 
are not known. Majority of antagonists from the 
rhizosphere were specifically inhibitory to S. aureus 
and P. solanacearum and S. cereviceae whereas 
those from non-rhizosphere soil were inhibitory 
XQ 5, aureus, subtilis ftnd Z, malvacearum^ 


The authors are thankful to the ofiicer-in-charge 
and other stafif members of Central Indian Medicinal 
Plants Organisation, Bangalore, for the facilities to 
collect the samples from their Experimental Farm. 

Dept, of Agril. Microbiology, G. Oblisami." 

Univ. of Agrl. Sciences, N. J avasheela." 

Bangalore-24, July 23. 1974. 
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PATTERNS OF NODAL ANATOMY IN 
LOGAMACEAE 

0\LY a few’ - investigations on the nodal anatomy 
of family Loganiaceae have appeared so far. The 
present communication is intended as a supplement 
to pre-existing literature incorporating the studies 
from the species belonging to mark 1, 2, 3 and 4 
genera, viz., Strychnos afzelii Gilg., S. congolana 
Gilg., S. dinkf’agei Gilg., S. malacoclados Wright, 
S. niix-vomica L., S. souhrensis Hutch, et Dalz., 
S. spinosa Lam., Nuxia flonbunda Benth., GompJio- 
stigma virgafnni (L.f.) Bail!, and Buddleia asiatica 
Lour. 

An internode reveals a complete vascular cylinder 
(Fig. 1). At the node, a single broad and arc-shaped 
trace is given off from the vascular cylinder and 
a gap is formed (Fig. 2). Minor variations are 
observed during the further course of trace which 
generally divides into three bundles (Fig. 3), 
almost of the same size on entering the petiole 
ie.g., Strychnos spinosa). In S. afzelii and S. nux- 
vomica the arc-shaped trace first divides itself into 
three (Fig. 4) middle one being heavier than the 
two small lateral ones. The latter divides into two 
each, at the base of the petiole thus supplying 
5 bundles to the lamina (Fig. 5). In S. soiibrensis, 
however, trace divides into a few, soon after it is 
given off (Fig. 6). 



Figs. 1-8. Fig. 1. Vasculature of the intemode. 
Fig. 2. Arc-like leaf trace in S. nux-vomica. Fig. 3, 
Leaf trace dividing into 3 in S. spinosa. Figs. 4-5. 
Serial transections of the node of S. nux-vomica. 
Fig. 6. T.S. node to show leaf trace dividing into 
many. Figs. 7-8. Serial transections of the node 
of G. virgatum. (LT—leaf trace, L—lateral). 

In Gomphostigma virgatum and Buddleia asiatica 
yaspular cylinder (Fig. 7) gives off a single tra^e 


which sends one lateral branch each on either side 
before entering the petiole. The lateral branches 
divide further to give rise to a branch, each supply¬ 
ing the stipiilar line before fading away (Fig. 8). 
In B. asiatica laterals are fully consumed. 

The data accumulated so far brings forth three 
patterns of nodal anatomy: (1) multilacunar in 
Fagraea as recorded by Hasselberg-, (2) unilacunar 
single traced with laterals for stipular line, exempli¬ 
fied by Buddleia asiatica and (3) unilacunar with 
single broad, arc-shaped trace, e.g., Strychnos 
spinosa, etc. 

The third of these categories needs further con¬ 
sideration since such a broad and arc-shaped trace 
represents several concrescent strands (Money, 
Bailey and Swamy, 1950)'*. Accordingly the follow¬ 
ing three types indicating probable concrescent nature 
of arc-shaped trace are evident, {a) single trace divid¬ 
ing into several, (h) single trace dividing into five 
and (c) single trace dividing into three. The 
broad, arc-shaped trace, therefore, resulted from 
the fusion of several strands. Canright-t considers 
such a trace as the most evolved among unilacunar 
types. It is possible that unilacunar condition with 
a broad arc-like trace represents the ultimate type 
of nodal pattern in Loganiaceae. 

School of Plant Morphology, A. M. Bendre. 
Meerut College, Meerut, July 19, 1974. 
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ACTIVATED VERMICULITE AS AN 
INSECTICIDE 

Earlier investigations have indicated that clay 
minerals could be converted into highly insecticidal 
substances by activation treatmentt"-k In the 
present study, acid and heat activation were carried 
out on some Indian vermiculites and their insecti¬ 
cidal properties are presented. 

Four samples of vermiculite from different 
states were beneficiated by sedimentation and passed 
through 100 mesh (Tyler’s Standard). Acid acti¬ 
vation was carried out by autoclaving the samples 
with ION sulphuric acid at 151b/sq.inch pressure 
having clay acid ratio of 1 : 6 and washed free of 
sulphates with deionised water. After drying and 
pulverizing to 2 [i fraction, they were heated to 
400° C in an electric muffle furnace for 3 hoursL 
The samples were tested for insecticidal activity 
using TnhoUum castaneum (Herbst) adults as test 
insects and the bioassay was conducted in a chamber 
maimwed at 35“F and 56% R.H, Mortality 
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count was taken after 7 hours exposure and 40 
hours post-exposure period. Standard deviation for 
the replicates was calculated. 

The study showed that heat activation alone did 
not produce any insecticidal activity but on acid 
heat activation the verniiculites from Karnataka 
and Bihar developed high insecticidal property 
(Table 1). Vermiculite from Andhra Pradesh also 

Table I 

Effect of activation on insecl'icidal acliyity'''’ 
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Ctj2 
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ts s 8 






ts ^ . 

'o 

In < 

fc 

< b 
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M24 Vermiculite 0 
(Exfoliated 
Package 
waste) 

M26 Vermiculite 0 
(Andhra) 

M27 Vermiculite 0 
(Bihar) 

M25 Vermiculite 0 
(Karnataka) 


13 

:kl -2 

69 

:l:2*6 46 

79 

4:3-0 

89 

:1 2*3 49 

64 

+.2-7 

92 

131 51 

80 

4:2*3 

98 

±2*4 53 


* Per cent inseect mortality. t Standard deviation* 
Degree of freedom 19. 


gave good activity whereas pre-exfoliated vernii- 
CLiIite (package waste) on activation treatment 
showed lower insecticidal activity. U was also 
observed that samples which had acid solubility of 
more than 50% showed greater insecticidal property. 
The acid treatment produced more micro-capillaries 
on the particle surface and adsorbed lipids from the 
insect cuticle. The insect mortality was brought 
about by the resultant desiccation^’A 

Acute oral toxicity trials of vermiculite (2-8 g/kg) 
on albino rats were conducted to determine the 
mammalian safety. Even high level ingestion did 
not produce any toxic symptoms in rats for 48 hrs. 
The study also indicated that vermiculite is a safe 
and promising mineral for controlling stored- 
product insects. 

T thank Dr. S. K. Majumder for his helpful 
suggestions and Dr. H. A. B. Parpia for his keen 
interest in this study. 

Central Food Technological J. S. Venugopal. 

Research Institute, 

Mysore 570013, India, August 3, 1974. 
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INFLUENCE OF ALDRIN ON RADIO-CARBON 
('•‘C-GLUCOSE) INCORPORATION BY TWO 
RHIZOBWM SPECIES 

Application of various insecticides to soil to 
control soil-borne insect pests is a common practice 
in modern agriculture. Some of these insecticides, 
especially chlorinated hydrocarbons, persist in soil 
for a long lime. The effect of such persistent type 
of insecticides on the beneficial microorganisms 
in soil, such as Rbizobium, a symbiotic nitrogen 
fixing group of bacteria, is little understood. 
Oblisami ef reported that the insecticides endrin, 
carbofiiran and disulfoton inhibited to varying 
degrees, the growth in vitro of Rhizohinm from red 
gram; however, BalasubramanianT^ observed that 
lindane, iipto 5 ppm concentration, did not affect 
the growth of Rhizobium japonicnm in vitro but 
altered the carbon (glucose) metabolism of the 
organism. The efiPect of Aldrin (1, 2, 3, 4, 10, 10- 
hexachloro 1, 4, 4 a, 5, 8, 8 ^-hexahydro-er.do 1,4- 
exo-5, 8-dimethanonaphthalene), a common soil 
applied insecticide, on the radiocarbon ('-‘C-gliicose) 
assimilation in vitro by two species of RIrzohiuni 
is reported in this communication. 

Rhizobium trifolii from lucerne (Medicago 
sativa L.) and Rhizohiuin sp. from black gram 
(Phaseolus mu/igo var. radiatus Linn.) were grown 
in malt extract medium- for 48 hr. One ml of 
this culture was added to 99 ml of the medium 
contained in 250 ml Erlenmeyer flasks. Calculated 
quantities of Aldrin (prepared from ‘Aldrcx-2() EC" 
formulated by Shell chemicals) were added to each 
llask so as to obtain 1 ppm (normal level) and 
2 ppm (two-fold level) final concentrations of Ihe 
active ingredient. Duplicates were maintained under 
each treatment with appropriate controls. The 
flasks were then incubated on a gyratory shaker 
at 25° C. After 48 hr incubation, to each flask 
was added 1 ml of an aquecus solul’on of 'jidio- 
act'vo (i-^C) glucose (uniformly labe’L'd) of speci¬ 
fic activity 0-05mc/ml (22 mc/mM of glucos.A 
using an automatic micro-syringe and liipiin 
incubated for 3 hr. The cells were then haiwesied 
by centrifuging at 27,000 g at 5° C for 10 min. 
v/’lh repeated washings with physiological saline. 

One part of the cell pellet was taken in an 
alLiniinium planchet, demoisteneci under infra-red 
heal and the radioactivity monitored with a g<as 
flow proportional counting system. Of the remain¬ 
ing portion of the cell mass, equal quantities (on 
wet weight basis) of cells of the two Rhizobium 
species were extracted with various solvents as 
described by Kamen- and the following cellular 
ficictions were obtained in succession: (T) cold- 
TCA soluble fraction, (2) alcohol soluble fraction, 
(3) alcohol-ether soluble fraction. (4) hot-TCA 
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Table I 


Iniiiicnce of Aldrin on the radio-carbon (^^C-glucose) incorpora-ion by fwo species of Rhizobium 



Total activity 


% radioactivity incorporated in 


Treatment 

(whole cells) 
cpm/mg dry 
cells 

Cold TCA 
solubie 
fraction 

Alcohol 

solubie 

fraction 

Alcohol-ether 

soluble 

fraction 

hot-TCA 

soluble 

fraction 

Insoluble 

residue 

Rhizobium trifolii (Lucerne): 

No insecticide (control) 

39-25±l-91 

27-39 

20-09 

11-52 

37-23 

3-77 

Aldrin 1 ppm 

56-lldz2*52 

25-24 

20'IS 

12-00 

37-11 

4-87 

„ 2 ppm 

52-90 ±0-95 

33-45 

15-55 

6-67 

37-20 

7-12 

Rhizobium sp. (Blackgram): 

No insecticide (control) 

20-41 ±0-39 

37-21 

18-13 

J7-G8 

18-72 

8-86 

Aldiin 1 ppm 

26-62 ±0-71 

46-40 

15-66 

8-95 

17-20 

11-79 

„ 2 ppm 

26'54±0-63 

48-28 

17-19 

6-89 

19-05 

8-60 


cpm; Counts per minute. 


soluble fraction and (5) insoluble residue. One ml 
of each fraction was transferred to an aluminium 
planchet, evaporated to dryness under infra-red heat 
and the radioactivity monitored. 

The per cent distribution of radioactivity in the 
cellular fractions of the two rhizobia is presented 
in Table 1. The total radioactivity incorporated 
into the whole cells increased significantly with the 
insecticide treatment in both the rhizobial species 
indicating a general increase in the carbon (i^C- 
glucose) assimilation by the organism. 

it is clear from the results that Aldrin treatment 
altered the i-^C-glucose assimilation in different 
fractions of the cellular constituents of the two 
species of Rhizobium and the effect varied with 
the level of the insecticide. Balasubramaniant 
observed in R. japoniciim that lindane, a gamma 
isomer of benzene hexachloride (BHC), altered 
the incorporation of radio-carbon (^^C-glucose) 
into the different constituents of the growing cells. 
The observed increase in the percentage incorpora¬ 
tion of radio-carbon induced by the insecticide 
treatment, in the cold-TCA soluble fraction and the 
insoluble residue, presumably composed of poly¬ 
saccharides and protein respectively, indicate 
increased synthesis of carbohydrates and proteins 
in the cells, at the cost of lipid synthesis (alcohol- 
ether soluble fraction), with no appreciable change 
in other cellular constituents, viz., alcohol soluble 
fraction (cell wall and cytoplasmic membranes) 
and hot-TCA soluble fraction (nucleic acids), in 
the two Rhizobium species. The exact mode of 
action of Aldrin on the carbon metabolism of 
Rhizobium spp. and the effect of such carbon assi¬ 
milation process, as affected by the insecticide on 
the R/HcoucU/Ji-Iegume symbiosis, are yet to be 
worked out. 


Radio-tracer Lab., A. Balasubr.amanian. 

Dept, of Agri. Microbiology, J. H. Kulicarni. 

Univ. of Agri. Sciences, H. 1^. R. Reddy. 
Bangalore-24, July 17, 1974. 
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EFFECT OF DIFFERENT CONCENTRATION OF 
ETHREL (2-CHLOROETH\L PHOSPHONIC 
ACID) ON THE PROPERTIES OF BANANA 
FRUITS DURING THE ARTIFICIAL RIPENING 

The plant growth activity of ethrel has been attri¬ 
buted primarily to its ability to release ethylene to 
plant tissuesi''^-i<>. Burg^ and otherS'^'i<» have 
demonstrated the dramatic influence of ethylene on 
fruit ripening and maturity. However, a simple 
dipping procedure with ethrel would be of interest 
in many parts of the world. Postharvest dipping 
for 30 seconds to 3 minutes or spraying the fruit 
with ethrel has promoted ripening of bananas at 500 
to 2,000 ppm^'^’i-i, pears at 250 to 1,000 ppm^*^ n, 
pecans at 6,000 ppm^^ and mangoes at 100 to 
10,000 ppm^. The present investigation is aimed 
at studying the effect of different concentrations of 
ethrel on fruit quality of ‘‘Maghraby” banana, during 
the artificial ripening. 

Materials and Methods .—Eight mature bunches of 
‘‘Maghraby” banana fruits (Musa sapieivum var. 
Gros Michel), were used in this investigation, 
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representing four treatments of two bunches each. 
The banana bunches were sprayed with aqueous 
soiuiions of ethrel, at 0. 500. 1,000 or 2,000 ppm 
and were kept at room temperature (70-75= F). 
Determination of some physical and chemical 
characteristics of the fruits such as colour deve¬ 
lopment, peelability, total soluble solids, total sugars, 
reducing sugars, non-reducing sugars were carried 
out at three day intervals. Extraction and determi¬ 
nation of sugars were carried out according to the 
modified Schaffer-Hartmann^- methods as described 
by Said^-. 

Results AxVD Discussion 

I. Colour Development .—^The colour develop¬ 
ment was estimated according to Fruit Dispatch 
Company Colour Chart”. The rate of colour 
development (Table I) was more rapid in fruits 
treated with 2,000 and KOOO ppm than those treated 
with 500 and 0 ppm ethrel. These results are in 
agreement with those reported by Abou Aziz and 
Al^d-El-WahabC 


Table I 

EjJ^ct oj dlfjcrtn: cancvnrraiions of ethrel on colour 
development diirinc: the artificial ripeniiie; of 



banana 

fruits a: 

70-75= F 


Period of 
ripening - 
in 

days 

Grade No. 

after treatment 

Control 

500 

ppm 

1,000 

ppm 

2.000 

ppm 

0 

1 

1 

1 

i 

3 

1 

3 

5 

5 

6 

1 

5 

6 

6 

9 

2 

6 

7 

7 

12 

3 

7 

8 

8 

15 

4 




18 

5 




1. Green. 


5 

. Green tip. 



2. Green, trace of yellow. 6. All yellow. 

3. More green than yellow. 7. Yellow-flecked with 

brown. 

4. More yellow than green. S. Yellow with large 

brown areas. 


Table II 


Effecl oj different 

concent rat ions of 

ethrel on the peeling condition, during the 
banana fruits 

artificial ripening of 

Period of 


Treatments 


ripening — 

in days 

Control 

500 ppni 

1,000 ppm 

2,000 ppm 

0 

Unpeeling 

Unpeeling 

Unpeeling 

Unpeeling 

3 

do. 

Hard peeling 

Peeling 

Peeling 

6 

do. 

Peeling 

Easy peeling 

Easy peeling 

9 

Hard peeling 

Easy peeling 

do. 

do. 

12 

do. 

do« 

do. 

do. 

15 

Peeling 


... 


18 

do. 

— 

• • 

* * 


2. Peeling Condition .—It seemed from Table 11, 
that fruits were still hard to peel till the first sign 
of ripening was noticed. The time required to 
peel the banana fruits easily was shortened by 3-6 
days depending on the concentration of ethrel. It is 
interesting Lo note that the colour test and peeling 
condition form a good criterion for evaluating the 
ripening of banana fruits. 

3. Total Soluble Solids .—Data in Table III 
show a progressive and consistent increase in the 
total soluble solids during the ripening in the 
treated fruits. The increase^ of total soluble solids 
during ripening is due to the starch hydrolysis^'-. 

4. Tola! Sugars.—Tht effect of different con¬ 
centrations of ethrel on total sugars content of 
banana fruits is shown in Table IV. Total sugars 
reflect a gradual increase during the ripening of 
the banana fruits until the end of ripening stage. 
This was true in both treated and untreated fruits. 


Table III 


Effect of different concentrations of Ethrel on the 
io*al soluble solids during the artificial ripening 
of banana fruits 


Period 

of 

ripening 
(in days) 

O' 

, o 

total soluble solids 

Control 

500 

ppm 

1,000 

ppm 

2,000 

ppm 

0 

3-6 

3'6 

3-6 

3-6 

3 

3'7 

5'6 

7-7 

90 

6 

4*0 

8'2 

15*0 

16-4 

9 

5*3 

15'2 

16'7 

18-8 

12 

8-3 

16'9 

18*0 

20-9 

15 

IM 




IS 

11-5 





The rate of increase in the total sugars was faster 
in the treated fruits than in the untreated. 
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Table IV 

Efjea of difjercnt concentrations of efhrel on total sni'ars {reducing and non-reducing) during the 

artificial ripening of banana fruits 


Period 

of 

ripening 
(in days) 


Control 



500 ppm 


1,000 ppm 

2,000 ppm 

T.S 

R.S 

Non- 

R.S 

T.S 

R.S 

Non- 

R.S 

T.S 

R.S 

Non- 

R.S 

T.S 

R.S 

Non- 

R.S 

0 

2-3 

0*9 

1-4 

2-3 

0-9 

1-4 

2-3 

0-9 

1 -4 

2-3 

0-9 

1 -4 

3 

2-6 

M 

1-5 

5-31 

3-01 

2-3 

613 

4-1 

203 

8-73 

6 - 5 

2-23 

6 

3*7 

1-71 

1-99 

7-82 

4-52 

3-3 

1404 

10-14 

3-9 

14-53 

10-66 

3-87 

9 

5*81 

2 8 

3-01 

14-6 

10-73 

3-87 

16-88 

12-3 

4-58 

18 03 

13-26 

4-77 

12 

8-11 

4-21 

3-9 

15-9 

11-33 

4-57 

16-81 

11 83 

498 

19-30 

14-21 

5-09 

15 

10-8 

7-0 

3*8 










IS 

11-9 

8-1 

3*8 











T.S : total sugars, R.S: reducing sugars, Non-R.S: non-reduci. g sugars. 


Maximum value of total sugars was high in the 5 . 
fruits treated with 2,000 ppm than those treated with 
1,000 or 500 ppm of ethrel. It was also noticed ^ 
that the reducing and the non-reducing sugars take 
a similar trend. Reducing sugars represent the ^ 

major portion of the total sugars during the course 
of artificial ripening. This may be attributed to 
'the early ripening process in the treated fruits. 

Fruits treated w'ith 2,000 ppm of ethrel reflect a 
higher value of reducing and non-reducing sugars 
than those treated with 500 and 1,000 ppm. 

Botany Department, A. B. Abou Aziz. 

National Research Centre, M. M. El-Tanahy. 

Dokki, Cairo, A.R.E., 

June 3, 1974. 
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Fertility in Relation to Different Haemoglobin Variarts aopeared to be signiiicantiv more fertile (50-4*^ 


in Mariana Cows 

Several attempts have been made to correlate 
haemoglobin types with fertility in sheept - How¬ 
ever, there appears no published information on the 
possible association between Hb types and fertility 
in Zebu cows. The present note reports the same. 
645 Mariana cows of different Hb phenotypes were 
randomly bred to different bulls irrespective of their 
Hb types over a period of 4 years. Hb A A cows 
produced significantly more calves (62-6fc) than 
either Hb AB (47o%) or Hb BB 
animals. In addition, Hb AA animals appeared 
to calve at a significantly earlier age (1237 ziz 28 
days) than the Hb AB (1336 ±32 days) and Hb 
BB (1340 ±25 days) types. Calving interval was 
also slightly, though not significantly, shorter in 
Hb AA cows. Since Hb type in cattle is inherited 
as a simple Mendelian trait-'s advantage can per¬ 
haps be taken of this apparent association between 
Hb types and reproductive efficiency for improving 
fertility in Zebu cattle through controlled breeding 
based on this physiological trait. 

Dept, of Physiology, B. P. Sengupta. 

U.P. College of Veterinary 
Science, 

Mathura (India), July 4, 1974. 
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Fertility in Relation to Red Cell Polassium Types in 

Murrah Buffaloes 

A recent study^ has indicated that the distribu¬ 
tion of red ceil potassium in buffaloes is genetically 
controlled. The possible association betw^een red 
cell K- types and reproductive performance in 
Murrah buffaloes is reported here. The study was 
carried out with 256 buffalo cow's and 11 buffalo 
bulls over a period of 3 years. Female fertility 
was nearly identical in HK (48-4%) and LK type 
(45-7% ) of buffalo cows. In contrast, male 
fertility appeared to be related to red cell K+ types, 
the trend being in favour of LK animals. Gross 
initial motility (LK —2*02 and H.K. —2*6), live 
sperm concentration X lO^'/ml (LK — 1348, HK 

— 979) and fructolytic index (HK —1-75; LK 

— 1-40) were significantly more in LK type than 
in HK type of bulls. Moreover, the LK bulls 


than the HK bulls (33-8% ). The no. of services 
per conception was not significantly different in 
the two groups t HK i-86; LK 1-75). The present 
findings point to the practical possibility of selec¬ 
tion of potentially more fertile young bulls at a 
very early age on the basis of red cell K- type. 
Dept, of Physiology, B. P. Sengupta. 

U.P. College of Veterinary 
Science, 

Mathura (India), Jufy 4, 1974. 


I. Sengupta, B. P., 7. agric. 5ci., 1974, 82, 559. 


.Udditiens to the Host Range of Bottle Gourd Mosaic 

Virus 

A mosaic disease of bottle gourd (Lagenaria 
leiicantha) is wide spread in Aligarh. Detailed 
studies with regard to the host range, symptomato¬ 
logy, thermal inactivation, longevity in vitro, dilu¬ 
tion end point, transmission behaviour revealed that 
the virus is identical to the one described by 
Vasudeva ei al.- and Shanker el o/.L In the host 
range studies, however, Commelina nudiftora, Mukia 
maderaspatana and Salvia sp. proved to be addi¬ 
tional hosts of the virus. All these plants showed 
visible symptoms and the virus was recovered on 
back inoculation to L. leiicantha. Though no 
visible symptoms were evoked on Cucurbita pepo, 
Gomphrena globosa and Impatiens balsainina yet on 
back inoculation virus was recovered and thus they 
served as symptomless carrier of the virus. Datura 
stramonium w'as described earlier (Vasudeva et al.-) 
as symptomless carrier, however, it was proved to 
be non-host in the present studies. 

Department of Botany, S. Qamar A. Naqvi. 

Aligarh Muslim University, K. Mahmood. 

Aligarh 202001, India, 

September 5, 1974. 
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Record of the Greenhouse Whitefly Trialeurodes 
vaporariorum (Westwood) on Tomato 

The greenhouse whitefly Trialeurodes vaporario¬ 
rum (Westw'ood) was first reported to occur in 
India by David^ infesting potato {Solanum tube¬ 
rosum) at Thummanatty (Nilgiris). Recently, the 
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insect was noticed for the first time to infest 
severely tomato (Lycopersicon esculentum) plants 
and to a mild extent French bean (Glycine max) 
at Kotagiri (Nilgiris). 

The species being a plastic one exhibits conspicuous 
variation which can be correlated with the physi¬ 
cal properties of the leaves it inhabits. The speci¬ 
mens collected agreed with the structural features 
of the pupal cases that occur on moderately hairy 
leaf, except for the difference in the length of the 
8th abdominal setae which were about 87 p long 
as against 10 to 20 fi in the normal form. 

The occurrence of the whitefly at Thummanatty 
and Kotagiri indicates that the species is widely 
prevalent in the Nilgiris and a thorough search 
may add to the discovery of additional hosts. 

The authors extend their sincere thanks to 
Prof. T. R. Subramanian, for the facilities provided. 
Dept, of Entomology, A. V. Navarajan Paul. 
Tamil Nadu Agril. Univ., B. Vasantharaj David. 
Coimbatore 641003, September 5, 1974. 
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Grafting Behaviour Between Lycopersicon esculentum L. 

Var. Marglobe and Solanum spp. (Solannm torvum 

and S. melongena L.) 

Grafting has been an important method of over¬ 
coming incompatibility barriers in crosses between 
species of the genus and genera of the family. 
Hely ef al. (1953)^, grafted TrifoUum repens on to 
T. ambiguum and achieved good result. Later, 
Nirk (1959)- obtained eight self sterile interspecific 
hybrids by grafting prior to crossing, L. esculentum 
and L. peruvianum. In the present study, wedge 
grafting was used to make grafts between Solanum 
spp. and L. esculentum. Solanum torvum which is 
a perennial species with an elaborate root system 
and which is a hardy crop, was used as stock and 
L. esciiientum was used as scion. The objects were 
to examine the possibilities of making L. esculentum 
perennial, increase its life span, make it drought 
and disease (wilt) resistant. Observations revealed 
that stock-scion establishment was early, remained 
for a longer period with profuse flowering in 
S. melongena and L. esculentum grafts compared 
to S. torvum and L. esculentum. In addition, the 
number of successful grafts were more in the 
former grafting than in the latter. But in both 
the cases the grafts could not be made to remain 


perennial. Pollen studies in the grafted plants indi¬ 
cated no significant pollen sterility. A plausible 
explanation for this failure may he the inability 
of L. esculentum to maintain the seasonal hormonal 
balance like S. torvum which is perennial. 
Department of Agril. Botany, B. R. Rajendra. 
Univ. of Agril. Sciences, A. K. Kelenjar. 

Hebbal, Bangalore 560024. G. Shivashankar. 
November 16, 1974. 
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normal coordinate analysis of sulphamide 

C. R. GOPINATH akd K. S. RAGHAVENDRA RAO 
Spectroscopy Division, Deparimeni of Physics, Bangaiore University, Bangalore 


Abstract 

A normal coordinate analysis of sulphamide SO.ANH.,;., molecule is carried out using 
the characteristic set of valence coordinates’ introduced by Herranz and Castano^ and a sec of 
potential energ>^ constants is reported. Mean vibrational amplitudes, corioIis constants and 
thermodynamic quantities for a harmonic oscillator approximation, at different temperatures are 
also evaluated. 


Introduction 

rj'HE study of sulphamide is of general interest 
because of its marked acid properties and its 
ability to form salts of the type S 02 (NHAg) 2 . 
The exact nature of the force field of a molecule 
cannot be determined unambiguously from the 
vibrational frequencies alone. To fix the force 
fields completely, additional data like mean vibra¬ 
tional amplitudes, corioIis constants and thermo¬ 
dynamic properties are often necessary. However, 
approximate force fields can be determined using 
the kinematic method suggested by Herranz and 
Castanot. The present paper deals with the ana¬ 
lysis of molecular force fields of the sulphamide 
molecule using the above method. 

1. PoTENTi.xL Energy Constants 
The molecule sulphamide belongs to € 2 ^. point 
group nearly in agreement with X-ray results^ and 
with the fundamental vibrational frequencies- falling 
under the irreducible representation t = 4aj -j- 
la.y -j- 2b^ + 2b.i> From the vibrational frequencies- 
and structural parameters*^ of this molecule, the 
symmetry coordinates and the corresponding 

inverse kinetic energy G matrix elements were 
constructed. The potential energy F matrix ele¬ 
ments were obtained by Herranz and Castano 
method!. 

L-! = BM^ B* 

where B is the orthogonal matrix which diagona- 
lises G. M is a diagonal matrix whose elements 
are the reciprocals of the eigenvalues of G. The 
asterisk refers to the transpose. The symmetry 
force constant matrix is given by 

F = L-!* Q L-! 

where is a diagonal matrix with 
= 4^2 c-rV^. 

is the L"th frequency (cm'!) and c is the 
velocity of light (cm/sec). The symmetry 
coordinates in the present work are essentially the 
same as those of Ramaswamy and Jayaraman-! 
where the constants a, b, c and d have the 


following values: a = 0*852099, ^ = 0*977023, 

c= 0-420161, and d = 1. 


Also D = S-0, dr= S - (NH.), a = OSO 

/S = (NH,)-S—(NHo) and 7 = (NH,)—S—O. 

The valence force constants thus evaluated are 
presented in Table I. 


Table I 

Valence force constants of sulphamide molecule 


Bond stretching 
and bond-bond 
interactions* 


Bond-angle Angle-angle 
interactions’* interactionst 


/d 

121114t 

f liS. 

1-8276 

fa 

1-3747 

fd 

6*3103 

f dR 

M146 

fa 

1-9960 

/do 

-0*3556 

fuy 

-2-4984 

fy 

1-5920 

f dd 

0-4780 

f dy 

1-3237 



f Dd 

0*5434 




* in m 

.dynes A“! 

. ** 

in m.dynes rad" 

1 . 

> 

t in m 

.dynes A~! 

rad"- ; 





t This number of significant figures is retained for 
internal consistency in the calculations. 


2. Mean Amplitude of Vibrations 
The important vibrational mean amplitudes of 
different bonds were calculated by the method of 
Cyvin^ and the nonbonded ones by the method of 
Ramaswamy ef al.^ and are presented in Table 11. 
Table II 


Mean vibrational amplitudes of sulphamide 
SO.j{NH 2)2 molecule of XO.yY^ lyp^ 


X = 

0 

0-03690 A 

X — 

Y 

0*04400 

Y .. 

Y 

0*05936 

0 .. 

Y 

0*06488 

0 ., 

0 

0-05548 


(Dotted line represents nonbonded distance) 


3. Coriolis Coupling Constants 
The corioIis coupling constants (f) were evalua¬ 
ted using the relation given by Meal and Polo'^ 
and are presented in Table III. 
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Table III 


Coriolis coupling coefficlenis of sulptiamide 


coupling 

species 


lif coupling 

species 

/- .V 

coupling 

species 

- 

Cli X 


0-0055 Qi X bi 

0-0182 

Oi 

tir 0-6408 



0-0077 

0-0196 


-0-5546 



0-7421 

Cjc* 0-6599 


;V 0-5309 


?4S'' 

-0-6371 

lid' 0-7559 


C 4 F 0-0785 



0-4618 

ti,-’ 0-6920 

b. X b.2 

-0-0023 



-0-4408 

A/ -0-4744 


ceF 0-8000 


^ 39 ^ 

-0-4914 

-0-47il 


CtF 0-6956 



-0-5982 

0-5682 


-0-4362 

a 2^ X bi 


-0-1929 a. . b. 

0-1803 




So," 

-0-2412 

tV 0-1252 






Table IV 





Thermodynamic properties of sulphamide molecule 


TO ^ 


(H°-E0/T* 

-(F°-Ei >;T* 

S * 

C * 

100 " 


8-0398 

48-1875 

56-2273 

8-4992 

200 " 


91192 

54-0297 

63-1469 

12-1276 

298-16" 


10-7032 

57-9618 

68-6650 

15-6004 

300° 


10-7334 

58-0277 

68-7611 

15-6571 

400° 


12-3106 

61-3351 

73-6457 

18-2827 

500° 


13-7024 

64-2354 

77-9378 

20-1477 

600° 


14-8925 

66-8418 

81-7343 

21-4626 

700° 


15-9017 

69-2154 

85-1171 

• 22-3999 

800° 


16-7587 

71-3963 

88-1549 

23-0807 

900° 


17-4905 

73-4135 

90-9040 

23-5857 

1000 ° 


18-1200 

75-2897 

93-4097 

23-9681 


H=' = heat content, F" = free energy, = Entropy, Q/ = heat capacity, E| = Energy per gm. mol of the 
perfect gas at T = 0* Cal deg”^ mol“^ . 


4- Thermodynamic Properties of Sulphamide 

A set of thermodynamic quantities is also calcu¬ 
lated and presented in Table IV. 

Principal moments of inertia calculated are 

97-4299 a.m.u.A^ 1,^^= 87-0582 a.m.u.AA 
= 102-2358 a.m.u.A2. 

Results and Discussion 
In these calculations, the approximation that the 
(NH.>) group is a point mass, has been made. 
The mean amplitude value for nonbonded distance 
O. . .0 (0-05548 A) agrees favourably with others^'^ 
for similar types of molecules. The reliability of 
the I (zeta) of Table III is confirmed since they 
obey the following sum rules. 

(^is®)“ "T- (^28^)" “T" (^38^)“ ^ (^48®)" ^ ^ 

(^10-)^ + (^29")" + (^39^)“ (^4/)- = i 

(^16*^)" "F (^26^)'' T (^36^)" “ (^46^) ^ 

F" (^25“)“ F (^35~)“ “T (^45“)" 1 


At present no experimental data are available to 
check the calculations of coriolis constants, mean 
amplitudes and thermodynamic properties reported 
in this paper. From the bond order calculationto 
[S-O (2-2), S-N(T-7)] supporting the resonance 
structure, the valence bond structure may be written 


O" NH. 
O" NH2 


In each > N-H bond there may be resonance 
between the covalent and the ionic > N“ H+ states 
and the formation of negative charge on the nitro¬ 
gen atom increases the stability of the molecule 
in view of the gain of electrostatic energy in the 
S-N bond. Thus the contribution of the structure 
O- N-H+ 

H 

O- NHo 
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may be large in view of the increased stability 
produced b>' the alternative positive and negative 
charges. The marked acid properties of sulphamide 
and its ability to form salts of the type SO^jNHAg)., 
may be in agreement with this structure. 

The authors express their thanks to Dr. K. N. 
Kuchela and to Prof. M. A. Venkatachar for their 
interest in this work. 
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NEUTRAL COMPONENTS OF THESPESIA POPVL\EA FLOWERS 

T. R. SESHADRI and N. N. SHARMA 
Department of Chemistry, University of Delhi, Delhi 110007 

Abstract 

The flowers of Thespesia popnlnea have been found to contain nonacosane, lupenone, 
myricyi alcohol, iupeoi, ^-sitosterol and ^-sitosteroi-3-D-glucoside. 


rpHE flowers of Thespesia popnlnea have been 
investigated a number of times in the past, with 
reference to the polyphenolic components present^'^. 
When the material is extracted in succession with 
petroleum ether (60-80°), acetone and alcohol, the 
flavonoids as aglycones and glycosides are found 
largely in the alcoholic extract. The petroleum 
ether extract has yielded (-f) gossypol as the main 
component^. The present note gives particulars of 
neutral components now isolated. 

The flowers of Thespesia popnlnea (3 kg) w^ere 
exhaustively extracted with petroleum ether (60- 
80°) and the extract deposited the yellow^ pigment 
(-f) gossypol’, reported earlier by Datta et al.^. 
The petroleum ether was completely removed and 
the residue taken up in ether. It was extracted 
with sodium hydroxide. Acidification of the 

alkaline extract gave a little more of (-f) gossypol. 
On evaporation of the remaining ether extract a 
dark coloured semi-solid was obtained. It was 

adsorbed on silica gel and chromatographed on a 
column of the same whereby the following com¬ 
pounds were obtained. 

Compound A, eluted with petroleum ether, had 
m.p. 64-65° (300 mg, from acetone). Its I.R. 
spectrum showed that it was aliphatic in nature, 
it did not answer Liebermann-Burchard test and 
moved to solvent front on TLC in n-hexane. Its 
mass-spectrum showed a very weak parent peak at 
m/e 408 and showed a cluster of peaks 14 units 
(-CHo) apart. The largest peak in each 
cluster represented fragment which was 

accompanied by and Ho peaks. Very 


intense peaks were for C-4 and C-5 units and the 
fragment intensity decreased in a smooth curve 
up to The (M“-CH->) peak was very 

small. The compound was identified as nonacosane. 

Compound B, eluted with petroleum ether-benzene 
(1:1), had m.p. 168-170° (from acetone. 40 mg), 
[a] ^ — 40°; 1725 em't (C=0) and gave a 

phenyl hydrazone, m.p. above 300°. Liebermann- 
Burchard test was positive. The compound w’as 
identified as lupenone. 

Compound C. eluted with benzene, had m.p. 80° 
(from acetone, 200 mg). 3500 cm'^ fOH) and 
gave an acetate, m.p. 67-69°. The mass-spectru.m 
of the acetate showed the parent peak at m/e 480- 
and the base peak at 421, confirming the presence 
of the acetate group (M-^-59). It also showed a 
cluster of peaks 14 units (-CH^) apart. Very 
intense peaks were for C-6, C-7 and C~8 units. 
The compound was identified as myricyi alcohol. 

Compound D, eluted with benzene : chloroform 
(3 : T), had m.p. 218° (from methanol, 80 mg). 

4-20°; 3500 cm“i (OHk It formed an 

acetate, m.p. 215°, [a]j^4-50°. Liebermanu- 

Burchard test w^as positive. The compound was 
identified as lupeol. 

Compound E, eluted with benzene : chloroform 
(1 : 3), had m.p. 136-137° (from methanol 200 mg), 
fa]^—40,° 3500 cm‘^ (OH) and gave an 

acetate, m.p. 125-126° (from methanol), 35°. 

Liebermann-Burchard and TNM tests were positive. 
The compound was identified as ^^-sitosterol. 

Compound Fh eluted with chloroform : methanol 
(95 : 5), did not melt up to 300° and was not 
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easily soluble in ordinary' solvents (50 mg), 50= I. 

(pyridine). Acid hydrolysis gave p’-sitosterol and ^ 

D-glucose. Permethyiation of compound F by 

Hakomori’s method and subsequent hydrolysis by 3 ^ 
Kiliani’s reagent (HCi : AcOH : H.>0 ; 1 : 3*5 : 5*5) 
gave ^3-sitosterol and 2 , 3, 4, 6 -tetra-O-methyl 4. 

D-g!ucose. Enzymatic hydrolysis with emulsin 

showed p-linkage. The compound was identified as - 
^-sitosterol-^^-D-glucoside. 


Neeiakantam, K.. Rao. ?. S. j.r.a 5:-hadri. T. R,. 
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METABOLISM IN MYTILOPSIS SALLE! (RECLUZ) (PELECYPODA): INFLUENCE OF TEMPERATURE 

K. MANGAPATHI RAO,- P. RAMACHANDRA RAJU.- S. S. GANTl- and 
N. KALYANASUNDARAM 

Naval Science and Technological Laboratory, Visakhapa:nam-S 


JT^HE inter-tidal zone experiences to a great degree 
^ the vicissitudes of terrestrial climate and at 
low tide zone the marine animals are subjected to 
a wide range of temperature fluctuations. Ghiretti^ 
observed that the metabolic rate is generally related 
to temperature in molluscs as in other poikilotherms. 
The effect of temperature on the respiration of 
many molluscs has been studied earlier-'-^. How¬ 
ever, studies on the effect of temperature on bivalves 
appear to have received limited attention^ 

Mytilopsis saliei (Recluz) is a central American 
species which has migrated to Indian waters in 
recent years and has shown extensive propagation 
in local waters^o. The animal has been found to 
withstand variations in salinities ranging from fresh 
water to 50% as determined earlier^i. In the 
present studies, investigations were undertaken to 
examine the influence of temperature ranging from 
5° C to 40° C on the metabolism of the bivalve 
M. saliei. 

Material and Methods 
The experimental animals were collected from 
test panels exposed at the local harbour and were 
allowed to acclimatise overnight in the laboratory. 
Healthy animals of various size groups were then 
selected and taken in respiratory chambers indivi¬ 
dually^-. The experiments on the respiration of 
the animals were conducted at various controlled 
temperatures ranging from 5° C to 40° C at every 
five degree interval. It was ensured that the sea¬ 
water temperature in the experimental jars was 
brought to the required level prior to the beginning 
of the experiment. The respiratory chambers 
containing individual animals were then flushed 
with nitrogen to remove any oxygen. A series of 
experiments were conducted at each temperature 


^ Present address : Naval Chemical and Metal¬ 
lurgical Laboratory, Naval Dockyard, Bombay 400001. 


and the minimal and maximal rates of respiration 
were determined. This was regarded as the index 
of active and standard rates of metabolism^s. 
Fresh lot of animals previously acclimatised in the 
laboratory were selected for each temperature. 

Results 

The metabolic rate was calculated from the follow¬ 
ing formula'^-^ : 

Y' = 

where Y' = the respiration rate (Y/X) 

X = the body weight 
a = constant 

and b" — the specific exponent of weight ( 6 - 1 ). 

A calculated regression line of the metabolic rates 
(both standard and active) in relation to body size 
has been drawn for each temperature level on a 
double log scale as shown in Fig. 1. The effect 
of temperature on animals of 100 mg body weight 
has been reconstructed from Fig. 1 and drawn on 
a semilogarithmic scale (Fig. 2 ). On the basis of 
standard and active metabolic rates determined 
earlier, scope of activity at different temperatures 
examined has also been determined (Fig. 3). 

It may be observed from the results (Fig. 1) 
that the value of b varies with temi^rature in the 
mussel M. saliei. The slope of regression corres¬ 
pondingly varied with temperature both for active 
and standard metabolic rate. The standard rate 
of metabolism appeared to show a general trend, 
increasing w'ith increase in temperature. The active 
rate, on the other hand, showed a variable response 
to temperature and apparently no general pattern 
could be observed. The active rate was generally 
higher at 5° C, 15° C and 30° C. The active rate 
of metabolism, however, decreased beyond 30° C. 
The scope of activity as shown in Fig, 3 indicates 
clearly that the maximum activity, of these species 
is recorded at 15° C. Although another peak was 


Vot. 44, S o. 41 
Feb. 20, 1975} 


MetaboVism in Mytilopsis iReanz) (Pe‘£c^f-:zz} 


also obtained ai 30* C, the scope here was much cy temperature changes. The casa. rate c: mela- 
less than that of 15'C. holism, her.ever, showed a ti'end rov.ards an increase 



Fig. 1. Active (A) and standard (S) metabolic rates of My,tiIopsis sollei in relation to body 


size at different temperatures. 



Fig. 2. The effect of temperature on the 100 mg 
size animal—^reconstructed. 



Fig. 3. Influence of temperature on the scope 
for activity. 

Discussion 

. It may be observed from the results that the 
metabolism in M. sallei remains generally unaffected 


with increase in temperature. The active rate on 
the other hand showed fairly wide fluctuations at 
different temperature. Similar fluctuations in the 
active rate of metabolism have also been recorded 
earlier for Mytihis edulis and Littorlna litforea^. 

The effect of temperature on active and standard 
rates of respiration of a wide variety of inter-tidal 
invertebrates have been studied earlieri^’is and 
extensively review'ed by NewelF^. In many species 
the temperature affected the active rate of oxygen 
consumption to a much greater extent than the 
standard rate and the rate of active metabolism 
increased with increase in temperature upto a 
certain levelS’i". Barcroftis and Bullock^Q on the 
other hand have demonstrated that the metabolism 
does not increase regularly with temperature. The 
scope of activity, being the difference between the 
active and standard rate, does not appear to follow 
any uniform pattern in the case of M. sallei and 
in fact is comparatively more at lower temperatures 
than at higher temperatures. 

The significance of this temperature-independent 
metabolism has been discussed in detail by 
Barcroft^^^, BuIIocki^, Davies^^ and recently by 
Newell and Northcrofti^. it is generally agreed 
ihat the relatively undisturbed metabolism over a 
range of temperatures would indicate an important 
homeostatic mechanism in a poikilotherm and that 
this would allow the rates of metabolic reactions 
to proceed at a relatively constant rate despite the 
fluctuations in environmental temperature in the 
intertidal zone. 
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EFFECT OF IONIZING RADIATION O.N SEED GERMINATION OF PASSIFLORA SPECIES 
S. G. TORNE AND (JMiss) N. P. RAUT DESAI 
Department of Botany, S. P. Chowgule College, Margao, Goa 


^HE recent popularity of the genus Passifiora. 

because of its edible species, has attracted the 
attention not only of ta.xonomists but also of cyto¬ 
geneticists. Of the 400 known species of Passifiora. 
about 50 to 60 bear edible fruits. Probably all 
these are indigenous to the American tropics. In 
most areas of the tropical and subtropical world 
where passion fruit is grown, the species P. edulls 
Sims, (purple passion fruit) predominates. Purple 
passion fruit, because of its high fruit quality is 
by far more popular in Australia, New Zealand, 
Brazil and S. Africa. In India it is known only in 
some parts. Besides the juice, purple passion fruit 
also contains vitamin A and niacin^. Commercial 
production of this fruit has limitations because 
of its susceptibility to common pests and diseases 
and intolerance to cold. 

Seed germination percentage has been found to 
be very poor in P. edulis and to a certain e.xtent 
in P. foetida Linn. Ionizing radiations could be of 
great importance as a means for removing the 
dormancy of the plant material, increasing the 
germination and germination energy of seeds, 
tubers and roots. 

Seeds of P. edulis were obtained from Sims Park, 
Nilgiris and those of P. foetida were obtained from 
Agriculture and Fisheries Department, Kowloon, 
Hong Kong. Seeds of both the species were sur¬ 
face sterilized before they were dispatched to BARC, 
Trombay, for irradiation. The irradiation treat¬ 
ment consisted of 12 levels of gamma rays ranging 


from I kr to 30 kr with 150 seed sample used 
per dose. The entire experiment was repeated twice 
and the mean was tabulated and given in Table I. 
Table I 

Gvrniinaiion and survival percentage of P. edulis 
and P. foeiida seeds irradiated widi gamma rays. 
Da*a taken after 30 days of survival 


P. edulis P. foetida 


Dose 

Germination 

o.' 

y'O 

Survival 

o / 

0 

Germination 

O/ 

-• 0 

Survival 

% 

Control 

33-4 

33-5 

38-7 

67-3 

1 kr 

87-6 

90-4 

80-5 

94-6 

1 *5 kr 

82-3 

1000 

84-8 

92-3 

2kr 

SS-7 

92-4 

81-4 

93-4 

2-5kr 

80-7 

83-7 

94*5 

91-7 

5 kr 

74-6 

76-8 

89-7 

84-7 

7-5kr 

68-3 

61-3 

84-5 

82-3 

10 kr 

59-7 

45-7 

79-8 

68-4 

12-5 kr 

48-3 

43-7 

69*4 

58-7 

15 kr 

41-5 

40-2 

59-8 

51-3 

20 kr 

18-4 

14-8 

33-6 

27-8 

25 kr 

06-7 

04-5 

27-6 

18-5 

30 kr 

000 

00-0 

00-0 

000 


The irradiated seeds were sown within 24 hours, 
in pots together w^iih the control seeds. Survival 
percentage for each dose was determined. 

Table I indicates that the percentage of seed 
germination in both the species was found to have 
increased at lower doses over those of control but 
the survival percentage of seedlings increased 
considerably at lower doses ranging from 1 kr to 
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5 kr in P. eduils and from 1 kr to 10 kr in P, foeiida. 
After i5kr there was observed a sudden drop in 
the eermination as well as in the survival percent¬ 
age :n both the species. More or less similar type 
of results were obtained in Lupiniis luteiis, Papaver 
.somniferunP ; Datura stramonium^. 

The seeds of both the species which w^ere irradia¬ 
ted at lower doses were found to have germinated 
earlier than those of the control and of higher 
doses. The effect of ionizing radiation on the 
acceleration of seed germination was indicated very 
clearly. Between 1 kr to 2*5 kr, seeds germinated 
within 18 to 21 days while seeds of control P. edulls 
took 29 days for germination. While at 1 kr to 
2 kr seeds of P. foeiida germinated within 10 days 
but the germination was observed on 15th day in 
control seeds. Almost every investigator found that 
germination and germination energy of seeds 
increased after irradiation with small doses^ 



Fig. 1. Relation of survival in the seeds of 
P. edulis exposed to different doses of gamma 
rays. 

In Sweden and in U.S.A. plant breeders who use 
radiation are employing the so-called ‘‘critical dose” 
in which about 40% of the plants survive. Accord¬ 
ing to Dubinin^ a critical dose of radiation is the 
one in which an appreciable depression is observed 
in the development of plants, but at which, an 
adequate number of plants remains capable of pro¬ 
ducing seeds. Also there is a relation between the 
radiosensitivity, number of chromosomes in cells 


and their size in different species of piauts. Such 
a comparison was made by Sparrow^^ It has been 
found that in genera! plants with a similar number 
of chromosomes have almost equal radiosensitivity. 
The radiosensitivity is being figured here in the 
term of critical dose. In the present investigation 
P. ediitis which has In— 18 and with large chromo¬ 
somes {range 47-9 m — 13-19 m), the critical dose 
is 14*5 kr (Fig. 1) while P. foeiida with 2n = 22 
and with comparatively smaller chromosomes 
(range 28*42 At — 4-9/i) has a critical dose as 18 kr 
{Fig.''2). 



Fig. 2. Relation of survival in the seeds of 
P. foeiida exposed to different doses of gamma rays. 
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Abstract 


The main flight muscle of certain bats 
These hbres, unlike the fibres of most mixe< 
(.anaerobic) as well as lipoxidative (aerobic; 
this highly active muscle seems to be related 

Introduction 

HE flight muscles of most birds and bats, unlike 
other venebrate skeletal muscles, are adapted 
for contractions at a high frequency for prolonged 
pericxis, resulting in their specialized histophysio- 
Jogical and biochemical organization. Of the two 
main types of fibres in these muscles^, the smaller 
red fibres are rich in myoglobin, mitochondrial 
substance, certain lipolytic and oxidative enzymes 
(lipoxidative), and function largely aerobically- 
metabolizing lipids as their chief energy fuel. The 
larger white fibres are poor in myoglobin, mito¬ 
chondrial content, lipoxidative enzymes, rich in 
glycolytic enzymes., and function largely anaerobi¬ 
cally-using glycogen as their major energy substrate. 
The red fibres perform slow and sustained contrac¬ 
tions, while the white fibres are capable of rela¬ 
tively faster/short-Iasting contractions. Certain birds 
and bats have been described as having only red 
fibres in theii' major flight muscleU The metabolism 
of these red muscles has been closely identified 
with that of the usual red fibres of other muscles, 
as mentioned above. However, during our recent 
studies- on the exclusively red breast muscle of 
certain microchiropteran bats and weaver finches, 
we observed significant metabolic differences between 
the fibres of this muscle and the red fibres of the 
mi.xed muscles (having both red and white fibre 
types). Our observations are at variance with the 
usual metabolic speciatipn of the red fibres as pre¬ 
dominantly fat-utilizing, aerobic components of 
muscle metabolism. We report results that suggest 
the distinct metabolic capacity of ihe pure red 
flight muscles to meet their energ>’ requirements 
through both glycolytic and lipoxidative metabolic 
channels, quite unlike the fibres of other skeletal 
muscles. A possible correlation of such meta¬ 
bolic duality in these muscles with the specific 
flight physiology of the animals has been attempted. 

Materials and Methods 
The main flight muscle (m. pectoralis major) of 
certain microchiropteran bats {Pipistrelliis sp.) and 
weaver finches {Ploceus phiUppimis) was used in 
the present study. Cryostat-cut 10 sections of 

- Present address : Department of Zoology, Hans 
Raj College, University of Delhi. 


anu r:nchc< is concposcc e-xclusiwly of red fibres. 

1 muscles, possess distinct capicin* for glycolytic 
npes of metabolism. The metabolic cualiry of 
ro its contraaile physioiogt'. 

the fresh frozen muscle were processed for the 
histochemicai demonstration of succinic dehydro¬ 
genase (SDH), lactic dehydrogenase (LDH), 
D-glycerophosphate dehydrogenase (^i-GPDH), 
phosphory lase, lipids, givcogen'b and lipase^. 

Observations and Discussion 

Cyiologically, the fibres of the pectoralis muscle 
could readily be identified as the usual red ones- 
on the basis of their mitochondrial density—apparent 
in the preparation for SDH activity (Fig. 1 A)— 
and high myoglobin oonient, imparting an intense 
red colour to the muscle. Histochemicai prepara¬ 
tions revealed the presence of both glycolytic 
(Fig. 1C, D) and lipoxidative (Fig. 1 A, B) meta¬ 
bolic components, and also that of lipids, glycogen 
and LDH activit>-, uniformly in all the muscle 
fibres. Due to this histochemicai uniformity it was 
not possible to differentiate the muscle fibres into 
specifically glycolytic and lipoxidative types, that are 
obserxed in mixed skeletal muscles. 

Higher level of glycogen has been reported in 
the red than in white fibres of cenain mammalian 
and avian skeletal muscles"' Hexokinase activity 
has also been reported" to be higher in red than in 
white muscle. Besides these, in vitro studies on 
the carbohydrate metabolism in predominantly red 
muscles have revealed their glycolytic capacityS‘t<>, 
Yet. there seems to have been no attempt to investi¬ 
gate critically the glycolytic capacity of totally red 
skeletal muscles. In the house sparrow pectoralis, 
presence of glycogen and phosphory'lase activity 
has been described in the fibres of the superficial 
region, w’hile the fibres of the deeper region were 
found to be predominantly of oxidative type^t. 
This., in a morphologically homogeneous red muscle 
both glycolytic and lipoxidative activities were 
demonstrated (though in different regions)—in 
direct relation to the specific mode of flight of the 
animal. Closely parallel to this are our observa¬ 
tions, Though there is no distinction of fibres 
(and of their regional distribution) into glycolytic 
and lipoxidative populations, both types of meta¬ 
bolic components were present uniformly in all the 
fibres of bat (Fig. 1) and finch pectoralis. These 
fibres also showed uniform myesin-adenosine 
triphosphatase (n?-ATPa.se) activity throughout the 
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muscle-, reflecting their identical pattern of con¬ 
tractility, since the m-ATPase activity of the muscle 
fibres is directly related to the speed of their con- 
tractioni-. We have also observed that the intensity 
of the glycolytic activity in the fibres of the ‘red’ 
pectoral is of bats and finches is almost as high as 
in the white fibres of the typical skeletal muscle-. 



Fig. 1. Histochemical demonstration of the 
enzymic components of glycolytic and lipoxidative 
metabolism in the major flight muscle (m. pectro- 
ralis major) of the microchiropteran bat. Both 
lipoxidative, and glycolytic enzymes are shown to 
have uniform activity in all the fibres, which are 
all of one type. (A), succinic dehydrogenase 
activity; (B), (C), (D), activity of lipase, 
phosphorylase, and ^-glycerophosphate dehydro¬ 
genase respectively, x 200. 

Slow and fast contractions, in the pectoralis of 
most birds and bats, are the individual functions 
of red and white fibres—^using mainly lipids and 
glycogen respectively. Thus, it seems only appro¬ 
priate to elicit from our observations that the occur¬ 
rence of both glycolytic and lipoxidative metabolic 
components uniformly in all the individual fibres 
of the ‘red’ pectoralis of the small microchiropteran 
bats and weaver finches (probably also in other 
birds having simijar pectoralis) is an essential 
parallel of their capacity to perform both slow and 
fast contractions during flight. Physiological studies, 
using electromyographic recordings of the pecto¬ 
ralis muscle (composed exclusively of red fibres) 
of certain birds, have revealed the capacity of such 
Ted’ fibres to perform both slow and fast contrac¬ 
tions during flightiS’is. We suggest that a physio- 

Curr. Sci.—4 - 


logical sliiCL from a fas: lo s-ov.- con-raciiGn 
vice versa) during flight is accompanied Dp a meta¬ 
bolic shift a: cellular level—which these Ted’ 
fibres arc quite capable since they possess both 
glycolytic and lipoxidative metabolic systems. 
Similar metabolic shifit has been reported in dogs 
—where longer periods of muscular exercise 
showed gradual shift from carbohydrate to fat 
utilization^*^ It is likely that in the exclusively red 
pectoralis of bats and finches, energy derived from 
glycolysis is used during the short bursts of flight 
(requiring instant energy), while that from lipoxi¬ 
dative activity is utilized for relatively sustained 
flight. This interpretation however can be sub¬ 
stantiated only by comparing the metabolic profile 
of the muscle at rest, as in the present study, with 
that of the muscle immediately after flight. 

This, to our knowledge, is the first suggestion of 
the possible operation of both glycolytic and lipoxi¬ 
dative metabolic cycles within the same individual 
fibres of the exclusively red pectoralis of the active 
fliers. Evidently, a pure red muscle also possesses 
the metabolic equipment that is normally, and 
almost exclusively, characteristic of the white fibres 
of mixed skeletal muscles, suggesting thereby a local 
metabolic specialization of the muscle fibres in 
response to the specific flight physiology of the 
animals. 
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LETTERS TO THE EDITOR 


EFFECT OF MAGNETIC ACTIVITY OxN NOON 
BITE-OUT AT KODAIKANAL—INFLUENCE 
OF SOLAR ACTIVITY 

The occurrence of a prominent trough accompanied 
by two maxima, one in the forenoon and the other 
in the afternoon in the diurnal variation of foF2 
at equatorial latitudes referred to as noon ‘bite- 
out’, is a characteristic feature at stations that fall 
in the trough of the ‘equatorial anomaly’. 
(Appleton, 1946; Bailey, 1948; Maeda, 1955; 
Rastogi, 1959). Sarma and Mitra (1956) studied 
the noon bite-out phenomenon by introducing two 
parameters: —/o)//^ and 1/3 — 

where /j. and are the frequencies correspond¬ 
ing to the forenoon peak, midday trough and after¬ 
noon peak respectively in the diurnal variation of 
foF2. The ratio P^/P^ is thus an index of the 
asymmetry in the noon bite-out effect. It was 
shewn by Sarma and Mitra (1956) that the ratio 
Pj^/P^» attains a value of unity at a particular 
sunspot number knowm as critical sunspot number 
which is found to increase with increase in 
magnetic dip. A later study by Raju and Rao 
(1959) for a number of equatorial stations indicated 
the critical sunspot number to increase with decrease 
in i L-I; where L and I are the geographic latitude 
and magnetic dip respectively. Bhargava and 
Subrahmanyan (1962) studied the influence of dis¬ 
turbed geomagnetic conditions on the noon-bite-out 
in foF2 at Kodaikanal for the period 1955-58 and 
reported the midday trough and the afternoon peak 
in foF2 to be reduced during disturbed conditions 
compared to quiet conditions, while the forenoon 
p;ak is more or less unaffected. This means the 
ratio P1/P2 is high during disturbed conditions com¬ 
pared 10 quiet conditions. 

In the present investigation, the effect of dis¬ 
turbed geomagnetic conditions on the asymmetry 
of the bite-out phenomenon at Kodaikanal (Geo. Mag, 
Lat. 0*6® N, Dip : 3*5° N) over the ascending phase 
of the solar cycle (1964-69) has been studied to infer 
the influence of solar activity. Published monthly 
ionospheric data of Kodaikanal for the period 1964- 
69 has been used for this purpose. For each 
month, the data have been divided into those of 
quiet conditions (2 K^ ^ 10) and disturbed condi¬ 
tions (3K^j^25) w^h^re K^ is the planetary 
K-'ndex of geomagnetic activity. The median values 
of foF2 at half-an-hour intervals were calculated 
for both the periods separately from which the 
parameters P;^, Po and P|/P.2 have been evaluated. 
Median values of sunspot number corresponding to 


the two pe.riods have also been obtained for each 
month. Running averages were then calculated to 
smooth out -^hort term and seasonal variations. 

In Fig. 1 we sho'.v the variation of the ratio P2/P3 
With siinspo: number for the quiet and disturbed 
periods separately. The following points may be 



Fig. 1. Variation of Pi/Po with sunspot number 
for quiet and disturbed conditions at Kodaikanal 
for the period 1964—69. 

noticed. Although the ratio P^/Po shows a general 
tendency to increase with sunspot number, its 
behaviour during low' and moderate solar activity 
periods is different in that it increases with sunspot 
number during low' solar activity periods < 20) 
and decreases during moderate solar activity periods 
(R, > 100). Further, the ratio Pi/Po is high during 
magnetically disturbed conditions compared to quiet 
conditions during the periods of moderate solar 

activity {> 100), while the behaviour is exactly 
opposite during the periods of low solar activity 
(R. <20) as can be clearly seen from Fig. 1- 

These observations are considered to be interesting 
in view of the following considerations. 

The bite-out phenomenon is obviously the result 
of interaction and the relative role played by the 

production, loss and movements terms in the 

continuity equation of the electron density at the 
peak of the layer. The movements term includes 
the effects of vertical drift, horizontal diffusion of 
ionization along the field lines and neutral winds. 
Martyn (1955) and Rao (1967) showed that the 
forenoon peak in the diurnal variation of foF2 at 
equatorial latitudes is influenced by horizontal winds 
besides production and loss processes, while the 
afternoon peak is determined by vertical drifts and 
diffusion (Gliddon and Kendall, 1962). Since the 
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results of Bhargava and Subrahmanyan (1962) indi¬ 
cate that the forenoon peak is not much affected 
by magnetic activity, an attempt will now be made 
to account for the results of the present study, 
on a qualitative basis, in terms of vertical drifts, 
and horizontal diffusion besides production and loss 
processes. It is known that during disturbed condi¬ 
tions when the horizontal component of the 
magnetic field is subnormal, there will be a consi¬ 
derable lowering of the height of the layer due 
to vertical downward drift of plasma (effect of 
westward electric currents). As such, during periods 
of low solar activity when the vertical movements 
play a relatively important role, there should be 
considerable inhibition of loss of ionization due to 
lowering of the layer resulting in high values of 
Pj/P., for disturbed conditions compared to quiet 
conditions, while there is not to be much of a dif¬ 
ference between the values of P1/P2 disturbed 
and quiet conditions during relatively high solar 
activity periods. The observed result is exactly 
opposite to that expected on the conceived simpli¬ 
fied picture of the origin of the noon bite-out 
phenomenon. 

To sum up, the present investigation revealed a 
significant influence of solar activity on the relative 
trend in asymmetry in noon bite-out during quiet 
and disturbed conditions. This feature does not 
facilitate even a qualitative understanding in terms 
of vertical upward drift and subsequent horizontal 
diffusion of ionization along the field lines. 

Thc authors arc thankful to Dr. M. K. V. Bappu, 
for his interest in this work. The assistance of 
Mr. K. Sasidharan in the computations is thank¬ 
fully acknowledged. 
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LEVEL STRUCTURE G? 

de-Shalit- tested the applicability of the core- 
excitation model to using the then available 

data and reported that the consistency of the model 
with regard to the magnetic moment and the transi¬ 
tion rates are still to be tested. Hence in the 
present note the applicability of the core-excitation 
model to all the electromagnetic properties of first 
two excited levels is tested. In addition the pro¬ 
perties are also compared with the estimations 
based on single particle as well as Kisslinger and 
Sorensen models2--i. Details of the calculations are 

given elsewhere5“7. 

The core-excitation model in its simplest version 
envisages the levels in as arising from the 

coupling of a neutron to the first 2 -b state of the 
core. In these calculations recent experi¬ 
mental data are taken^-io. The following para¬ 
meters gave the best fit : 

gp=:0-75 [Schmidt value, At/\/1 (I + 1)] 

A-' = 0*988 

g^ =0*4 (= Z/A) and 

<0 Tc“'12 >= 0*179 (average value of and 

-<^<>Hg). The value of A- is very close to 1 in 
confirmity with the requirement of the core-excita- 
lion model. The results are tabulated in Table I. 

As can be seen from Table I, an excellent agree¬ 
ment is obtained between the predictions of core- 
excitation model and the corresponding experimental 
Table I 

Comparison between theory and experiment 


Description 

Experi¬ 

ment 

Core- 

excita¬ 

tion 

Single 

particle 

Kisslinger 
et al.^ 

B (Ml) 3/2-^ 1/2 

0 082 

0 082 

7*0 


in units of eh/ 
2mc2<208 keV) 
B (Ml) 3/2^5/2 

EO-016 

0'028 

0-074 

12-6 


in units of eh/ 

2iT1C2 ^5Q 

B (E2) 5/2-^l/2 

4:0 003 

0-175 

0-179 

0-0069 

0-053 

in units of 

X 10-^s cm^ 

(158 keV) 
B(E2)3/2-^l/2 

±0-007 

0-08 

0-17 

0-0069 

0-0088 

in units of 
e- X10-^® cm^ 
208 keV) 

^1/2 in units of 

±0-016 

0-5 

0-43 

0-423 

0*32 

n.m. 

^5/2 in units of 

1-03 

1*25 

2*12 


n.m. 

^3/2 in units of 

±0 08 

0-448 

1-27 



n.m. 


values- From the present work it may be concluded 
that the level structure of i9^>Hg can be satisfactorily 
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A STUDY OF MOLECULAR FORCE FIELD 
ELLIPSES FOR SnCl, VWH LONE-P.MR 

The stannous dichloride is a typical example of 
XY., type of molecules and is of particular irnpor- 
tance in the studies of lone-pair Chemistry. 
Considerable information on the vibrational 
frequency data of SnCL> is available in the 
literature-i'A The object of the present note 
is to repon the investigations made by us on the 
molecular vibrations of SnCl. based on Green’s 
function and Partitioning (GFPl techniques^. 

The method used, which is reported earlier^-s, 
involves the following product and sum rules of 
frequencies for the isotopic substitution XY^L ► 
XY,*L for SnCl.i with lone-pair electron contri¬ 
butions : 


(i) 






~~ ms—rngm^i d-^ 

imzm/ ~ m.jmM 


Snc:. 

free lie 
cn 
as per 
Hence 
with 


: experimental freeuency asiignment for SnCl^ 
diguoiA in fixing the vaicr.ee angle and decid- 
hetrer or '/.Vi ’.ersa. Our study on 

re’.eai'* t-ra: tre .rtixiitg parameter becomes 
n.”} for the case -.v < unless has a 
’rc\ a->ignr:ten: in the range 325 cm"^ to 
r'k hut then this value of is not correct 
• the IR spectra reported by Andrews et al.'n 
we conclude which is in agreement 

the conclusion drawn from the electronic 


spectrum of SnCi^. by Naegeii ei u/.^L 


The molecular force held ellipses for SnCL have 
been obtained for valence angles 90y, 95®, 100® 
and 120'' for il? -■,= 354-8 cm" = 120 cm"^, 
= 334*6 cm‘k <3i = 334-6 =: i20cin‘A 

u-v rr 354*8 cm'* and a few are given in Figs. 1 and 
2 . From the study of the ellipses, it is observed 
that for a given valence angle the lone-pair electron 
contribution causes the eccentricity to increase ; 
while the angle of inclination of the ellipse with 
the axis decreases considerably. This is an 
interesting feature which implies that the inclusion 
of lone-pair is as if there is an increase in the 
mass of the central atom and which follows from 
the analysis of molecular force field ellipses by 
Torkingtoa^o. 


fL(;ure 1 



Fig. I. Fji as a function of F^2 > "s- 
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Table I 

Symmetry mean square amplitudes, force constants and coriolls coupling coefficients for SnCh^ 

with lone-pair 


Symme. mean sq, amplitades in A- Force constants 

- in Coriolis coupling coefficieiits 

T-0=K T=298“K mdyne/A 


a 

0*001, 9336 

0*003, 

3562 


2*115 


-0-004, 4059 

b 

y, 0*001, 8380 

0*001, 7535 

0*003, 

0231 

Fn 

2*154 


-0*048, 8186 

c 

0*002, 

7422 

2-186 

-hO-lOl, 5521 

d 

0*000, 9788 

0*001, 

4132 


2-238 


+ 0-248, 0224 

a 

0-015, 5552 

0* 055, 

1337 


0-113 


1-287, 720 

b 

c 

P 0-015, 8418 

0-016, 0955 

0*056, 

0*056, 

1332 

0760 

F 22 

0-101 

0-090 


1*280, 725 

1*272, 040 

d 

0*010, 7248 

0*037, 

2027 


0-072 


0-977, 414 

a 

0*001, 6827 

0*002, 

5171 


1*973 


0*000, 0194 

h 

P 0*001, 7300 
^33 0*001, 7791 

0*002, 

5879 

Fas 

1*919 

£2 

0*002, 3836 

c 

0*002, 

6614 

1*866 


0*010, 3129 

d 

0*001, 9710 

0*002, 

9484 


1*684 


0*061, 5151 

a 

-0*002, 0475 

-0*007, 

2783 


0*279 


1*658, 2315 

b 

P -0*001, 7980 
^^“-0*001, 5291 

-0*006, 

1341 

Fis 

0*234 

A2 

1*640, 2580 

c 

-0*004, 

9163 

0*186 

^2 

1*618. 0863 

d 

-0*001, 5291 

-0 000, 

1572 


-0*014 


0*955, 3380 


Note : a. b, c and d refer to bond angles 90°, 95°, 1C0° and 120° respectively. 


rmUKE 2. 

O), < CO3 



FlC- 2. as a function of F^o for <; 


In the case using equations (1) and 

(2) together with = 352*3 cm'i (reported 
valued), the mixing parameter comes out to be 
imaginary. Therefore by selecting = 346*5 cm"i 
(from the IR spectra^) and by varying the mixing 
parameter we arrive at a consistent set of molecular 
constants given in Table L 
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Shivaji University, 
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and 
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VARIATION OF INTERNAL PRESSURE WITH 
TEMPERATURE IN LIQUID OXYGEN, ARGON. 

NITROGEN AND METHANE 

Recently, Suryanarayana^ brought out the thermc- 
dynamx significance of internal pressure and 'n a 
private conimunicaiion stated that the interna; 
pressure should fall exponentially wiih increase in 
temperature. This aspect is verified in the present 
investigation by examining the data of internal 
pressure of oxygen, argon, nitrogen and methane in 
!heir liquid state. The method of caicu’adon cf 
internal pressure is based on the method given by 
Suryanarayana Hoc. cif.). The equation used is 


Ta 



where a is the thermal coefficient of expansion. 
is isothermal compressibility and T is the absolute 
temperature. The data for all these liquids have 
been obtained from Rowlinson-. The plots of 
In tt versus the absolute temperature are presented 
in the graph. As predicted by Suryanarayana (foe. 
cit.) all plots are clearly linear and in tt decreases 
with increase of temperature. 

In the case of o.xygen the plot is made up of 
two straight lines. A very' interesting obseivation 
in the case of oxygen is that in the region of 60® 
to 75° K, the internal pressure varies very' little 
with temperature. Several other data of oxygen 
presented by Russell B. Scott^ in the same range of 
temperatures do not give a clue to this behaviour 
of oxygen between 60° to 75° K. The experimental 
results of Kandra, Haseda and Otsubo^ on the para¬ 
magnetic susceptibility of solid and liquid oxygen 
show no abnormality in this region. 

A plot of In versus internal pressure also 

exhibits an abnormal trend in this range of tem¬ 
perature. The data of the variation of viscosity 
with temperature postulated by Rudenko and 
ShubnikovS give a similar abnormal variation of 
viscosity with temperature in the same range. The 
data on the variation of dielectric constant with 
temperature of Warlaw Warner and Keesom® show' 
a similar abnormality in the same range of tem¬ 
perature. 

The only plausible explanation seems to be that 
in this condensed region there seems to be some 
weak transient association of oxygen molecules 
forming the polymer which is said to be 

responsible for the blue colour of liquid and solid 
oxygen. Oxygen has the outstanding difference 
from most other fluids in its being strongly para¬ 
magnetic. Thus Oo, mixtures and equilibria 
due to different proportions of these constituents 
could perhaps explain an overall cancellation effect 
by which the internal pressure remains almost 
constant. 


the Editor f Currem 
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COSDVCrOMETRlC STUDY OF CdI,-KI 
SYSTEM 

CcNDUCTiviTV measurements by Van Rysselberghe 
and Nutting Lee’^ of mi.xtures containing Cdio and 
KI showed large deviations from the mi.xture rule, 
suggesting lon-pair formation. Satyavati ef ah- 
studied the ultrasonic velocity and adiabatic com¬ 
pressibility of Cdl^-KI mixtures in aqueous medium 
and concluded from the results that the formation 
cf the complex ion Cdl^‘ ’ is most likely. Raman 
spectra of cadmium halides in aqueous solutions 
of alkali halides examined by Woodward and co- 
w’orkers^ have also indicated the presence of an 
ion-pair of the type CdX^" 

This paper describes the conductivity measure¬ 
ments of solutions of Cdl2 and KI individually and 
together in aquo-organic solvents, measured under 
varying conditions to establish the structure of the 
ion-pair formed in such solutions, and the stability 
constant from the data thus obtained. 

Results and Discussion .— Cadmium iodide and 
potassium iodide used in the experiments were of 
Analar grade and the solutions of electrolytes of 
required concentration were prepared either in 
conductivity water or 75(V/V) methanol in 
conductivity water. The methanol (Extrap ure, 
Merck) was distilled twice before use. Conducto¬ 
metric measurements were made using Toshniwal 
Conductivity Bridge (Model: CL 01/01) and a 
dip type conductivity cell. The accuracy of the 
instrument is ±2pc. AH measurements were made 
at 30° C, 
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The conductivity of the mixture of Cdl^ and KI 
was always less than the sum of the conductivities 
of Cdio and KI taken separately at constant volume 
indicating ion-pair formation. The molar conaposi- 
lion of the ion-pair was determined by Job’s method 
of continuous variation^, for equimolar solutions in 
the concentration range 0*03 M to 0*07 M. The 
deviation of conductivity, A ^ -f ^2 
(where is the conductivity of a series of CdIo 
solutions and x.» that of KI solutions, K that of the 
mixture of Cdf^ and KI), was plotted against the 
ratio [CdIo]/{lCdL>] -f [KI}}. The plots obtained 
(Fig. 1) clearly show that the ion-pair contains one 
molecule of CdL, and tw'o molecules of KI. These 
are in agreement with the results of the earlier 
workers^^*. 



[ Cdl:) 

[cdljlTKll 


Fig. 1. Job’s plot for CdI.,--KI system in 
aqueous medium at 30° C. Concentration of the 
mixture A—0 • 03 M ; B—0 • 05 M ; C—0 • 07 M. 



rCdl,l+fKl] 

Fig. 2. Job’s plot for Cdl^i-KI system in 75% 
(v/v) methanol at 30° C. Concentration of the 
mixture A—0-01 M ; B—0*03 M ; C—0*05 M. 

The above procedure was repeated in 75% (V/V) 
methanol solutions in water with electrolyte con¬ 
centration ranging from 0*01 to 0*05 M. The 
data so obtained are given in Fig. 2. These curves 
indicate that the ion-pair contains CdIo and KI in 
ratio ^1:1, Hcikc, we pr o poa e that the 


ion-pair formed is of the type Cdi^-. ihe equili¬ 
brium may be represented as : 

Cdh -l-^ Cdl3- 

The stability constant of the above has been 
calculated by the method of Hegenmuller^, For 
two mixtures of molarity Mj and M^. where the 
concentrations are not very different, the corres¬ 
ponding instability constant (k) is gven by 

^ _ (Mi/2 - Zi)- _ (M,/2-Z2)“ 

Zi Z2 

where and Zo are the concentrations of the com¬ 
plexes at the maxima of the continuous variation 
curves in the two systems. From Equation (1) 
we get 

^ _ Ml - M. . uMo - Ml 

' 2 (^ - IJ 2{a ~ ])v ^ ^ ^ 

where a rzZj/Z.,. Minus sign was used for 
M^/2 > > 0 and Mi/2 > Zj > 0. Since the 

heights of the maxima and Z^) of the 

continuous variation curves could be found for the 
two mixtures, it is possible to calculate a and hence 
Zj and k. The stability constant K is therefore 
given by 

K = l/k = 1 -6 ± 0*2 X 103 and 

pK= -3-20 rt 0-06. 

From the relationship •— aG® = RT InK, the free 
energy of formation was found to be — 4*44±: 
0-09 kcal.mole"! at 30° C. 

The stability constant was also determined by 
extrapolation of Job’s curves as suggested by 
Raghavarao and coworkers^ using the expression. 


where a is the degree of dissociation and ‘C* is 
concentration. The values thus found are as 
follows : 

K = 2-0 It 0-3 X 103 and pK = - 3-30 ± 0-06. 
These values are in close agreement with those 
obtained by using Hagenmuller’s method^. 

The authors wish to thank Prof. N. V. Subba 
Rao, for his keen interest and encouragement. 
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SPECTROPHOTOMETRIC DETERMINATION OF 
COPPER (ill ItSlSG l-(2-PYRlDVLAZOj- 

2.PHENANTHROL (PAP) AS A CHROMOGEMC 
REAGENT 

Analytical applications of a large number of 
heTeroc\'c]ic azo dyes have been reviewed- 
I-12-Pyr:dyiazoj-2-phenanthrol iPAP). a cheiating 
agent-'-^ forms pinkish-red -coloured complex 
immediately on mixing with copper!II/. A stock 
solution of PAP 10-001 Mi was prepared by dis¬ 
solving i: in methanol. Cuflil stock solution was 
prepared by dissolving CiiS0^.5H..O t:\naiaR. 
B.D.H.j in doubly distilled water and i: was 
standardised gravimetrica’Jy. Ail other chemicals 
used w'ere of reagent grade. 1,4-Dioxan was 
refluxed for about 5 hours over sodium metal and 
then distilled fresh before use. 

A Unlearn, SP-600, spectrophotometer was used 
for absorbance measurements and a Metrohm pH 
meter, E-350, for measuring pHs. 

The pinkish-red, v\ater-:nsoiubie complex is 
extractable in various organic solvents, such as 
chloroform, carbon tetrachloride and benzene. The 
comple.x is soluble in 70T «v v) methanol but the 
precipitate appears after a few minutes. To keep 
the complex and reagent in solution water : metha¬ 
nol : dio.xan (35 : 50 : 15} medium was used. It 
was found that dioxan does not affect the absorbance 
of the complex even if present in larger quantities 
(up to 30^ ). The complex was found to be stable 
for 72 hours, after which measurements were dis¬ 
continued. 

The absorbance of the complex, which show^ 
ma-ximum at 560 nm, remains constant in the pH 
range 2-2-8*0 and above pH 8-0 and below pH 
2-2, absorbance falls. A mole ratio study revealed 
that for full colour development twice the calculated 
amount of the reagent, PAP, is required. In sub¬ 
sequent w'ork, five times molar excess of the reagent 
was maintained. The system obex's Beeris law’ up 
to 3-2 ppm of copper. Optimum concentration 
range for the determination of copper, evaluated by 
Ringbom's plot has been found to be 0-54 to 

2- 39 ppm. The sensitivity of the colour reaction 
fin terms of Sandell's definition) is 0-0020 ftg 
Cu/cm- at 560 nm. The molar absorptivity is 

3- 0 X 10^ moI"t em'k The apparent instability 
constant, calculated from mole ratio plot, was found 
to be 8*3 X 10"^ at room temperature. The mole 
ratio method, slope ratio method and Job’s method 
of continuous variations suggest that 1 : I rCu(II): 
PAP] complex is formed in the system. 

Synthetic solutions containing known amounts of 
copper (1-08 ppm) and varying amounts of diverse 


tLe Editor 

A-:';: ^;:l copg;r was determined in 

•A-:;- at pH 3-u. The amounts of ions 

.me caticri':. ei\Ln in parenthese-; in ppm, did not 
lT-’. iaticn o: more than 3’' in absorbance: 
PO,;--' .. Cx lOuih. Br ;800i, 1' (664 k 

NO.’ h-i':. SO.; . L oxalate flOi. tartrate 

64 ^;.. eitrai-e TI-'A. thiourea tlOOj. CNS" (TOO), 
CT' ill -4i-.;.. Sr- - TO .. Ca--^ (200), Ba-- (200), 
Mrri-^>IU;jt. La-+U4N ThiiV; ■; 15). Pi (IV) (39), 
R’j Ills TU;. OsATU) "51. However, EDTA inhi¬ 
bits colour formation while F'. Fe(II and 

HU. Hg ll*. Co-T V(V), UtVI), Cd2-, 

Rh-.lll,: and Pdf 11) interfere seriously. 
Interference due to 5 ppm each of V(V), 

L'A'l j. Pd - iU and Rhtlllf was removed by adding 
50 ppm of the citrate. Mercury (10 ppm) was 
masked with iodide, while Fefll and III) (5 ppm) 
w ith :a.mrate (50 ppmi. Attempts to mask Ni^*, 
Co2- and were unsuccessful. 

Ri cofiimt ntli il Procedure .—^To a suitable aliquot 
of solution containing between 5-4-23-9 Mg of 
copper, is added five times molar excess of 
reagent > F.AP} in methanol. The pH of the solu¬ 
tion is adjusted between 2-2-8-0 using sodium 
acetate-acetic acid buffer and the total volume 
is made to 10 ml with doubly distilled water, 
maintaining 50'-- methanol and 15(t dio.xan medium 
(to keep the complex and the reagent in solution). 
The absorbance is measured at 560 nm against the 
corresponding reagent blank and the amount of 
copper is deduced from the calibration curve. 

The authors are thankful to the Council of 
Scientific and Industrial Research, India, for the 
award of a Research Fellowship to one of them 
(A. K. R.). 
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ON THE OCCURRENCE OF SOME JURASSIC 

XODOSARlOm FORAMINTFERA FROM THE 
MANFARA DOME SECTION OF THE WAG AD 
HILL BLOCKS, EASTERN KUTCH 
Although exposures of the Mesozoic rocks have 
long been known from the Wagad hills of the 
eastern Kutch. very little has been published on its 
microfaunal contents. The more recent work on 
the Wagad rocks is that of Biswas (1971 ) and 
Deshpande (1972). Based on the stratigraphical and 
structural studies of this region, Deshpande (op. cit.) 
has proposed a detailed and revised stratigraphical 
classification. The present authors who have taken 
up the study of Wagad rocks with a view to investi¬ 
gate its microfaunal contents have followed 
Deshpande s classification. 

The Adhoi Member of the Kanthkot Formation 
is e.xposed in the Manfara Dome section (23® 30', 
70® 24'j in the westernmost part of the Wagad 
hills. In this section, the Adhoi Member is 
represented by 20 meters of grey to khakhi 
coloured siltstones and shales. The base of this 
member is not exposed here, while it is overlain 
disconformably by a conspicuous hard calcareous 
sandstone band studded with megafossils of Astrate, 
Trigonia, Pleuromya, Pholadomya, Pinna, etc. 

The shales and silts of Adhoi Member were 
processed in the laboratory and a study of its 
microfaunal assemblage has revealed twelve genera 
and nineteen species of Nodosarioid foraminifera. 

This foraminiferal assemblage is being reported 
by the authors for the first time. The fossils 
recognised and identified are as under: 

Robulus sp. ; R. Carinocordatus (Subottina and 
Srivasiava); R. stephensoni (Cushman); Lenticulina 
dilectaformis (Subottina and Srivastava); L. navicula 
(d’ Orbigny); Palmula sp. ; Astacolus calUopsis 
(Reuss); A. renominata (Schwager); A. centra- 
gyrata (Terquem); Saracenaria sp. ; Marginulina 
sp.; Vaginulinopsis hybrida (Terquem); Dentalina 
gracilis (d’ Orbigny); Nodosaria sp.; Nodosaria 
affinis (Reuss); Rectoglandulina oviformis (Ter¬ 
quem); PseudoglanduUna sp. ; Lagena sp.; Lagena 
hispidi (Reuss). 

In the above assemblage, various species of Robuhis 
constitute 36%, Astacolus 13%, Rectoglandulina 
11% and Lagena 10% ; while the rest is made up 
of the remaining Nodosarioid species. In addition 
to these forms, a few species of Ostracodes and 
some doubtful Bryozoans have also been noted. 
On the whole, ostracodes present less varieties of 
species than the Nodosarioid foraminifera. 

The most striking features of Manfara dome 
microfauna are : (/) the occurrence of several 
species of a single family of Nodosariidae, (z7) forms 
with radiate, glassy, calcareous indistinctly trans- 


paren: she<; material often resembling milk glass- 
characteristic of the Triassic and Jiirrasic Nodo¬ 
sarioid foraminifera which Brotzen (1963) prefers 
to caii the “mesonodosario'd'’ stage in the Nodo¬ 
sarioid evolution, and (///) a genera! absence of other 
foraminifera! families. 

Some of these species and genera along with, 
many other foraminifera! families have been 
reported from the other localities of Kutch Mesozoic 
(Agrawal and Singh. 1961) from the exposures of 
Habo series at Walk/iawas Tank and Fakirwari 
village and by Subottina ei a!. (1960) from the 
Lodla village and Khawada. 

Based on their studies of these fossils, the 
authors have proposed an Upper Callovian-Oxfor- 
dian age to the siltstone-shaly facies of the Adhoi 
Member of the Manfara Dome section. 

Paleoecology of these fossils is rather difficult to 
interpret as veiy^ little is known about the ecology, 
living habits and the physiology of their living 
representatives. 

General absence or the lack of development of 
other foraminiferal families in this area needs 
further investigation. A detailed study of this area 
is under progress and more exhaustive description 
of these forms along with biostratigraphical and 
paleoecological interpretations will be published in 
due course. 

The authors are thankful to Professor S. S. 
Merh for many useful discussions and a critical 
scrutiny of the text of this paper. They also- 
gratefully acknowledge the help rendered by 
Dr. S. V. Deshpande of O.N.G.C. 

Geology Department, D. M. Shringxrpure. 

M.S. University of Baroda, (Miss) Geeta Desai. 
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CHONDRITES, STERNBERG, A TRACE FOSSIL 
FROM THE DALMIAPURAM FORMATION, 
TRICHINOPOLY DISTRICT, S. INDIA 

Present note records the first ever find of 
Chondrites Sternberg in India. It is collected from 
the Grey Shale horizon in the Dalmiapuram For- 
mationi’3-9 |^ear Kallakudi. 
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Genus Chondriies Sternberg, 1833 (non M'Coy 
1848) 

Chondriies sp. 



Materia! : 3 slabs ; figured specimen No. K1 8/72. 

Dimensions : Diameter of tunnel 2 mm. 

Description : These are feeding burrows with 
plant-like branching tunnels of constant diameter 
(2 mm) and a circular cross section. Tunnels are 
filled partly with loose grey sand particles, w’hich 
but for a darker shade, are like the surrounding 
matrix, and partly with pellet-like grains more or 
less transverse to the tunnel length and may be 
the faecal pellets as mentioned by HantzscheK*. 

Remarks : Much smaller diameter distinguishes 
this species from Chondrites sp. from the Upper 
Cretaceous of Austria as figured by Hanizschel"^ : 
while C. bellensis Zieten from the Lower Jurassic 
of Roizmaden, Germany^b has besides a larger dia¬ 
meter a much more crowded system of tunnels. 

The genus Chondrites ranging from Cambrian to 
Tertiary does not shed much light on the age of 
the Grey Shale horizon. But as a Fodichnia of 
Seilacher*s eihological group of Trace Fossils and 
failing in his Nereites facies indicates, littoral to very^ 
shallow water deposition of the grey shales, 
presence of minute grains of pyrites and marcasite 
pointing to somewhat oxygen poor surroundings. 

Age : The more probable age for this horizon 
appears to be Upper Aptian to Lower Albiani^-^ as 
indicated by ostracods and foraminifers rather 
than Hauterivian to Barremian^. 

Occurrence : Grey Shale horizon at Kallkudi. 

Repository : The material is deposited in the 
Department of Geology" and Palaeontology of the 
Maharashtra Association for the Cultivation of 
Science, Poona-4. 

M.A.C.S., Poona-4. G. W. Chtplomcxr. 

March 23, 1974, P. M. Tap.\swi. 
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NOPE ON THE .4QU1TANL\N SEDIMENTS OF 

\ INJH.4N-MIANI ARE.A, SOUTHWESTERN 
KUrCH, GUJARAT 

I.v \'injhan-Miani. the fossiiiferous limestones and 
marls belonging to the Lutetian age (Kirthar) are 
found grading upwards into hard, dark brown coloured 
marls, which, though lithologically veiy’ similar to 
the underlying Lutetian marls, are easily distinguished 
from the latter by their different fossil content. 
The above sequence of beds is exposed about 1 km 
ENE of Khirasara village. 

The overlying marls contain a peculiar type of 
lameilibranch shells which express affinity xvith the 
genus Pec ten. The characteristic larger foraminifera 
(yummulires. DlscocycUna, Fascioliies, etc.) as 
well as its distinctive planktonic foraminifera of the 
underlying Lutetian do not extend into this horizon. 

Thin section studies of the samples of this marl 
bed have further revealed the presence of Spircr- 
dypeus ranjanae Tewari in abundance (Figs. 1, 3) 
along with rare Lepidocyclina (Lepidocyclina) sp. 
(Fig. 2). Typical Oligocene forms like Nummu- 
lites fichteli, N. intermedius, N. clipeus, Lepido- 
cyclina (Eulepidocyclina) sp. and Miogypsinoides 
compianata (Raju et a!., 1970. p. 162) are absent 
in it. Since the occurrence of Spiroclypeiis ranjanae 
has been noted in the Aquitanian beds of Waior 
in association with Miogypsina S.I., Miogypsina 
{Miogypsinoides) dehaarfi, Lepidocyclina (Ne~ 
phrolepidina) sumairensis, L. (Nephrolepidina) 
borneensis, Miogypsina (Miogypsina) irregularis ^ 
Austrotrillina howchini, etc. (Tewari, 1959), the 
Aquitanian age for Spiroclypeus ranjanae seems 
favourable. The work of Fames, Banner, Blow and 
Clarke (1962), who reported this form and Mio- 
gv’prinn together from the Asmari Limestone (Aqui¬ 
tanian), lends support to the Aquitanian age of 
Spiroclypeus ranjanae. In the absence of definite 




Letters to the Editor 


Voi. 44, N&. 41 
Feb. 20, 1975 J 

Oligocene foraminifcra, Spirociypeus ranjanae is 
suggested to be of Aquitanian age ; and, as a 
consequence, the overlying marl horizon with Spiro¬ 
ciypeus ranjanae and the lameilibranch shells having 
affinity with Pecten may be dated as Aquitanian. 



Figs. 1-3. Figs. 1, 3. Spirociypeus ranjanae. 
Fig. 1, axial Section; Fig. 3, equatorial section, 
X 35. Fig. 2. Lepidocyclina (Lepidocyclina) sp., 
equatorial Section, X 35. 

The contact between the underlying Lutetians and 
the overlying Aquitanians is disconformable (see 
Table I). 

Table I 


Aquitanian Dark brown, hard, fossiliferous marl bed 
studded with lamellibranch shell show¬ 
ing affinity with Pecten 
-Disconformity--- 

Lutetian Fossiliferous light yellow rrarl and liire- 
(Kirtharj stone with Nummidites Fasciolftcs, 
Discocyclina, etc. and Lutetian plank¬ 
tonic foraminifera; unfossiliferous khaki 
shales and bauxite and conglomerates 


In the light of the aforesaid facts, it can be 
remarked that: 

(a) in Vinjhan-Miani, the Lutetian rocks are 
directly overlain by the sediments referable to the 
Aquitanian age * 


(b) the presence of Aquitanian directly over the 
Lutetian suggests that the Oligocene (Nari) is absent 
in the area under study; 

(c) the aforesaid faunal differences observed in 
the overlying horizon, namely, the presence of 
lamellibranch shells of Pecten affinity, the presence 
of Spirociypeus ranjanae, and the absence of larger 
and smaller (planktonic) Lutetian foraminifera, 
clearly establish this horizon as a separate ecologi¬ 
cal as well as time rock unit. The fauna in this 
bed indicates deposition in a very shallow neritic 
environment, i.e., from the low tide mark down to 
a depth of 20 metres, where the bivalves are able 
to survive very suitably. This environment of 
deposition also makes this horizon distinct from 
the underlying Lutetians in which the deposition 
appears to be controlled by the central shelf condi¬ 
tions (40 to 80 m). 

The writer expresses his indebtedness to Prof. 
R. C. Misra. Dr. S. N. Singh, and Dr. K. P. 
Vimal for their able suggestions and encourage¬ 
ment. He is also indebted to his mentor, 
Dr. Pratap Singh, for the help in the preparation 
of this note. This study is being supported by the 
State Council of Scientific and Industrial Research 
grant SCSIR/1883/LKO(45)/72. 

Department of Geology, A. K. Jaxjhari. 

University of Lucknow, 

Lucknow 226007, July 2, 1974. 
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LOWER AND MIDDLE STONE AGE TOOLS 
FROM PALGHAT DISTRICT (KERALA) 

Two Palaeolithic sites have been discovered in 
Palghat District on the upper region of Kanhirap- 
puzha and Malampuzha rivers. 

Collection from Kanhirappuzha river bed comes 
from the pebble deposit. In this, there are two 
Hand-axes of the Lower Palaeolithic culture 
(Figs. 1 and 2) made on gneiss rock. The tools 
are made on pebbles. Such tools have been reported 
from Kamatakat and they are compared with 
‘Larsen Type’s of South Africa. 

Middle Palaeolithic tools (Fig. 3) were 
obtained from Malampuzha region, which include 
borers, flakes and fluted cores of quartz. Borers 
show the ch^acter of ‘Teri Type’ and one among 
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them Is a scraper-av/^-boier type. Retouches are 
seen on the sides and at the end of the borers. 
On the flake the positive bulb-of-percussion is very 
prominent. 



Fig. 3 


This is perhaps for the first time that the Stone 
Age Sites have been discovered in Kerala. 

Dept, of Archaeology, P. R-\jendR-\n. 

Deccan College, Poona-6, 

July 16, 1974. 
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VARIATIONS IN CHEMICAL CONSTITUENTS 
OF BLOOD PLASMA OF CLARIAS BATRACHUS 
(L.) DURING STARVATION 
Bilinski and Gardner^ showed a more significant 
increase in the concentration of free fatty acids in 
blood plasma of rainbow trout in the first two 
weeks of fasting. In the present study changes in 
total protein, albumin, globulin, fibrinogen, non- 
protein nitrogen, iron, calcium, cholesterol, total 
phosphorus in plasma and glucose in whole blood 
are recorded at different intervals of starvation. 

Fifty fishes of size 20-25 cm were put in a large 
glass aquarium (90 x 45 X 40) containing tap 


water. They were fed four da>'.' reiore starting 
the experiment. Sampling v.as done alter 1, 2, 3, 
10. 15. 30, 45. 60. "'5 and 2:0 day.> of fasting. On 
each sampling day tive nshes were sacrificed. 
Throughout the per’od of experiment, temperature 
of the aquarium water ranged from 20' C to C- 
Water of the aquarium was zh-r^n^^d every day. 
There was no mortalitt of fishes during the period 
of experiment. Blood was collected after severing 
the caudal peduncle of the fish. For checking 
coagulation double oxalate antt-coaguiant at the 
concentration of 4 mg/'2 ml of the blood was used. 
After taking the required amount of the whole 
blood for the analysis of glucose, it w'as quickly 
centrifuged at 3,500 rpm for 15 minutes. 

The techniques described by Oser- were adopted 
for the estimation of various chemical constituents. 

Total protein, albumin, globulin, fibrinogen, total 
phosphorus, glucose, iron and calcium showed 
similar pattern of changes during starvation (Fig. 1). 
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Fig. 1. Variations in chemical constituents in 
the blood plasma of C. batrachus during starvation. 

The maximum values were recorded on the second 
day of starv^ation. thereafter values decreased 
gradually. In non-protein nitrogen a gradual 
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was noted. A large increase in the concentration 
of cholesterol was noted upto 15th day, thereafter 
the values decreased gradually. 

Variations in chemical constituents were due to 
haemoconcentration and haemodilution. During 
early days of fasting, the body tissues became 
more acidic and absorbed water from the blood, 
and increased the concentration of chemical consti¬ 
tuents in the blood-h But during later days the 
mechanism was reversed, where, the release of 
water from the tissues to the blood resulted in the 
haemodilution. During starvation stored materials 
are utilized for basal metabolism and consequently, 
the concentration of different chemical constituents 
is diminished. 

It can be concluded that during prolonged period 
of starvation fish acclimatizes itself and its resting 
metabolism decreases markedly. Initially there is 
a rapid fall in the concentration of various consti¬ 
tuents of the plasma, and as soon as the fish adjusts 
itself, the decrease becomes gradual and in this 
way fish endures a prolonged period of starvation. 

Grateful acknowledgement is made to Dr. A. Q. 
Siddiqui for valuable help and advice. 

Department of Zoology, Neena Siddiqui. 

Aligarh Muslim University, 

Aligarh, June 14. 1974. 
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TISSUE SPECIFICITY OF GLYCOGEN 

SYNTHESIS IN SCORPION HETEROMETRUS 
FULVIPES 

Studies on the physiology and biochemistry^ of 
arachnids have received cursory attention, and there 
are very few reports on glycogen synthesis in the 
scorpionh The distribution of biochemical consti¬ 
tuents and incorporation of labelled glucose into 
glycogen in tissues of the South Indian field scorpion, 
Heterometrus fulvipes (Koch), showed tissue specific 
glycogen metabolic potential in this animaU’-. It 
seems necessary to obtain information about the 
tissue specificity of glycogen synthesis. 

The collection of the scorpions, their maintenance 
and isotope uptake have already been describedi-^. 

. . Tissue w^et weight (g) X 100 

Tissue somatic index =- 

Total animal wet weight (g). 

Tissue somatic indices of scorpion show variations. 
They are in the order, Hepatopancreas < Muscle 
< Ovary (Table I). It is evident that hepato- 


parici'ca.-j constuutes more man ?. C\: me 

whole hod}' wet weight. This is appreciable since 
the hepatopancreas. which parelleis insect fat body 
and vertebrate liver, is found to be the important 
site for biochemical reactions^. 

In striking contrast to vertebrates, where muscle 
constitutes about 45% of total body wet weight^ 
the somatic index of muscle of scorpion is only 
10*6. From its synthetic ability and carbohydrate 
content, it has been suggested’, that muscle in 
scorpion does not contribute to the general meta¬ 
bolic pool of the animal. The ovarian somatic 
index is only 3*7, but the period in which the 
experiments were performed (February—early 
Ma.mh ) is the breeding period for H. fulvipes which 
is reflected by its high glycogen contentt’2 and 
active glycogen synthesis (Table I). However the 
tissue somatic index has been shown to vary with 
the season as well as with the physiological state 
of the animaP'A 

Table I 

Tissue somatic index, unit activity {counts/min/ 


glycogen in gram fresh tissue) and tissue activity 
(counts/min/to*al glycogen present in whole 
tissue ) in various tissues of scorpion 

Tissue 

Number of 
observations 
made 

Tissue somatic 
index 

1 

Unit activity 

Tissue activity 

Hepatopancreas 

7 

27*90 

2000 

2740 

Muscle 

6 

10-61 

625 

326 

Ovary 

6 

3-72 

748 

136 

Glycogen synthesis in 

various 

tissues 

was also 


found to vary (Table I). Activity was recorded 
at 18 hours after the administration of U-C’-^ 
glucose, and this period was found to be optimum 
for incorporation^. When activity was considered 
for to-tal glycogen present in gram fresh tissue, 
hepatopancreas is shown to have the highest syn¬ 
thetic ability followed by ovary and muscle. Even 
when specific activity was considered, the same 
trend w^as observed^. However, in order to get a 
true picture of the glycogen synthetic potential of 
various tissues, the activites have been expressed 
for total glycogen present in the whole tissue. This 
expression is known to give a clear picture of the 
contribution of a tissue to the whole animal meta¬ 
bolism^. Data presented indicate that the activity 
is in the order, Hepatopancreas < Muscle < Ovary. 
This is interesting since the activity considered for 
glycogen present in gram fresh tissue showed that 
the activity of ovary' exceeds the activity of muscle. 
It appears that though the animal is in vitello- 
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genesis, it does not seem to have a high glycogen 
synthetic poiential as has been observed in insecis. 
which acciimiilate large amounts of glycogen during 
vitellogenesis'. This high level of carbohydrate 
content has been shown to facilitate the utilization 
of d-ietary proteins in the blow-worm, Phornin^. 
The lower synthesis of glycogen in ovary and high 
s\'nthesis in hepatopancreas indicate a possible 
mobilization of sugars from hepatopancreas to 
ovary, since such preferential channeling of energy 
from visceral tissue to gonadial tissues during 
reproductive phase is not rare in arthropods^ and 
vertebrates^^'^h 


Dept, of Zoology. 

S.V. University, 

Tirupati (A.P.) 517502, 
August 28, 1974, 


K. Satva.n'.ulvyana. 

V. R. Selvar.\jan. 

V. Cha.\dr_\sekr\il\m. 
R. Ramamurthi. 

K, S. Svva.mi." 


ae%,;iopn:en:ai vages : tadpoles without legs, 
wid: fere iintds. ..::d wirh doth fore and hind limbs. 
.Ada:! were ah-o collected from the same area. 

Liver, muscle, kidner and brain tissues were 
removed, chopped fine, washed and ground in a 
moriar and pestile with distilled water in a 1:2 
dilution r grams we: tissue per milliliter water). In 
case of k;dr.e>‘ and brain pooled tissue from several 
tadpoles was used. Hemogenate w’as centrifuged 
at 10,000 rpm for 30 minutes and the supernatant 
so obtained was mixed with 40 sucrose in 1 : 1 
ratio and 0-1 ml applied directly on the separation 
gei prepared according to Davis*h For first 5 
minutes 2-5 m Amp. current per tube was applied 
which was then increased to 5 m Amp. and run 
carried for 20 minutes at 4* C. After electrophoresis 
gels were sta’ned for esterase activity' and photo¬ 
graphs made. 


AI! correspondence should be made to Prof. 
K. S. Swami. 
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ESTERASE PATTERNS DURING METAMC'R- 
PHOSTS OF TADPOLE TO .ADULT 
RAXA TIGRIS A 

SEVER.AL biochemical changes underlie the process 
of metamorphosis from tadpole to an adult frog. 
Most studies have demonstrated quantitative changes 
in enzyme activities during this processL However 
a notable qualitative variation is found in the 
tadpole and adult hemoglobins-. Recent studies 
on isozymes have shown altered patterns during 
development stages indicating a differential gene 
activity as the basis of development and differentia- 
tion'"""u In this study using disc electrophoretic 
technique we report changing esterase patterns 
during the metamorphosis of tadpole to adult Rana 
iigrina. 

Large tadpoles of R. iigrina were collected from 
ponds around Warangal city. These consisted of 



Fig. I. Disc electrophoretic pattern of esterases 
of liver tissue from R. iigrina tadpole without limbs 
(I), with fore limbs (II), with l^h fore and hind 
limbs (III) and adult frogs (IV). 

Figure 1 shows esterase patterns obtained with 
a-naphthylacetate as substrate from liver tissue of 
tadpoles of three developmental stages and the 
adult frog. The esterase bands from other tissues 
were faint and could not be identified properly. 
Where such faint bands could be seen it was evident 
that the band patterns w^ere different from one 
another among the above four stages. The liver 
tissue gave the maximum number of seven to 
twelve esterase bands which were distinct and 
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whose identity could be traced from one stage to- 
another. From these patterns it is evident that 
major:of the esterase bands are common in all 
stages. This identity is less apparent because of 
the extremely low-' intensity of some bands in some 
stages. However, in some stages there is an 
absence of certain bands. The absence of a band 
need not necessarily mean that such isozyme is 
not produced at all although such possibility cannot 
be ruled out. These zymograms then indicate that 
some esterase isozymes either are not produced in 
a particular stage of development or are produced 
in extremely low quantities. This study however 
shows that esterase isozymes vary from one stage 
of development to another and this might have a 
genetic basis in the activation of specific genes at 
particular stages as has been shown in other cases^. 
Such difference in esterase patterns were also 
observed in an electrophoretic study of R. cates- 
bianoF*. Our study confirms this observation and 
suggests the differential gene activity as the basis 
of development and differentiation. 

Department of Zoology, P. Madhusudana Rag. 

Osmania University P. R. Rao. 

Post-Graduate Centre, 

Warangal-l, A.P., July 29, 1974. 
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ON THE MALFORMED CAUDAL NEURO¬ 
SECRETORY SYSTEM IN CLARIAS 
BATRACHUS L. 

During the course of a comparative anatomical study- 
on the caudal neurosecretory system in teleosts'*, 
eleven specimens of Clarias hairachus were found 
to have aberrant tail. Although their caudal fin 
was normal in appearance, the caudal portion 
was tapering. This has promoted us to study the 
histomorphology of the caudal neurosecretory 
system in these specimens. 

After fixing the caudal portion of the fish in 
Bouin’s fluid for 24 hours and washing with 70% 
ethanol, the sample was dissected under a low power 
microscope. It is observed that the pretenninal 
vertebra was irregular, appear knobby in shape and 


is ir:\XGed by irregularly moGibeG bsEue of the 
spinai cora. The integument in the caudal 
extremity is closely connected W'ith fibrous tissue. 
The spinal cord is distended dorsoventrally and 
is narrowed down gradually towards the caudal end. 

A section of the spinal cord, prepared after histo¬ 
logical technique's shows wide central canal and dis¬ 
located urophysis (Fig. 1). The central canal 
becomes irregularly widened and contains hyaline 
cerebrospinal fluid. There is Reissner’s fibre coiled 
up in the form of knots. The central canal is lined 
up with thick layer of ependymal cells from which 
processes emerge and end on the periphery of the 
spinal cord. The Dahlgren cells are concentrated in 
the attenuated portion of the caudal spinal cord. They 
are distributed dorsal to the urophysis. A few 
Dahlgren ceils, which line a small isolated canal, are 
also seen at the extreme end of the spinal cord- 
The other elements present in this region are glia 
and ependymal cells. 

The urophysis is a small, irregularly shaped 
region showing mostly medullary fibres and numerous 
capillaries. There are large Herring bodies as well as 



Figs. 1-2. Fig. 1. Sagittal section of the 
caudal spinal corid; sfajowing wide central canal 
(CC) and malformed urophysis (arrow). Dark 
outline around the central canal shows distribution 
of ependymal cells. Haemalum-eosine, x 17. 
Fig. 2. Enlarged portion of the malformed 
urophysis showing several medullary fibres and 
Herring bodies (arrows) of various size. 
Haemalum-eosine, X 270. 
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NEW RECORD OF THE ROTIFER 
TRfPLEUCHLAMS PLICATA (LEVANDER) 
FROM INDI.\ 

In India, Euchlanid rotifers are little known. 
Stewart'- reported one species from Tibet, 
Edmondson and Hutchinson- six species from 
Punjab and Kashmir. Na>ar and Nair-' one species 
from Kerala and Dhanapathi^ ’ eight species includ¬ 
ing a new specie- from Andhra Pradesh. During 
limnoIcgG'a! invesnigations three specimens of the 
rotifer Teipivuchinn's pilccia were obtained from 
Municipal tank. Kaikalur » Krishna Dt.. A.P.) 
during Jamiary 1974. The Iocali:> of collection 
was with dense growth of HydriHu. diatom species 
of Ai>.T:onfi!a. Frupilariu, Gyroskcma. and \arr> 
ciila, and green alga Closteriom. The physico¬ 
chemical conditions of water at the t'Hie of collec¬ 
tion were temperature 20* C, pH i^*4. dissolved 
ox\geo 3'4ml/L. carbonates 30 ppm, bi-carbonates 
140 ppm. it is being reponed for the first time 
from India. 

Descriptioih — T. p/Tam is ovoid. Dorsal plate 
of the lorica with emargination posteriorly and the 
ventral of same size as dorsal. Lateral longitudinal 
sulci are separated by cuticular flange giving bellows 


Ediim 

. :h.u- Mu-tux maheate type, with 

. ,e‘h -n eiich uncus. Foot glands long 

-:rr .. ot ucce-'Ories. Foot three jointed, 
r w.-c::: c-tJ the icrGa ; firs: foot join: covered 

h -ni.'h: CL.:. cud.: p.ate. Toes short and parallel 
he,. F.c. I . Measurements: length of the body 
i":'-o: do:-Ll piate 8'4 u, of ventral plate 98 




Fig. I. T. plicata, dorsal view. 

Dlsviissdon. —Myers^ stated that ‘T, pUcata is 
common in the salt water of bays and inlets, 
wherever there is growth of marine algae; it is 
the only marine Euchalanid rotifer known”. 
Rodewald” described T. plicafa var. razelmi from 
brackish waters of Rumania, with long and narrow 
iorica, deep rounded cut for dorsal plate and 
longer cuticular plate on the foot than T. plicata. 
.Anne Thane-Fenchel'^ reported it from marine 
waters of I>eniiiark. D.^. P. J. Donner, Austria, 
stated (personal communication) that he has 
obtained it from a freshwater reservoir in Madras. 

It was nor found in my earlier collections from 
-eN'eral districts in .Andhra Pradesh, Ootacamund 
* Tamil Nadu L and Ranchi (Bihar). I consider 
occurrence of 7. plicala in freshwater as very 
rare but. more detailed study is required to know 
about its distribution. 

Thanks are due to Dr. P. J. Donner (Austria) 
for his suggestions. Thanks are also due to Sri. S. 
Rama Rao. Head of the Department of Zoology 
and Sri. P. Srirama Murty, Senior Lecturer in 
Chemistry. D.N.R. College, Bhimavaram, for 
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pro’.iain; :he necessary facilities to carry out the 

work. 

Dept, of Zoology, M. V. S. S. S. Dhanapathi. 
D.N.R. College, 

Bhimavaram 534202, 

Andhra Pradesh, August 3, 1974. 
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NATURAL OCCURRENCE OF BACTERIAL LEAF 
STREAK DISEASE OF RICE ON 
ORYZA PERENNIS 

Bacterial leaf streak disease of rice {Oryzxi 
sativa), caused by Xanthomonas iranslucens f. sp., 
oryzicola (Fang et al), Bradbury, is widely distri¬ 
buted in tropical Asia. Under favourable weather 
conditions, the disease spreads in a severe form and 
causes as much damage as bacterial leaf blight^. 
The role of seed transmission in the perpetuation 
of the disease has been shown^, however, the part 
played by the weeds in transmitting the disease is 
little understood. The stagnant water in marshy 
ponds and streams located in the vicinity of rice 
fields support the growth of a perennial wild rice, 
Oiyza perennis, which is distributed widely in 
Uttar Pradesh, Madhya Pradesh, Bihar, West 
Bengal, Orissa, and Andhra Pradesh^ which form 
the major part of the rice belt in India. The role 
of O. perennis: as an alternative host in the epide¬ 
miology of this disease is investigated. 

In the beginning of the wet season during the 
year 1973 before the paddy crop was transplanted 
in the fields, it was observed that the leaves of 
O. perennis exhibited severe symptoms of streak 
disease similar to that on rice plants under natural 
conditions in and around Cuttack, Orissa State. In 
course of time, the transplanted paddy crop nearby 
was also severely diseased. 

Diseased leaf tissues of O. perennis when placed 
in water exhibited typical bacterial oozing from the 
cut ends. The bacterium was isolated on potato- 
sucrose-agar medium and identified as Xanthomonas. 
Fifteen different wild rice species including the 
natural host of this isolate, O. perennis and one 
month old rice (O. sativa) cultivar, T(N)1, raised 
in pots were artificially inoculated by swabbing the 
bacterial suspension with muslin cloth obtained 
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from 48 hr old culture on potatO-sncrGse-agar 
medium-'", inoculated plants were kept in the open 
at 30 ±: 2"wC, 

Typical water soaked, translucent, intcrveinal 
streaks appeared on the leaves of O. perennis and! 
the rice cultivar, T(N)1, four days after inocula¬ 
tion and subsequently in a few days they turned 
reddish brown. The bacterium re-isolated from the 
infected leaves of cultivar, T(N)1, brought about 
typical disease symptoms on O. perennis, four days 
after inoculation. Six of the wild species, i.e., 
O. barthii, O. lad-folia, O. officinalis, O. malampuz- 
hensis, O. glaberrima exhibited susceptible reaction, 
while O. gvandiglumis, O. punctata, O. alta and 
O. australiensis showed resistant reaction. However 
O. eich'.ngeri, O. granuiata, O. ridleyi, and 
O. brachyantha did not exhibit any symptom. 

Seeds harvested from naturally infected field with 
bacterial leaf streak^ and from artificially inocu¬ 
lated plants" were found to carry the inoculuca 
from one season to the other. A few wild rice species 
including O. perennis were found to be susceptible 
to this disease under artificial inoculation tests at 
ithe International Rice Research Institute, the 
Philippines-^’The natural occurrence of this 
disease on O. perennis and the ease with which it 
passes to cultivated rice and from rice back to the 
wild rice suggests that O. perennis may act as an 
alternative host and play a role in the epidemiology 
of the disease. 

Deep appreciation is extended to- Dr. S. Y. 
Padmanabhan, Director and Dr. N. K. Chakrabarti, 
Head, Division of Plant Pathology, for their 
encouragement and for providing facilities. Thanks 
are also due to Mr. P. J. Jachuck for supplying 
the wild rices and to Dr. R. Sridhar for critically 
going through the manuscript. 

Division of Plant Pathology, P. Ranga Reddy. 
Central Rice Res. Institute, P. Nayak. 

Cuttack 753006, India, March 16, 1974. 


1. Anonymous, Origin and Alteration of Culti¬ 

vated Rice in the Indian Sub-continent, 
Watabe, (Ed.), Totteri Univ., Japan, 1972, 

p. 80. 

2. Faan, H. C. and Wu, S. C., Acta Phytopath. 

Sin., 1965, 4, 1. 

3. Goto, M., Philippine Agr., 1965, 48, 329. 

4. International Rice Research Institute, Annual 

Report for the Year 1964, Los Banos, 
Philippines. 

5. Ou, S. H., Rice Diseases, Commonwealth 

Mycol. Inst. Kew, Surrey, England, pp. 368. 

6. Shekhawat, G. S. and Srivastava, D. N., Ann. 

PliyfopatJi. Soc., Japan, 1972, 38, 7. 

7. —, — and Rao, Y. P., Plant Dis. Reptr., 1969, 

53, 115. 

S. —, — and —, Indian J. Agric. Sci., 1972, 
42, II. 



r Current 
L Science 


132 Letters to 

EMBRYOLOGICAL STUDIES IN RICHARDIA 
SCABRA LINN. 

Rhcent con:r:biii:ons :o the embnology of the 
family iiicsiivie those of Fageriind \ 1937j. Shiva- 
rania:ah and Sundara Rajan i, i973j. 

The maieriai for the present work was coliected 
round about Bangaiore. The flower buds were 
fsxed in F.A.A. and the usual embr\-oiogical pro¬ 
cedure was followed. 

Richurdid scuhra, Linn, belongs to the tribe 
Spermacoceae. 

A iranseciioo of an young anther lobe shows 
un epidermis, an endotheciom, a midde layer, a 
lapetum and one microspore mother ceil (Fig. 1). 
The tapetal cells are uninucleate throughout and 
are of glandular type. Endothecium exhibits 
fibrillar thickenings at the time of anther dehiscence 
I Fig. 2i. Microspore mother ceils undergo reduc¬ 
tion division to form tetrahedral tetrads of micro- 
spores (Fig. 3i. Mature pollen grain has a thick 
exine with glandular projections and a thin intine. 
It is shed at the 2 ceiled stage (Fig. 4). 



Figs. 1-13. Fig. 1. T.s. of anther lobe, x 300. 
Fig. 2. Fibrillar endothecium, x 300. Fig. 3. 
Microspore tetrad, X 700. Fig. 4, 2-celIed pollen 
grain, x 300. Fig. 5. Archesporial cell. Figs. 6 
and 7. Tetrads of megaspores, X 300. Figs. 8-10. 
Development of embrvosac. x 300. Figs. 8-13. 
Free nuclear endosperm and zygote, x 300. 

The ovary is inferior with pendulous ovules. 
The nuceilus is highly rudimentary. At the 
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archesporial ceil stage i: is reprcsc-.'-ed c> a single 
cell. Even this degenerates a: the ntegispore moiher 
ceil stage. The nuceilus is of :r.e Hausionia type 
i Fageriind. i937 j. A si.ngle hypcdermal arche- 
sporial cell is differentiated and i: di-^ectly func¬ 
tions as the megaspore mother cell (Fig. 5). The 
megaspore mother cell undergoes reduction division 
to give rise to generally a linear tetrad of mega¬ 
spores. Occasicnaihv juxtaposed twin tetrads are 
also noticed (Figs. 6 and 7). Of the four mega¬ 
spores the chaiazai alone is fimciional. The func¬ 
tional niegaspo.re gives rise to an 8 nucleate 
embrvosac of the Polygonum type (Figs. 8-10). 
In spite of the presence of twin tetrads no twin 
embryosacs have been observed. The organised 
embrvosac is 7 nucleate with an egg apparatus 
having beaked synergid and a median egg. 

Fertilisation is porogamous. The endosperm 
development is free nuclear (Figs. 11-13). The 
zygote remains quiescent for a long time until about 
200 endosperm nuclei are formed. 

Our thanks are due to the Principal and Head 
of the Depanment of Botany, St. Joseph’s College. 
Bangalore, for facilities. 

Department of Botany, S. Sundara R.ajan. 

St. Joseph's College, G. Shivaramaiah. 

Bangalore, January 24, 1974. N. Sathyananda. 
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ON FOH.4R TERMINAL VESTCULOSE 
SCLEREIDS IN GOUPIA GLABRA AUBL. 

In the course of a thorough systematic reinvesti- 
gation on the several foliar sclereid bearing taxa 
mentioned in the works of Solerederi, and Metcalfe 
and Chalk- the writers came across an interesting 
occurrence of Terminal vesiculose sclereids pre¬ 
viously not reported in the leaf expanses of Goupia 
glabra, an aberrant taxon from Amazon, British 
Guiana and Columbia. This feature is studied in 
detail in view of the progressive systematic status 
of this taxon into a separate family, Goupiaceae. 

Materlals 

Goupia glabra Aubl. South America, Amazon, 
Basin of Rio Madera, B. A. Krukoff 5943 (LE); 
Amazon, Juijirimom Bandel, Richard Evans 
Schultes et Isidore Cabrera 149504 (LE); British 
Guiana, Near Bartica. N.Y. Sandwith 379 (LE). 

A perusal of the literature has revealed that but 
for a succinct statement that ‘mesophyll composed 
of two layers of palisade tissue, and a broader 
spongy region, containing branched sclerenchymatous 
elements’ (Metcalfe and Chalk)- there is no detail 
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information available on the types of sclereids conform to vesiculose type sensu Rao and Bhupal*^. 
encountered in the leaf expanses of this taxon. It In cletred lamina they are parallelly oriented to the 
is evident from the above statement in agreement surface of the lamina and possess birefringent thin 
with Foster^ that earlier workers have not employed walls with w'ide lumina without any contents. This 
the clearing technique with advantage to know type varies from sub-spherical to irregularly lobed 
the overall pattern of sclereid distribution and the form, but invariably sac-like at the vein-endings 


relationship with vein-endings. 



(Figs. 1, 2). Frequently, they appear in groups of 
2 to 4 in close juxtaposition. Infrequently, single large 
sac-like sclereid is found at the vein-ends, almost 
enclosing the terminal portion of the veinlet (Fig. 2). 
In transections they are disposed in the broad spongy 
region in groups of two to three (Fig. 3). In size 
they are larger than the surrounding spongy cells 
and irregularly oriented around vascular bundles. 
Further, it is evident from an analysis of venation 
pattern of the cleared leaves that the midrib and 
the other major veins possess compact scleren- 
chymatous sheaths, whereas the minor veins have 
less sclerenchyma but only a few scattered isolated 
sclereids with round wall endings (Fig. 1) appa¬ 
rently resembling the vermiform type of sclereid. 
These sclereids are distinct from the vesidulose 
sclereids in their specific topographical disposition 
and orientation along the veins. They have thick 
cell walls with conspicuous pits and narrow lumen. 
Infrequently, they are found intruding into the 
mesophyll. 

This taxon is incorporated in Celastraceae in 
Bentham and Hooker System. Losner^ erected 
for this aberrant taxon a sub-family Goupioideae 
within the Celastraceae. Miers^* recommended 
raising this taxon to distinct family level, Goupi- 
aceae. According to Dr. T. A. Spragul (quoted 
by Metcalfe and Chalk) i this taxon has sufficient 
distinct characters to exclude from the Celastraceae. 
Recent researches have shown undoubtedly that the 
occurrence of foliar sclereids in many phanerogams 
are of obvious positive taxonomic significance. The 
present finding of terminal vesiculose sclereids at 
fthe vein-endings will certainly be a helpful diag¬ 
nostic character with other distinct characters 
mentioned before^ to accommodate this genus into 
a family in its own right. 


^’^rface view of vesiculo: 
sc ereids at the vein-endings and also vermifon 
sclereids closely adpressed to the minor vein 
1 with a single ves 

culose sclereid, x 60. Fig. 3. Transection of ti 
leaf showing vesiculose sclereids in the spong 


The interesting feature of the present study of 
cleared leaves, transverse and paradermal sections 
IS the discovery of terminal vesiculose sclereids at 
the vein-endings. Its terminal disposition is rela¬ 
tively constant and this pattern seems to be constant 
m almost all the cleared leaves. The sclereids 


The senior author is grateful to the authorities 
of the Academy of Sciences of U.S.S.R., the 
Department of Science and Technology and the 
Director of Botanical Survey of India for providing 
him the opportunity of visiting U.S.S.R. under Indo- 
Soviet Scientific and Cultural Exchange programme 
during 1973-74. Furthermore, he is grateful to 
the authorities of V. L. Kumarov, Botanical Institute, 
Leningrad, for the gift of leaf-specimens of several 
sclereid bearing taxa of flowering plants. 

Botanical Survey of India, T. Ananda Rao. 

76, Lower Circular Road, Mrs. J. Bhattacharya. 
Calcutta-14, July 10, 1974. 
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OX THE OCCURRENCE OF XATL'RAL 
HVBRlDIZATiON BETWEEN 

SOLAXmP INCA.WM LINN. AND 

SOLASUM MELOSGESA LINTS’. 

Experimental hybrids between Sohniim Incanum 
and Sokinum mdofkcu-na have been well established, 
Bhaduri i!951)' Zutshi (1968)A 
W^hile on a collection trip to the Cheruma tribe 
in search of primitive ciiitivars of economic plants 
of Kerala an extremely spinous form of Solanum 
incanum with small green fruits was found growing 
on the roadside near Shoranur. 

Fruits of this plant ue.^'e collected and seeds 
sown in the Ethnobotanicai Garden of the Field 
Research Laboratory, University of Madras. 
Amongst the seedlings raised which were similar 
to the plant collected (Fig. 1). one plant stood 
out by its vigorous growth, large pubescent leaves 
and rudimentary spines. This aberrant seedling had 
larger flowers, and fruits which were purple in 
colour, a character not so far seen in Solanum 
incanum (Fig. 2). 



Figs. 1-3. Fig. 1. A normal Solanum incanum, 
Linn, plant. Fig. 2. The aberrant plant. Fig. 3. 
Segregation for fruit size and colour from the aberrant 
plant. 

Seifed seedlings of this aberrant plant -show’ed 
segregation for colour and size of fruits—the largest 


fruit resembling a round Solanum melongena and 
the smallest similar to Solanum incanum parent. 
The different types of fruits present in the segre¬ 
gating generation are illustrated in Fig. 3. We 
can thus infer that hybridization between Solanum 
incanum and Solanum melongena occurs in nature. 

Some of the forms of the segregates correspond 
to the description by Hooker (1885j- for Solanum 
coagulans. The hybrid nature of Solanum coagulans 
and the possibility of its being a pri.mitive cultivar 
of Solanum mtlongena is thus :nd:za:sd by 
study. 

I wish to thank Dr. E. K. Janaki Ammal for 
her guidance in this study, which is part of the 
project “Ethnobotanicai studies of South Indian 
aboriginal tribes*’ hnanced by the Indian National 
Science Academy. 

Centre for Advanced T. V. Visw.anathan. 

Study in Botany, 

Universin Botany Laboratoiy, ' 

University of Madras, 

.Madras 600 005, July 18, 1974. 
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THE NATURE OF PECTIC ENZYMES 
PRODUCED BY PHYTOPHTHORA PARASITICA 
VAR. SESAMI IN TWO CULTURE MEDIA 

Phyiophthora blight is causing serious damage to 
sesamum crop in Rajasthan (Prasad et aL, 1966). 
The disease has earlier been reported from Gujarat 
(Kale and Prasad, 1957). In Rajasthan the disease 
w^as severe in 1973 around Udaipur. Isolations 
from diseased tissues yielded pure cultures of the 
pathogen. This is a preliminary report on work 
in progress in our laboratory on the host-parasite 
relations of this disease. 

The pathogen was grown on potato pectin 
medium (Talboys and Busch, 1970) and Asthana 
and Hawker’s medium (Dube, 1971) with pectin 
as the carbon source. Culture filtrates were 
assayed for pectic enzyme production by the 
pathogen after seven days. The identification of 
hydrolytic or truns-eliminative cleavage of the 
pectic substances was made spectrophotometri- 
cally by Thiobarbutaric acid test of Neukom 
(1960), as modified by Sherwood (1966). Spekol- 
single beam spectrophotometer was used for 
the purpose of determining the absorption spectrum 
over the range of 480-580 nm. Occurrence of; a 
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peak at 510 nm indicated hydrolytic cleavage by a 

polygalacturonase and a peak at 547-550 nm was 
evidence for a /r^in5--eiiminative split and therefore 

for pectin lyase. 

Seven days old culture filtrate of the fungus grow¬ 
ing on potato-pectin medium when assayed showed 
maximum absorption at 510 nm (Fig. 1). This peak 
at 510 nm occurred at a pH range of 5 to 8 ; there 
was no activity below pH 5 and above 8. The 
pH for maximum enzyme activity was found to 
be 6. There were peaks showing enzyme activity 
on both sodium polypectate and pectin with similar 
effect of pH on the reaction mixture. There was 
no peak at any pH on 547 or 550 nm indicating 
absence of pectin-lyase. 



On Asthana and Hawker’s medium, the culture 
filtrate, after seven days of fungal growth, showed 
the presence of a pectin lyase (Fig. 2). Distinct 
peak at 550 nm occurred at pH ranging between 
5 to 8, though at pH 5 the peak was highest. 


This evidenced the presence of a pectin lyase. 
Here too, the enzyme activity occurred on both 
the substrates, viz., sodium polypectate and pectin 
though the pH for maximuoi enzyme activity did 
vary in the two cases. On pectin the highest peak 
was recorded at pH 6. 



Fig. 2. Shows frn/js'-eliminative cleavage of 
pectin at pH 5. 


The results are interesting on two scores : (/) the 
culture conditions, v/z., the nature of growth 
medium, determined the nature of the enzyme 
production by the pathogen and, (ii) the pH for 
maximum activity was in the acidic range, for 
the pectin lyases are usually reported to be active 
in the alkaline range. 

Grateful thanks are due to Professor Y. D. Tiagi 
for providing laboratory facilities and for critically 
reading the manuscript. 

Department of Botany, H. Dube. 

School of Basic Sciences and H. N. Gour. 

Humanities, 

University of Udaipur, 

Udaipur (India), Jz/fy 30, 1974. 
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MORPHOGENESIS IS EMBRYONAL CALLUS 

OF EUPHORBIA PULCHERRiMA L\ VITRO 

RtPijRTs on the ;?* ’. '’o. morphoncnesib cf embryo 
and the :ndne::on o:' poltenth:':,ony are ava::able- 
In Eiipi:{jyi\u ra.i-Lt. rr:n:a the induction of the 
h\ pocott icdorn.rt bads in seed cultures was earlier 
described-'. This c^^mnt.unication deals w::h the 
emrr}.o proliferation and its subsequent dilTorcntia- 
lion into emb.'-} oids and plantlets. 

Mature seeds c: E^ipliorhia riRcht-rrima, an 
ornamental plant, v. ere codeeted and the seed coat 
removed. Foilowine the aseptic technique, the 
decoated seeds were cidtureJ on a modified 
Whites' medium without lA.A-^, conta'ning 20 
sucrose ^ BM i and ai-o on BM with supplemems 
like coconut milhsC-Mi. lAA, GA.^. kinetin and 
casein hydrolysate ■CH* either individually or in 
ditlereni combinations. The cultures were main¬ 
tained under controlled conditions of temperature, 
light and humidity. 

On BM and BM — CM t lOG the seeds showed 
upto 90'^' germination bur cadusing was not noted. 
But on all the other nutrient media tried callus for¬ 
mation was observed and the percentage of cultures 
showing seed germination, differentiation of hypo- 
cotyledonary buds and callus are summarised in 
Table L On B.M — kineilii (1 ppm) only 5'" and 

T.^ble I 


Percentage of cultures showing seed pcrmiuatlon, 
shoot buds and callus 



Nutrient media 

Germi- 

Shoot 

Callus 



nation 

Buds 


BM 


90 

35 


BM 

- CM (IffA) 

90 

35 


BM 

™ lAA (1 ppm) 

70 

35 

10 

BM 

-i- lAA (1 ppm) 

- CM 

50 

35 

10 

BM 

— kinetin {! ppm) 

"0 

20 

5 

BM 

kinetin (1 ppm) 
~CM(! 0 ^;) 

35 


15 

BM 

” GA 3 (1 ppm) 

70 



BM 

A GA-Tl ppm) 

A cm(iot;) 

65 

10 

10 

BM 

— 2 , AD (I ppm) 


,. 

.. 

BM 

~ 2, AD (I ppm) 
-t-CMClO*^:) 

25 

8 

35 


Growth period : 10 weeks. Average of 24 cultures. 


on BM A kinetin t5 ppmi — CH (500 ppm); 
BM A kinetin (5 ppm )— 2 ,4-D «2 ppm); BM A 
kinetin (5 ppm)—2, 4-D (2 ppmi—CH (500 ppm); 
BM A kinetin i I ppm.-a lAxA (i ppm I —CH (500 ppm) 
and BMA-t*^-D (2 ppm)—CH (500 ppm) all the 
cultures produced callus. 


The seeds within 3 days of culture enlarged 
rapidiv followed by the emergence of radicle. The 
latter swelled cons-idei-abiy and the hypocotyl region 
proliferated ? Fig. 1 ) profuselv’ yielding a mass of 
>eiiowish-bro\\n. ileshy callus after 2 weeks of 
cuiiure. In a few cultures that the callusing was 
-o p.’-efuse the entire seed lost its identity within 
the la;^: crowing callus. 

interestingly, in about 6 weeks numerous 
embrvo'.ds invariabh' ditTe.^entiiuiee in the callus 
« Figs. 2. 3). These embryoid^ v_:e jilcw ana 

developed Ato piantlets Fig. 4^. Toe deve.eg- 
ment of .hese emb.woid^ wa- no: sv'nehrc.nous and 
several embrvoids at d.iiereit* stages oi tnetr onto- 
aenv were seen irsttmateu^ rraxed with the mature 
ones. The callus wa- -ubcuburable and continued 
to differentiate embryoids. 



Figs. 1-6. Fig. 1. Seeds grown on BMACH 
(500 ppm)—2. 4-D (2 ppm) showing the formation 
of caiius. Fig. 2. A 6 -w'eek-oid culture on BMA 
kinetin (.5 ppm)ACH (500 ppm) with a mass of 
callus and proembryoids. Figs. 3, 4. Embryoids 
and plantlets. Fig. 5. L.s. of a seed affer a week 
in culture to show the origin of callus ; note the 
proliferated hypocori^i. Fig. 6 . A portion of callus 
in section passing through a proembryoid. 

Histological preparations of the callusing seeds 
revealed that the cotyledons and the shoot apex 
remained unaffected and the callus ori^hated from 







Letters to the Editor 




Vol 44, No. 4 1 
Feb . 20 , 1975 J 

the entire hypocotyl region (Fig. 5). The actively 
growing cals us contained parenchymatous ceils -of 
diverse sizes and shape. The cells were largely 
uninucleate, densely cytoplasmic and w’ere studded 
with starch grains. Occasionally binucleate cells 
were also noted. 

The embrycids originating from the callus elon¬ 
gated considerably along the radicle-plumule axis, 
but the differentiation of cotyledons was very 
poor. The radicle penetrated into the medium and 
organized into a primary root with a prominent 
root cap. Anatomically the callus comprised 
several proembryoids (Fig. 6) which were easily 
recognised by their typical organization. In several 
cultures the endosperm also exhibited rapid proli¬ 
feration yielding a mass of tissue capable of dif¬ 
ferentiation. Further studies on endosperm morpho¬ 
genesis are in progress. . - • 

I am indebted to Professor M. S. Chennaveeraiah 
for his help and encouragement. 

Department of Botany, K. Natxraja. 

Karnatak University, 

Dharw^ar, Karnataka, July 10, 1974. 
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SCHIZOTETRANYCHUS ANDROPOGONI (HIRST) 
(ACARINA: TETRANYCHIDAE) A NEW RECORD 
OF PADDY PEST IN INDIA 
Paddy has so far been reported to be attacked in 
India only by one species of mite, i.e., Oligonychus 
oryzae (Hirstt). Recently, a thorough survey of 
paddy crop at Chinsurah, Kalyani and Krishna- 
nagar areas of West Bengal revealed the existence 
of another mite, Schizotetranychiis andropogoni 
(Hirst) which infested several varieties of paddy 
in pest form and did considerable damage to^ crop 
during August-September 1972. Earlier, this mite 
has been reported as pest on sugarcane {Saccharum 
officinarum-'^), on Dicanlhium annidafuni-^'^ and 
Saccharum spontaneum^' 

This mite was in small colonies mostly on the 
under-surface of leaves but when the infestation was 
severe, its occurrence on upper surface of leaves 
was also quite common. These mites cause whitish 
patches in rows arranged irregularly on either sides 
of midrib. All the patches remain covered with 
thin webs where the rnite colonies lived. Paddy 
fields having serious injuries of mites looked sickly 
and turned yellowish. 


Sixteen varieties of paddy were examined in the 
field for their relative susceptibility to the attack 
of S. andropogoni. Population of mite was highest 
on NC 918 (460) and lowest on Satika (20). 
IR 8 was completely free from mite attack. The 
population of mite was heavy during August- 
September, gradually dwindled during October and 
became nil during end of November. 


Table I 


SI. No. 

Name of variety 

Population 

per 

10 leaves 

1 

NC 918 

460 

2 

CH4 

390 

3 

Ratna 

198 

4 

Krlshr.a 

166 

5 

CRo/lO-lIU 

138 

6 

Vijaya 

135 

7 

padma 

120 

8 

Latisail 

116 

9 

IR 22 

109 

10 

OC 52 

105 

11 

lET 849 

101 

12 

Bhasamanik 

61 

13 

IR 20 

55 

14 

Kanchi 

54 

15 

Satika 

20 

16 

IR 8 

0 


Two species of Oligonychus, viz., O, indicus 
(Hirst) and Oligonychus sp. were associated but 
their population were insignificant. Two species 
of predatory phytoseiid mites, vfz., Amblyseius 
fallacis (Garman) and A. longispinosiis (Evans) 
and one species of Tydeidae, viz., Pronematus sp. 
were abundantly found on all the varieties of paddy 
and found very efficiently feeding on the eggs of 
S, andropogoni. One species of Acaridae were 
also found to occur on paddy but its role could not 
be ascertained. 

The author is grateful to Dr. A. P. Kapur, 
Director, for the facilities. Thanks are also due 
to the authorities of the Agricultural farms for the 
permission to record observations. 

Zoological Survey of India, S. K. Gupta. 

34, Chittaranjan Avenue, 

CaIcutta-12, Februaiy 11, 1974. 
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SHORT SCIENTIFIC NOTES 


New Records of Alternate Hosts of Tobacco Cater¬ 
pillar, Spodoptera limra Fab. (Noctuidae: Lepidoptera. 
and Bihar Hairy Caterpillar, Diacrhia obliqua Wlk.) 
(Arctildae: Lepidoptera)* 

Tabacco caterpillar, a polyphagoos pest which 
had been reported to attack about 103 host 
plants' -, was found damaging gladiolus by feeding 
on the flow’ers extensively at the experimental farm, 
Hessaraghatta, of the Indian Institute of Horticul¬ 
tural Research. A spray of 0*05^ paration emul¬ 
sion could effectively control the pest. 

Bihar hairy caterpillar, a similar polyphagous 
pest with over 40 host plants-"'-', caused severe 
damage to the globe artichoke {Cyanara scolymus) 
by feeding on the leaves. These alternate hosts 
of both the pests are placed on record for the 
first time. 

Thanks are due to Dr. G. S. Randhawa, Director, 
Indian Institute of Horticultural Research, Bangalore, 
for encouragement. 

Indian Institute of K. Krishnaiah. 

Horticultural Research. V. G. Prasad. 

Bangalore-6, N. Jagan Moh.vn. 

Sovember 3, 1974. 

Contribution No. 342 of Indian Institute of 
Horticultural Research, 255, Upper Palace Orchards, 
Bangalore-6. 
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First Record of a Host for the Cfaalcid Parasite 

Brachymeria croceogastralis Joseph et al. 

During the course of rearing of Perina nuda 
Fabr. (Lepidoptera : Lymantriidae) which fed on 
the leaves of fig trees in our college orchard in 
October 1960, a number of chalcids emerged from 
the pupae in the laboratory. The parasites were 
identified as Brachymeria croceogastralis Joseph 
et al. (Chalcididae). Joseph et a!.- have des¬ 
cribed the species from specimens collected at 
Bangalore (India) from unidentified pupa but no 
specific host of the parasite has been reported. 
The parasite complex mentioned by Cherian and 


Israel' does not include B. croceogastralis and as 
such forms a first record. 

Thanks are due to Prof. K. J. Joseph for having 
identified the parasite and lo Prc:. 7, R. Subramaniam 
for the facilities provided. 

Dept, of Entomology. B. \'asamha:%.-.. 

Tamil Nadu Ag.^il. Univ., A. \’. Na\a.r\jan r.-.L'i. 
Coimbatore 641003, 

September 26, 1974. 


1- Chenan, !vf. C. and Israel, P.. Madras agric. 
J., 1939. 27, 203. 

2. Joseph, K. j., Narendran, T. C. and Joy, P. J., 
Orient a! Barchymeria. ZooL Monograph 
Xo. 1. Dept. Zoo!., Univ. Calicut, India, 
1973, p. 143. 


Leaf Margin Roll Gall on Ficus fomentosa Roxb. 

Caused by a Psyllid Mycopsylla gardenesis Bhanotor 

(Hemiptera) 

The psyllid, Mycopsylla gardenesis Bhanotor has 
been observed for the first time to cause leaf 
margin roll gall on Ficus tomentosa Roxb. in and 
around Madurai region. Feeding by the psyllids 
results in a typical phytotoxemia of primary tissue 
malformation on the leaves. The apex of the leaf 
is rolled and folded back on the underside upto 
half way of the leaf blade and/or leaf margins on 
the lateral sides are sharply folded and fixed on 
the lower side. The entire blade becomes rolled,, 
crinkled and spirally twisted into a tubular struc¬ 
ture in young leaves. The rolling of the blade is 
almost accompanied by swelling, crinkling and 
curling. 

Groups of greenish flattened nymphs remain 
feeding inside the leaf rolls in a cottony cushion. 
Whitish waxen threads project from the extremity 
of abdomen giving an appearance of masses of 
cotton to the nymphal aggregation. Adults disperse 
throughout the branches. Honey dew, secreted 
copiously by the nymphs, drops downwards and 
attracts several flies and wasps. 

A pit gall caused by Trioza sp. on Ficus religiosa 
L. and a pouch gall on Ficus glomerata Roxb. by 
Pauropsylla depressa Crawf. have been reported 
from India-. Trotter‘s has observed a leaf margin 
roll gall on Ficus nervosa Heyne^. caused by an 
unknown psyllid from Formosa. This is the first 
record of leaf margin roll gall on Ficus tomentosa 
Roxb. caused by a psyllid. 



Short Scientific Notes 


I 'oi. 44, Xo. 4 1 
Feb, 20, 1975 J 

The authors are thankful to Dr. D. Hollis, British 
Museum .Natural History), London, for having 
kindly identified the psyllids. 

Dept, of Entomology, N. Rajamohan. 

Agricultural College, R. Sankaranara\anan. 

Madurai-625104 S. Jayaraj. 

November 23, 1974. 
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Collected from Jaiwania Pond, GoraKhpur, 
January 12, 1974. I wish to thank Dr. M. W. Dick, 
University of Reading, England, for critically 
examining the description and offering valuable 
suggestons. I also wish to thank Dr. Y. B, Singh, 
Principal, St. Andrew’s College, Gorakhphr, for 
providing facilities for work. 

Dept, of Botany, G. C. Srivastava. 

Sr. Andrew’s College, 

Gorakhpur (India), September 7, 1974. 

1. Dick, M. W., Trans. Brit. Mvcol. Soc., 1960, 
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Achlya stellata de Bary—A New Record from India 

Achiya stellate has been recently isolated from a 
water sample from Gorakhpur which forms the first 
record of this fungus from India. The following 
description of the isolate is made from bacteria- 
free cultures growing on sterilized hemp-seed halves 
in sterile distilled water at 22-25° C. 

Achlya stellata de Bary 

Mycelium moderately extensive, diffuse ; two- 
week-old colony 1 • 5-2 •5 cm in diameter ; principal 
hyphae slender, branched, 70-105 p- in diameter at 
base. Zoosporangia moderately abundant fusiform 
or clavate, less frequently naviculate or filiform ; 275- 
550/i long by 18-45in diameter, predominantly 
350-500 X 25-35 p ; renewed sympodially, occasion¬ 
ally cymosely ; zoospore discharge achlyoid ; spore 
cluster not persistent; encysted spores 7*3-10 in 
diameter. Gemmae absent. Oogonia abundant, 
terminal on main hyphae or on lateral branches 
which are commonly curved or rarely once coiled ; 
oogonia spherical pyriform, often with a neck, the 
basal septum often having an inward projection; 
35-84 At in diameter predominantly 55*5-70 At 
inclusive of ornameiitations. Oo|^nial wall un¬ 
pitted ; densely ornamented with conical or mammi¬ 
form papillae. Antlieridia usually absent or very 
sparse—present on about 1 % oogonia ; when present 
normally one to an oogonium; monoclinous 
(androgynous) on a long or rarely short antheridial 
branch, antheridial cells thin walled, tubular or 
clavate ; apically or very rarely laterally appressed 
to the oogonium. Oospheres usually one, rarely 
two in an oogonium, normally, spherical but 
occasionally ovoid, filling the oogonium and 
maturing. Oospores subcentric ; 32• 5-46 ‘5 p in 
diameter, predominantly 30-37 p. 


Axillary Testis in the Common House Crow (Corvus 

splendens Vieillot) and Cattle Egret iBubulcus ibis 

Linnaeus) 

While studying the annual reproductive cycle of 
some avian species inhabiting the semi-arid and 
arid tracts of Rajasthan one specimen each of the 
common house crow and egret was encountered 
which exhibited an axillary testis. Both the 
abnormal birds were examined in the month of 
July when the birds were sexually active. 

In most of the birds including the crow and 
egret the left testis is longer than the right. How¬ 
ever, in the abnormal birds the left testis was 
smaller than the right. The left axillary testis was 
attached independently and was in direct com¬ 
munication with the left vas deferens. 

Histologically, the axillary testis of common 
house crow and cattle egret resembled in every 
respect with the individual testes of the abnormal 
specimens as well as with the testes of normal 
sexually active males dissected on the same day. 
The axillary testes of both the specimens were 
spermatogenetically active containing all stages of 
developing germ cells. 

In the absence of earlier reports, the above 
abnormalities in the male reproductive organs of 
the common house crow and the cattle egret, may 
be considered to be purely developmental in which 
probably physiological rather than cytological or 
genetic changes are concerned. 

Reproductive Physiology D. K. Vyas. 

Section, 

Department of Zoology, 

University of Rajasthan, 

Jaipur, December 17, 1974. 
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A Very Early .Mutant in Rice 

The earl\ rice muianl reported here was obtained 
from the hybrid Cu-tere CR. 113-32 following 
gamma rat’ rreatrsten: ■; 30 Kr from a 60 Co sourcef 
of dry seeds. 

The mutant was 9 cm shorter in height, IS days 
earlier in duration and 3 cm shorter in panicle 
length than the control. Another interesting change 
was in the shape of grain to short bold from 
mediuni slender. There was no other significant 
morphological change in the mutant, I: was sown 
on 22nd June. 1974 and harvested on 2Sth xAugust, 

i.v., a total growth period of 68 days. During this 
period, the rainfall at Cuttack was 492 mm. 

induction of earliness through mutation has been 
reported by many workers earlier. Recently Miah 
and Bhattih Saini and Gajenja-, Roy and Jana-"' 
and Niah er afJ have reported mutants which are 
11-28 days earlier than controls. Simon'* has 
reported mutants in rice which are 49 days earlier 
than its control. According to YamagataA muta¬ 
tions for heading time were more frequent than 
even chlorophyll mutations with gamma irradiation. 
In the present instance, the reduction in duration 
is eighteen days. This mutant was grown under 
completely upland condition on a sandy loam and 
gave 256 gm from i*2sq. meter or a computed 
yield of a little over 2 tonnes/ha. The duration 
(seed to seed) of this mutant in Cuttack was 80 
days when transplanted in January, 68 days w'hen 
direct seeded in June and 85 days when trans¬ 
planted in September. This is possibly the earliest 
induced productive major cereal on record. 

The authors thank Dr. S. Y. Padmanabhan, 
Director. Central Rice Research Institute. Cuttack, 
for facilities accorded. 

Division of Genetics, C. G\ngadhar\n. 

Central Rice Res. Inst., R. N. Misr.\. 

Cuttack-6 (Orissa), India, 

October 16, 1974. 
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Isolation of Mycoplasmas from Pneumonic Lungs of 

Pigs in India 

Goodwin t: a-.' anj Mci.-'c and Switzer- isolated 
mycoplasma organisms in cell free medium from 
cases of enzootic pneumonia in ri^r rnd called them 
as 4/. tni:rni.n?Ko>::ut and 77. ’.yopreumoniae 

Inutan swine :s repo.'teu tor tne first time. 

The pneumonic and normm iung tissue from sick 
and healthy pigs v\ere coiiected from a Bacon 
Factory whe.^e p.neumonia of enzootic nature was 
reported-d The procedure of isolation of myco¬ 
plasma from these materials is given by Goodwin 
Lt aL From the eight pneumonic lungs, myco¬ 
plasma organisms were isolated on solid medium. 
The size of the colonies of mycoplasma on solid 
medium varied from about 20a-150M in diameter 
after incubating them for three days at 37° C in 
moist atmosphere, containing 5-1 OfJ: Co^ tension 
in ‘Me Intosh and Fildes' Jar. The small velvety 
colonies of mycoplasma were transparent having a 
characteristic ‘fried egg' appearance and central 
elevation was not prominent in majority of them. 
The morphology and the growth characters of 
colonies were suggestive of M. hyopneumoniae. No 
mycoplasma could be isolated from six normal lungs. 

Further studies on characterization of the dif¬ 
ferent mycoplasma isolates and experimental 
reproduction of the disease are in progress. This 
is the first repo.^ted instance of isolation of myco¬ 
plasma from pneumonic lungs of pigs in India. 

The authors thank the staff of C.D.F., Aligarh, 
for help in collection of the material and Principal 
Sri. C- V. G. Choudary for providing the facilities. 
Dept, of Bacteriology, C. M. Kulshrestha. 

U.P. College of R. C. Pathak. 
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REVIEWS AND NOTICES OF BOOKS 


Annual Review o£ Plant Physiology (Vol. 25). 

Edited by Winslow R. Briggs, Paul B. 

Green and Russell L. Jones. (Annual Reviews, 

Inc., 4139. El Camino Way, Palo Alto, Cali¬ 
fornia 94306). 1974. Pp. 627. Price: U.S.A. 

$ 12.00 ; Foreign $ 12.50. 

In this volume of Annual Review of Plant Physio- 
loi^y the following two review articles in the area of 
Cell organization in relation to function have 
appeared : (1) The C 4 syndrome : A structural ana¬ 
lysis by W. M. Laetsch and (2) Microtubules and micro¬ 
filaments by P. K. Elepler and B. A. Palevitz. Under 
Nutrition, Absorption and Transport, one article on 
Uptake mechanisms (Inorganic and organic) by Per 
Nissen and another on Phloem transport Physi¬ 
cal, Chemical or Impossible by I. F. Wardlow 
are written. Two reviews one on: Metabolite 
e.xchange between chloroplasts and cytoplasm by 
U. Heber and another on Energy conservation in 
photosynrhetic electron transport of chloroplasts by 
A. Trebst under Bioenergetics are included. 

In the general topic of Metabolism the following 
five articles reviewing the different subjects are given : 
( 1 ) Dinitrogen fi.xation by M. J. Dilworth, (2) 
Circadian rhythms and metabolic patterns by 
O. Queircz. (3) Protein turn-over in plants and 
possible means of its regulation by R. C. Huffaker 
and L. W. Peterson, (4) The metabolism of 
aromatic compounds by H. A. Stafford, (5) Metabo¬ 
lism of auxin in higher plants by E. A. Schneider 
and F. Wightman. 

In the field of development the five articles are : 
(1) Plant propagation through tissue culture by 
T. Murashige. (2) Control of seed germination by 
A. M. Mayer and Y. Shain, 13) Rapid responses 
to plant hormones by M. L. Evans, (4) Isozymes 
in development and differentiation by J. G. 
Scandalios, (5) The chemistry and physiology of 
afcscisic acid by B. V. Milborrow are written. 

Two special topics. Ph\notcxins produced by Plant 
Parasites by G. A. Strobe! and Physiology of My- 
corrhiza by F. H. Mayer are reviewed. 

The prefatory chapter of this volume by F. W. 
Went entitled “Reflections and speculations'’ makes 
an interesting reading. The rich e.xperience of 
Dr. F. W. Went in the field of auxinolcgy and 
plant environmental problems are very succ'nctly 
reported. 

K. S. Krishna Sastry. 


Biology Digest. Published by Data Courier, Inc., 
620, South Fifth Street, Louisville, Kentucky ^ 
40202, U.S.A. Subscription $ 75 per year, Vol. I, 
Issue I, Pp. vii199. September 1974. 

Biology Digest is a new monthly information 
service launched to organize, summarise and index 
worldwide scientific literature in the life sciences. 
The Digest is designed primarily to assist students 
and educators at the Secondary School and Under¬ 
graduate College levels in keeping current on latest 
scientific developments through abstracts and feature 
articles. 

A subject of great topical interest ‘What we know 
about cancers’ is the feature article of this first 
issue. The Abstracts sections cover the areas of 
Plant life. Living systems. Micropopulations, Bio¬ 
sphere, Biogenesis and Development, Animal 
kingdom and Health science. M. Sirsi. 


ANNOUNCEMENTS 

Hari Om Ashram Vikram Sarabhai Research Awards 

for the Year 1974 

Hari Om Ashram Vikram Sarabhai Research 
Awards for the year 1974 have been awarded as 
follows : 

1. Electronics and Telecommunications : Jointly 
to Dr. S. Krishnan, National Aeronautical Labo¬ 
ratory. Bangalore and Dr. S. Srikantan, Electronics 
Corporation of India, Hyderabad ; II. Planetary 
and Space Sciences ; Prof, Satya Prakash, Physical 
Research Laboratory, Ahmedabad ; III. Atmospheric 
Physics and Hydrology : Dr. R. N. Keshavamurthy, 
Meteorological Department, Poona; IV. Systems 
Analysis and Management : Dr. N. Seshagiri, 
Electronics Commission, New Delhi. 

ARdGYA~-X JOURNAL OF HEALTH SCEINCES 
AR0GYA~A Journal of Health Sciences (Half 
Yearly) will be published by The Academy of 
General Education under the Editorship of Prof. 
J. V. Bhat. Emeritus Scientist, Kasturba Medical 
College, Manipal. This Journal will disseminate 
authentic and reliable information on all aspects 
of Health Sciences as Medical, Dental, Pharmaceuti¬ 
cal, Nursing and other Borderline areas as Bio¬ 
medical Engineering, Sociology, etc., etc. 

Further details can be had from Prof. J. V. 
Bhat, Editor. AROGYA^ Kasturba Medical College, 
Manipal 576119. 
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ROLE OF /-GRA\1TY iX COSMOLOGICAL MODELS 
C. SIVARAM, K. P. SINHA ERIC A, LORD 

Division oi Physics and Mathematical Sciences, Indian InsiitiJe c~ Science, Ban^aiore 560012, India 


Abstract 

The role of a massive scalar-tensor theory of /-gravin' in cosmology is clarified to 
remove earlier ambiguities. 


¥N recent papers^ - we investigated the cosmologi- 
**■ cal consequences of incorporating /-gravity (/.e., 
the short-range strong gravity field mediated by 
massive spin-2 /-mesons with its coupling constant 
of strength of the order of the strong interactions) 
together with a cosmological constant of the 
order of magnitude of the square of the inverse 
Compton wavelength of the /-meson to take account 
of the short range. The purpose of the present 
note is to clarify a misleading ambiguity in that 
work, and to extend the discussion to cosmological 
models with spaces of non-zero curvature. 

The Robertson-Walker (R-W) metric with flat 
3-space (KzrO) is determined by the equation: 


R- 


2GM 

R 





( 1 ) 


where M = (4 tt/S) p R'» = total mass = a constant. 
The A-term occurs with a positive sign, so that a 
minimum in the function R(0 will occur only if the 
coupling constant of /-gravity that replaces the 
Newtonian constant (at short ranges) is negative 
and A^ positive. This was not made clear in 
references 1 and 2, because the A-term appeared 
with a negative sign. 

The solution of equation (1) is : 

R =(3 |G, I M/A,c“)i/3coshS''^ \/?--A ) (2) 
This has a minimum at: 


Rn.in = (3 ! G;1 


(3) 


With M being the total mass of the presently 
observable universe corresponding to — IQSO 
baryons. Using Gf as given in reference 3 and 
A^ as given in reference 4, we obtain : 

Rn,in ~ 10« cm, 

corresponding to a maximum density of 
~ A/C-/45T ! G/ ! ~< 10” g.cm-^ 
as stated in references 1 and 2. 


For K = ± 1, the R-W line-element implies (i.e., 
for a curved 3-space): 

2GM , lAC^R^ _ , 

-R-r- 


For K =: -f 1, and O < A < C-/3 GM, the cosmo¬ 
logy has no singularity anyway, so the question of 
invoking /-gravity does not arise. If the inequality 
concerning A Is not satisfied, or if K = — 1, we 
have to explore the possibility that the singularity 
is averted by the effects of /-gravity coming into 
play at high densities. Replacing the Newtonian G 


by (negative) and A by A ^ we find a minimum 
value of R at * 

/y/A cosh (i cosh-i a) , (K=-^l) 

~ sinh (tsinh-^ a) , (K = - 1) (5) 

where 

A = 3 j G/ I M Y lAfjc^ (6) 

As A is large, both the expressions (5) are approxi¬ 
mately equal to the expression (3) for . Hence 
the maximum density is the same as for the case 
K = 0. We emphasize that with negative the 
A^ term is essential if K = 0 or -f 1, since with 
A^ = 0, these equations have no real solutions. 

The sign of G in general relativity is fixed by 
requiring that Newton's gravitational theory shall 
correspond to the linearised theory. However, to 
avert the singularity by incorporating /-gravity 
requires a repulsive short-range force, i.e., 
opposite sign of G^. This naturally leads to 
the question as to how' a theory with the repulsive 
effect necessary to avoid the cosmological singu¬ 
larity is consistent with recent work by two of 
the present authors (C. S. and K. P. S.) vvherein 
/-gravity can also provide the strong binding forces 
for elementary particles. An answer to this is 
to be found in a recent paper of the authors in 
which the field equations of the short range 
massive /-gravity (with ^-cosmological” constant Ap 
is shown to give rise to a massive scalar-tensor 
theory. The ratio of the masses of the mediating 
particles is (scalar)(tensor) =rv'3, indicating 
that the scalar has a shorter range. Furthermore, 
the tensor is found to be attractive (as in ordinary 
general relativity) whereas the scalar is a repulsive 
potential dominating at still shorter distances and 
higher densities. It is this repulsive interaction . 
which averts the cosmological collapse. Under such 
conditions of high densities the weak Newtonian 
gravity (which is always attractive) loses its meaning. 
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- ;h^ pnsr 1603- 
Arr’j^n c„rve suggests :har 
zdzj. :has s_ 2 gesr that 
h-s b-jn characrrrised by 

'rjr-rczcic ::b la:e Mesozoic. 


lNiR.'.:Acri.:N 




lCA?0m.y. ago-*. S.nce the Ejrope^n to 

contrad.C’ the existence cf Pangaea :n the Pre- 


Cambrian times, the cue^hcn no>v ar'ses v.h-ther 
‘ii*s Afrc-Anterican a':*embly cxiitco part of a 
"Greater Gonduanaiani’ or a^ a ^e^a^u..e saper- 
continent. This is examined here from the p..IaeO“ 
magnetic data for the entire P:esent-to-Pre'.erozo:e 
inteival uh:ch are notv jvuiiable ter indij. sum¬ 
marised below. Australia' .Afr'ea^'' and South 
.America^. 


2. The Birth of Goneu anvland 
The palaeomagnetic poles ob'ainei from the 
Indian rock formaticns are summarised in Table I 
and the corresponding polar wander curve is shcun 
ia Fig- I, The Precambrian par: cf this is the 
modiiicatton of an eari;er-^ polar vvande: curve and 
ail the available data have been included. The 
Phanerozoic par: cf th.s curve :: based on an 
earlier suiiimar\^**> and incorporates the new data-- 


ava.iable 

since men. In view 

of the detailed 

iRagnsto-s: 

tratigraphic correla'tcns-- 

f-' and agreement 

with the 

marine-magneiic-^ and 

palaeoclimaticv^ 


deductions, this can be considered to be a fairly 
complete polar wander curve for India for the pas: 
1600 to 1800 m y, duraticn. 

The Phanerozoic palaeomagnetic data from India 
and the other Gondwanic continents- t- are 
consistent with the Gondwanic reconstructions of 
du Toittr ^nd Smith and Haliam-. These recon¬ 
structions can therefore be used to study the cider 
palaeomagnetic data from these continents. 


:e In_tan polar wander is recompuieo"' 
.\f::ca assembly of the latter lecon- 
ompared with the corresponding Afri- 
F.c. 2. This comparison suggests 
i .A:b ca had no: assembled in their 
d.e Phanerozoic Gondwanic pos'tlon 
•“.vltm.v. ago. These data also fail 
purls claim that the Precambrian 



Fig. I. Pa.atOfKugnenc polar wander (soalh pole) 
India, 1 : Siwallk redbeds ; 2-5 : Deccan 
trap:: 6-"’: Tirupathi and Satyavedu sandstones ; 
8-9 : ilam.aha! and Syihet traps ; 10-13 : Pachmarhi. 
Mangh. Parsora ^and Himgir sandstones ; 14-16 : 
Kamth: beds: 1": Talchir series; 18: Speckled 
sands* ones: 19: Salt Pseudomorph beds; 20* 

Purple sandstones : 21-22 : Rewa and Bhander sedi¬ 
ments : 23: Kondtpalle charnockites; 24: Malani 
rhyoh-es; 25: Mundwara complex; 26: Lower 
Sudavuis: 2"" : Ka'mur sandstones ; 28 : Upper 
Paknals: 29-30: Bh'ma sediments; 31: Lower- 
Pakhals: 32-33: Cuddarah sediments; 34-35: 
Low-!* Vfndhyans (B.H.Q. and B.HJ.); 36 : 

\ -el;hara'nam chamockites-I; 37-38: Horahelii 
ant? Ch taldurg dykes ; 39 : Visakhapatnam charno- 
ck’tes-II: 40 : Gwalior lavas ; 41 : Hyderabad dyke. 
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palasomacnstic data from the Gondwanic continents 
favour Carey’s-'j assembly of Gondvvanaland. 
When the Australian data*^-* are also considered, 
the above deduction is further confirmed in corrobo¬ 
ration of the earlier tentative conciusion-t that 


India, Africa and Australia came together in the 
Gondwanic assembly only in the late Proterozoic 
times. As has been siated earlier, the paiaeo- 
magnetic data also suggest that Sou'ih America and 
Africa were already joined together at this time^. 


Table I 

Synopsis of the Indian palaeomagnetic poles 


Geological interval and age 


Rock suites 


Mean pole (south) 


Tertiary 

Late Cretaceous 
Early Cretaceoas-Jurassic 
Permo- friassic 
Permo-Carboniferous 
Camarian-Late Roterozcic 

About 750 m.y. 

950-1000 m.y. 

Abo it 1100 m.y. 

About 1150 m.y. 

120J-1300 m.y. 

About 1400 m.y. 

I60i)-1800 m.y. 


Siwalik red bees and D. ccan lavas 
Deccan lavas and upper Genawana sediments 
Rajmahal and Sylhet lavas 
Liwer Gondwanas and Speckled sandstones 
Kemti and Talchir beus 

Salt Range and upper Vindhyan sediments 
a.id Charnockites 
Malani rhyolites 
Mundwara complex 
Lower Suilavai seuiments 
Kaimur and upper Pakhal sediments 
Bhima sediments 

Lover Pakhal, lower Cuddapah and lower 
Vinihyan sediments and Charneckites 
Churnockites, dykes and Gwalior lavas 


Latitude 

Longitude 

63" S 

85" E 

27" S 

106" E 

12" S 

1I8"E 

17"S 

125"E 

27" N 

132" E 

32‘S 

30° E 

78" S 

225° £ 

43" S 

116° E 

49" S 

341° E 

srs ; 

204° E 

68" S 

172° E 

19" S 

165" E 

37° S 

: 346"E 



Fig. 2. Gomparisen of the Indian and Afr'can nadaeomagnetic polar wander curves. The Indian 
data, summarised in Fig. 1, recalculated for the India-Africa assembly of the Gondwanic times, 
i.e., 58-9° clock-wise rotation of India, with respzct 'o Africa, with the rotation pole at 28*9'‘ N ; 
42-’2° E, The African polar wander curve is after Brock ^d Piperi^, 
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3 . Afro-American, Gc-ndwanic ajsd Eolasian 
SUPERCON'Ti-'.ENTS 

The Gondwanic supereoDtiHeoi obviously resulted 
from the type of convergent plate motions of which 
Eurasia-'^ is a latter-day example. The hlstorc 
of Gonduanaland can thus be considered In three 
stages: i:} the late Proterozoic formative stage of 
convergent plate motions, tf;) the approximately 
700 m.y. long stipercontinen: stage, and iiiit the 
late Mesozoic fragmentation stage of divergent plate 
motions. The inference drawn above suggests that 
the Afro-American superconiinent^ fragmented, with 
the separation of Nonh America about 1000 m.y. 
ago, long before the Gondw'anic superconiinent 
came into being. This is analogous to the later 
Hate Mesozoic) break-up of the latter which 
preceded the formation of the Eurasian super- 
continent. Another common feature of the three 
supercontinents (Table 11) is their crustal volume 
(about 2*5 billion Km^). 


-T;• f Current 

tu-eV. Vi *. c 1 ^ Science 

in tne evolution of the global surface. It 
vvA. be quite interesting, therefore, to examine 
whether the sorerconiinents should be considered 
to be of ir.ierinsic imponance in the framework of 
the plate tectonics iheoryx Studying plate inier- 
actions in terms of the Feynman graphs for electron- 
photon scattering in quantum-electrodynamics 
appears to be a promising attempt-^ in this direc¬ 
tion. 

The concentrations of the continental crust in the 
form of supercontinents, as suggested in the fore¬ 
going, does not seem to be an exclusively terrestrial 
phenomenon however. The Martian surface-^, for 
instance, is also characterised by a similar feature, 
Le.. only one supercontinent of rather comparable 
dimensions. 
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T.able II 


Terres'rial supercontinents since middle Proterozoic 


Geological Interval 

Supercontinent and the 
constituent continents 

Hemisphere 

occupied 

Area 
(10® Km-) 

Crustal volume* 
(10® Km®) 

Since Tertiary 

Eurasia 

Europe, Siberia, China, India 
and Arabia 

Northern 

55 

2-5 

Late Mesozoic-Late 
Proterozoic 

Gondwanaland 

South America, Africa, India, 
Australia and Antarctica 

Southern 

14 

2*6 

Till the close of middle 
Proterozoic times, i.e., 
till about KXK) m.y, ago 

Afro-America 

Africa, South America and 
North America 

Southern 

12 

2-5 


* Average crustal thickness assumed about 45 Km for Eurasia and about 35 Km for the other two 


supercontinents. 

The continental concentrations on much larger sions. I have also profited greatly from discussions 
scales also appear to have occurred in the geo- with Dr. S. M. Naqvi. 
logical past. The palaeomagnetic evidence^ suggests 
that Pangaea, with a crustal volume of about 4 
billion Km^, existed from the Silurian till the 
Triassic times. This resulted from the merger of 
Euramerican and Gondwanic land-masses during this 
period. In case Siberia indeed joined Europe in 

the Permo-Triassic3----2,'4^ •jlien the Tnassic Pangaea 
must have had the maximum crustal volume (about 
4*5 billion Km*^) amongst the supercontinents that 
have existed <m the global surface during the past 
billion years. Piper er al^ have also speculated on 
the possibility of the concentration of all contmental 
crust in one large mass in the middle Proterozoic 
tim&s, 

4- (Conclusions 

These observations suggest that the growth and 
dis|^rsal of the supercontinents have been a major 
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THE ACTION OF CHLORPROMAZINE ON THE SKELETAL MUSCLE OF FROG 

S. R. K. ACHARYA and A. R. GOVINDA RAO^'* 

Department of Pharmacology, J.J.M. Medical College, Davangere 577004 

Abstract 

The action of Chlorpromazine on the skeletal muscle of frog when tested under Gaddum 
superfusion technique was found to be (1) an anticholinergic effea in small doses and (2) a 
spasmogenic effect in large doses, this spasmogenic effea was not blocked by curare. 


Introduction 

pHLORPROMAZlNE (CPZ) is one of the 
^ phenothiazine derivatives widely used in 
psychiatry and also in the treatment of spastic 
conditions. The untoward effects of this drug 
include parkinsonian like symptoms and dyskinetic 
symptoms which may be mistaken for tetanus, 
meningitis, poliomyelitis, etc. These symptoms 
are explained as the effect of the drug on the 
extrapyramydal system. This work was taken up 
to find the effect of graded concentration of CPZ on 
the skeletal muscle. 

Materials and Method 

Experiments were carried out on the skeletal 
muscle of frog Rana tigrina under Gaddum super¬ 
fusion technique^*^. The ringer solution prepared 
according to Burn J. H. (1952) was used. The 
contractions were recorded on a slow moving 
smoked drum. Acetylcholine chloride (ACH) was 
used as an agonist in a dose of 1--2 meg. 

CPZ dissolved in distilled water was used in 
doses of 0*1, 1, 10, 100 ng^ and 1, 10 a^d 100 meg 

Forrner Professor and! Head of the Pepartgjeat, 


in 0-1 ml volume. The effect of CPZ in higher 
doses like 100 meg and above were recorded on a 
stopped drum. In these experiments ACH was not 
used as an agonist, and they were repeated in 
potassium-free, calcium-free, sodium-free ringer 
solution and the solution containing twice the con¬ 
centration of potassium ion. Tubocurarine 
10 mg/ml was used as a blocking agent. 

All drugs were dropped from a tuberculine 
syringe along with ringer solution. The contrac¬ 
tions due to ACH were recorded for 20 seconds. 
After obtaining a set of submaximal contractions 
due to ACH, the CPZ was dropped followed by 
ACH after 20 seconds. The inhibition or potentia¬ 
tion of ACH induced contractions by CPZ was 
expressed as the height of contraction in mm. 

Results 

The effects of CPZ on skeletal muscle can be 
grouped under three headings. 

1. Anticholinergic action in doses of 0*1 ng to 
10 meg (Fig. 1). 

2. Potentiation of ACH induced contraction in 
0 ♦ 1 ng and 1 ng. 

3. A spasmogenic action at 100 meg and above 
(Fig. 2), 
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cc::o:i of CPZ t::T}c i ■.:■■. p,rce:::cTC 'n-::b[:’cn of ACH induced 

COK'l\:c.k.r.- lX^i: JnCn'S 


0-1 ng* 



Fig. 1. Showing anticholinergic ac-icn of CPZ 
in doses of 0*1 ng to 10 meg, each dose_^of CPZ is 
fohoued ti' 1 meg of ACK except at j 0 ' ntrg. 



^Pz in Meg 


Fig. 2. Shouj'ng the soasmogen'e act-cn of CPZ 
in 100 200, 300 and 400 meg, ACH is not used 
after CPZ. 

1. CPZ in doses from 0*1 ng to 10 meg produced 
a dose-dependent b!ock of ACH induced contrac¬ 
tions cn skele'ai muscle. The b'cek directly pro- 
po.iicnal to the dose at 100 ng to 10 meg. 

2. In 7 out of 20 experiments CPZ in doses of 
0*1 ng and 1 ng produced either an immed'ate or 
a de’ayed potent'aiion of 17*2 di 2*47^ cf ACH 
induced contraction of the skele'.al mu'cle. In cne 
out cf these 7, the potent'ai'on lasted during the 
entire course of the experiment, whereas in o.hers 
it lasted for a short time. 

3. Spasmog^n'e ac'ion : CPZ when used at 
100 meg and above produced a classic phasic con¬ 
tracture of the skeletal muscle which develops very^ 
^lowly in over 20-30 minutes. During the first few 


10 ng 170 ng 1 nteg 10 meg 

1 14 CO . ■-j r: i ■ 2 jS'S’—I'CS 0 


minutes the tissue does no: e.xhibit any effect, then 
sjCvAv, an upward dxdic.'.on reaCxiing a maximum 
heig.ai of 30-70 mm dep:nd-iig upon the dose. 
The tissue fails to recover completely even after 
6 hours, dur.ng wh.ch, it remains ms^nsd-ve to ACH 
also. This act.on of CPZ was not blocked even by 
200 meg oi curare. 

In :on-frte souixons : In calcium-free soiut'on 
CPZ faded to preduee the spasmogenic effect. In 
poms:s.uiivf.ee so.ut-.on CPZ produced the contrac¬ 
ture of a lesser height and intensity and the tissue 
recovered on gently p.~es5:ng down the lever in 40- 
6D m.nu.es. and responded in a graded fash.on to 
the increasing dose of CPZ. 

In sod.um-free ringer and ringer solution contan- 
ing double the concentration of potassium ion, the 
tissue developed a contracture. 

Discussion 

The substituted phenothiazines have multiple 
action on peripheral au.onomic nervous system. 
These include the blockade of nicotinic and 
muscarinic action of ACH^. CPZ is said to 
P-oduce the relaxation of skeletal muscle in some 
types cf spastic conditions by selectively acting on 
the gamma efferent syslem and does not produce 
a blockade of the neuromuscular junction-'^. But 
a perusal of Table I show's that it blocks the action 
of ACH on skeletal muscle. The rectus abdom'nis 
muscle of frog is one of the prepaiations used to 
demons.rate the action of drugs at neuiomuscular 
junm. onA CPZ p.oduces a cu:a:e-like action on 
the skeletal mu9c!e. In these exper'ments the 
anticholinergic action is 27*77 ±: 2*34 at first 
exposure of the tissue to the drug, w'hereas in next 
two exposures it is 19*5 0*81 and 24-08 d: 0*999 

-hough the dose of the drug is increased in a g aded 
icshion. This may be because the tissue may show 
a h'gh initial sensitivity when exposed to the drug 
for the first time. 

The CPZ has also shown a potentiation on the 
action of ACH cn skeletal muscle in dose of 
0-1 ng and 1 ng. CPZ is reported to enhance the 
seizures after its depressant action of a large dose 
wears off^. A'so CPZ is sa‘d to be an an icholin- 
esterase ageni6. Therefore the po'en'iafon of ACH 
act on cn the skeletal muscle is probably mediated 
by the anticholinesterase action of the drug. 
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It may be seen from Fig. 2 that CPZ produces 
a classic phasic contracture of the skeletal muscle. 
The fact that it is not blocked by curare, a com¬ 
petitive blocker of the neuromuscular junction and 
CPZ itself produce a neuromuscular blocking action, 
shows that the drug produces contracture by acting 
at a receptor site other than the neuromuscular 
junction. The next alternative site of action would 
be the cell membrane or the contractile machinery. 
The addition of high concentration of potassium 
to the isolated muscle initiates the classic phase 
of potassium contracture, but it is not necessarily 
correlated with the contractility^'*. In potassium- 
free ringer CPZ produces contracture but relaxes 
quickly compared to the effect in normal ringer. 
Its failure to produce this effect in calcium-free 
ringer suggests that this action is mediated through 
potassium and calcium ions. CPZ is reported to 
be having a membrane stabilising action^k this 
demonstrates that the contracture is produced by 
stabilising the cell membrane, so as to rise the 
tissue concentration of potassium and calcium ions 
beyond physiological limits, and more so in a rise 
of potassium resulting in contracture. 

Thus, CPZ is shown to have an anticholinergic 
action in low doses and a membrane stabilising 
action resulting in contracture of the skeletal muscle 
of frog in high dose, 


fe Late Oucilemary SaT/ip^e: 
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RADIOCARBON DATES OF SOME LATE QUATERNARY SAMPLES 

Q. P. AGRAWAL and SHEELA KUSUMGAR 
Physical Research Laboratory, Ahmedabad 380009 


TpIRESENTED below are the dates of Late 
^ Quaternary samples from the coastal and 
riverine sediments. The eustatic samples are 
derived from the western coast. Quite a few 
samples of miiiolite formations of Gujarat have 
also been dated. The river sediments have been 
^•^C dated for their Stone Age associations. 

The samples have been counted in the form of 
methane in gas proportional counters. The tech¬ 
niques have been described in detail elsewhere 
(Agrawal and Kusumgar, 1965; Agrawal et al., 
1971 ; Kusumgar et a!., 1963). Ninelyfive per cent 
activity of N.B.S. oxalic acid has been used as a 
modern standard. For all samples two dates are 
given in B.P. The first is based on 5568 yr, half- 
life value and the second, in parenthesis, on 5730 yr. 
None of the dates has been calibrated for any 
i^C/i-C variations. The dates can be converted 
to AD/gC scale by using 1950 AD as reference year. 


Though CaC 03 measurements too have been 
expressed in terms of dates, yet it has to be 
noted that CaCO^ is an inorganic chemical and the 
^-*C method, strictly speaking, does not apply to it. 

These measurements were made at the Tata 
Institute, Bombay, but now the lab has been 

shifted to Physical Research Laboratory, Ahmedabad. 
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Asia, Maharashtra India 

TF-1178, Late Quaternary, 9750 zt 120 
(10035 ±125) 

Shells from pebbly conglomerate 2-5 m above 
Krishna river bed at Asia (Lat. 17® 53' N., Long, 
73° 59y E.), District Satara, 


Curr. S,ci.r--3 
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Bards HiU, Cii-arai, i.-r-;,: 

'L;;:. 2; N.. L.v:. V, ■ ?r i. D.-;:'..: 

Porr:.r.-;ur. 

//■-'"'’.Tf :2). Q:hSi:K..'":. 'v/r r: 

IF-7^j 4 '■ i} i ^ - i iz /'‘Z 

Ooi::c ^:a'n l:’> lo 

TpJ.cTon^ : I norm.:' HC^ 

Be:i !ena a:B^Ia, Ceylon 

TF-Fj-j 4. P:\k:y^r-:- Cs:i, ~^40 z: i Fj 

CLTSonF^d kernels j:i'ec:cc a: a kepth of 45 ni 
from a prck;'::or;c cava ^ Lat. 56’ 5” N.. Long. 
80' 14’ 5" E.,j. n:-ar Man:>ar.yuma. 4 km S.H. of 
Avisaavveila. 

Cochin Harbour Area, Kerala, India 

^9r^0z:n:} 

Log of wcoi foand a: the depth of 21 m d::r:ng 
v\eU sinking from Ccch-n harbour area «La‘-. 9' 
57' N.. Long. "6' 15' E. <, District Ernakuiam, 

Cominental shelf, West Coast, India 
The sampies uere coirecteJ br dredging on :he 
continental shelf. 

TF-96S. Line Oiunmury, 8449-110 
i 9209 m ii51 

Oolitic I'mestone from continental shelf off 
Bombay fLai. IS- 36' Nb. Long. "O' 39’ 4" E.t. 
water cep'.h 96m., sample No, 42 'a\. 

TF-OTJ, La:e Quj-cy:ay\ 10725 — 400 
' lloff - 400 ^ 

MjS'ive Oc’itic limestone ^ carbonate < from ton- 
linen a! shelf oT Bomba;. ? Lat. 19- 15’ N.. Long. 
69' 45' E.K water d^pth 1:0m, sample No. 2. 
TF-I20h Lu:t 10:29-250 

i 10415 - 260 i 

■ continental shelf on RatnagT: iLat. 

' . "t19- 30' E,). depth 165 m from sea 
.. .. Sample No. 10. 

OF-?”/, Lilt 0:t.:\yiuyy, 11220 —ISO 
« 7:550 — 135 i 

Massive coral from ccntinentai shelf of! Bombay 
fLat, 19' 15' NO. Lone. 69- 45' E.i, water depth 
15Cm. Sample No. E. 

Deoghai, U.P., India 

Tr-I245, Im:s Ouu^c/rzum. I9I55 z: S30 
4 19"15 - S40 5 

Shells extracted from gravel III at Deogha: iLai. 
24" 54' NO, Long. S2'" 2* E.i. on River Belan, 
Di strict Allahabad. 


i 1 L'^‘U:ri7:u/-v. 


f Cnyrem 
1 5cf-”ce 


. — 92 (J 0 \ 

■ 0 -4245) 

-'s-.-..': frcm. .er.iicu.ar bod; of pebble congla- 
nt... u.-p-h :9 m from terrace surface 
F -.f ne.m Ditcm Dam »Lat. IT" 58' N.. 

Lcr:. "3 52' li. .. Dbtrict Satara. 

Vczc Hill, V/, Rajasthan, India 

TF-:2;5. Lu:v O.i.nt rnur.. !4uS0:±:!70 
' 144if - 7~0i 

C.;ici,:m carbonate ^ampies from the concretionary 
iavcr of rro.oiite zone o: weathering on the piedmont 
slope. Sample No. 9. 

Gargaon, FIaharashtra. IzOz 

TF-il7!. Line (O.iu ynary, 107)20 “ 150 
I 10779 -755) 

Calcined bones from :h: silt deposit, 12 m above 
water !.evel and overi;f.ng the Middle Stone Age 
■■ : bearing grave] near Gargaon on River 

NLda. District Poona. 

Inamgaon, Ftlaharashira, India 

7F-i/"~, Li,:e Oii.nernLiry, 18750 zz 350 
{19270 m 360 \ 

Ereshuater shells from .M.S.A. tool bearing 
^and;. pebble- conglomerate on River Ghod and 
2 m above the river bed near Inamgaon (Lat. 18' 
36' N.. Long. '4- 32" E.?. District Poona, 
rF-/69c, Ltite Qna'tiiuiry, 

— 615 — 63fj\ 

S.helis from the sandv' pebble gravel 2 m above 
Ghcd river bed. 

Khadir IsUnd, Great Rann of Kutek, India 
TF-S37 lb). Li::e Ounicrna'y, 'y> 36,000 
i > 37DOO) 

Oyster shells collected 3m above MSL from 
Khadir Island iLat. 23= 52' 50" N.. Long. 70° 27' 
30" E.K 

Kotia, Gujarat, India 

TF-759. Luie Quaternary, 7430 da 130 
i 7645 ± 135) 

Calcium carbonate samples from freshly explored 
sect on near Kctia )La:. 21= 50' N.. Long. 73° 15' E,). 
Kulur, Mysore, India 

TF-966, Lc.e Quaternary, 

S7S55Z^ Us44SZ^jS) 

Root of tree e.xiracted at the depth of 14 to 17 m 
from Kalnr iGurpari river (Lat. 12° 55' N., Long. 
“’4" 50' E.I, District Mangalore. Comment'. NaOH 
pretreatmeni was given. Sample dates a river bed 
sedimentaiion. 
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\, ':Mernar', tsam: 


Kutch Area, Gujarat, India 

TF-892, Late Quaternary, 


Fata. 


arat, India 

La:c Quaienian, 



32530 


+ 2710 
^ 2025 


f ’ 279Q\ 

(^33480 _ 


M;i:oli:e shells collected at a depth of 7-6m from 
a limestone bed near Katral hill 13 km from Bhuj 
Mandvi Road, District Kutch (Field No. 11/92). 
TF'893. Late Quaternary, 


28595 


-f 1600 
- 1345 


(^29430 


+ 1650\ 
- 1380) 


Milioia tests from the surface exposure of the 
limestone bed at Katral hill. District Kutch. 
(Field No. 11/26). 

TF-897, Late Quaternary, 12280 ±165 
(12640 ±170) 

Milioia tests collected from the surface exposure 
on Bhuj-Naliya road near Dmbya hill. District 
Kutch (Field No. 11/78). 

TF-898. Late Quaternary, 


(20215 -325) 

Shells from a 50 m thick exposed bed near Patan, 
Disiricr Junagarh. Stratigraphy not clear. (Field 
No. LOC-7. 6/1969). 

Pokran, W. Rajasthan, India 

TF-1214, Late Quaternary, 

1985 / -4-2045\ 

^1605 - 165o) 


Carbonate sample from concretionery layer about 
Im below aeolian sand, 15 km east of Pokran. 
Rati Kaxar, M,P,, India 


Shells collected at a depth of 11 m from a M.S.A. 
tool bearing and Late Pleistocene fossiliferous 
sandy pebbly conglomerate on River Narmada near 
Rati Karar village, District Narsinghpur. 


± 1000 / 4- 1025\ 

-’^7601 55,- {25480 

Milioia tests from surface exposures on the 
north flank of Jura hill, District Kutch. (Field 
No. 11/61). 

TF-S89, Late Quaternary, 11130 ±150 
(11450 ±155) 

Miliolite samples collected at Washtana (Lat. 
23° 25' N., Long. 70° 34' E.), District Waga. (Field 
No. 11/132). 

Nicora, Gujarat, India 
Calcite samples collected from the right bank of 
river Narmada at Nicora (Lat. 21° 46' N., Long. 
73° 7' E.), District Broach. 

TF-900, Late Quaternary, 16825 ± 225 
(17315 ±230), 

Calcite sample No. 2. 

TF~901, Late Quaternary, 17810 ±290 
(18330 ±300). 

Calcite sample No. 3. 

Panambur, Mysore, India 

TF-1089, Late Quaternary, 

-L 4960 ( 4- 5105\ 

^^^3100 

Carbonised wood from ancient coastal sediments 
at a depth of ll*5m to 12m near Punalur 
Harbour area (Lat. 12° 56' N., Long. 74° 50' E.), 
District South Kanara. 


Tasgaon, Maharashtra, India 

TF-1213, Late Quaternary, 3745 ±105 
(3855 ± no] 

Wood sample 10 m below terrace level on the 
left bank of River Krishna near Tasgaon (Lat. 17° 
2' 30" N., Long. 74° 39' E.), District Sangli. The 
deposit also yielded late Pleistocene fauna. 
Vembanad Lake, Kerala, India 
Shells extracted from the bed of Vembanad Lake 
to study the rate of sedimentation. 

TF-1090_, 3625 ± 95 (3735 ± 100) 

Shells 3*35 m below the present bed. Sample No. 1. 

TF-1091, 3945 ±: 140 (4060 ± 145) 

Shells 1 -82 m below the present bed. Sample No. 2. 
Samples sent by: TF-1178, -764 (a). -764 (&) 
-1004, -1111,-1177, -1003, -967, -1213 by Deccan 
College, Poona ; TF-1094 by BSIP, Lucknow; TF- 
1147 by Kerala Engineering Research Inst., Peechi ; 
TF-968, -970, -1200. -971, -1090, -1091 by NIO, 
Goa; TF-1245 by Allahabad University, Allaha¬ 
bad; TF-1215, -1214 by CAZRI, Jodhpur; TF~ 
837 (b), -892, -898, 889 by ONGC, Baroda; 

TF—759, —900, —901 by M.S. University, Baroda ; 
TF-966, -1089 by Karnataka Regional College of 
Engineering, Surathkal; TF-1047 by TIFR, Bombay, 
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LETTERS TO THE EDITOR 


EMISSrON SPECTRUM iC-X AN2 C-X 
SVSrEMS) OF iHE MOLECULK -SrBr 

Oim-T.ci' 
acciV .cna 


C'LnscT. ana 

nia anJ Barra 


neads and vubratioi 

the bands 

. Recent 

frequency 

discharg’ 

additional 

sv stern. 

spectral r 

egion AA i 

In the 

present 

King in : 

the vio.el 


iiTit *c onveraa a aroap c: a:e»en reJ aacraoeo 
banJb iyina :n :he lo^cl reaion. In Ii#42. Harrrna- 

11511’ made a moru eomprcnensi% e ^-adi o: rh:-' 

mokeale emplovina ab^orpdcn tabes and e'aisified 
ihe observed bands :o consdiaie as many as loar 
distinct systems. He coaid al-o idenbfy their sab- 
.* ‘.sotopic smtts tor mant' c?* 

. Reddy and Raob asinj h'-zh 
source, rercred :e: another 
the E-s%siem. ivine in the 

;JU-32Gb. 

vestieation the band s>stems 

ind ultraviolet recion for this 
molecule have been recorded in ihermai emission, 
for the first time, using high temperature graphite 
tube furnace. Practicaliy ail of these svsteins of 
bands have been fairiv' extended apart f.^oni report- 
:ng quite a large number of additional stray bands. 

A small quantity of pure solid strontium bromide 
was placed in the ccmbustion tube of the high tem¬ 
perature vacuum graphite tube furnace. The 
chamber of the furnace, after evacuation, was 
filled with argon gas to a pressure of 60 torr. to 
prevent the rapid effusion of the experimental 
vapour from the open ends of the tube. The spec¬ 
trum has been excited at about 2400' C and is 
recorded on Ilfort HP-3 panchromatic plates. .\n 
e.xposure of six to ten minutes was found sufficient 
using Hilger E-492 large quartz spectrograph. 

The C-- — X-- system known in the spectral 
region lv\ 3990-4235 has been extended on both 
the sides in thermal emission and was recorded to 
lie in the wavelength .region dd 5919-4307. The 
bands were found to be double headed and clearly 
degraded to red. Their and heads can be 
well represented by the relation given belowt 

24343*68 , 205-56 


g2 


2465*81 

0*49 


204*92 


Ilf 


.Tj 


0-48 


(t- _ i.)i 


2!6-62 .. 
216-"2' ■ 






Quite a good number of new bands including net 
sequences have been identified for this system. 


Table 1 

.x.Lu uT:u jor tiic systems C-A’ and 

D-a of :kt molecule—SrBr 


■t.;rin A 


in cm-' 

.Analysis 

Obs. 

Calc. 

4019 •>> 

245"0 

24866 

( 9. 6) 

4021 

248^7 

24852 

(10, 7} 

40.S1-5 

24494 

24495 

( 5, 4) 

4II3-4 

24504 

24305 

( 3, 

- 1 i 5 -4 

24292 

24294 

( 4, 4) 

-r 1 ” • 3 

2^2s9 

242S3 

( 5, 5) 

4i 5 :• 3 

24. '■2 

24073 

( 5, 6j 

n;! s >., s 

2406! 

24063 

( 6, 1) 

4156-^ 

24051 

24053 

( 7, 8; 

4I^] -3 

2390 4 

23908 

( 0, 2) 

4195-2 

235i3 

23811 

(11,15) 

-2.\;- i 

^^^02 

23803 

(12, 14) 

4230-9 

236S5 

23686 

( i, 4) 


236''6 

23679 

( 2, 5) 

-t2H -Q 

25462 

23461 

( 3, 7) 

■1262 ■ 3 


23454 

{ 4, 8) 

-^263-4 

13449 

23447 

( 5, 9) 

42^4-4 

23443 

23441 

( 6, 10) 

4265' 

234*6 

23434 

( 7, 11) 

43-6-s 

23245 

23241 

( 5, 10) 

4502*9 

23234 

23230 

( 7,12) 

430"'-1 

2321 1 

23207 

(11,16) 


Sv'stent 

C-.X, Qi heads 



3915-5 

25530 

25524 

(14, 9) 

3918*6 


25508 

(15,10) 

3936*6 

25395 

25393 

( 9, 5) 

3939*0 

253S0 

25378 

(10, 6) 

3941 - 3 

25366 

25363 

(11, 7) 

3960*9 

25240 

25240 

( 5, 2) 

3963 * 3 

2^224 

25225 

( 6, 3) 

3965*5 

25210 

25211 

( 7, 4) 

396"*4 

25198 

25197 

( 8, 5) 

3969-6 

25184 

25183 

( 9, 6) 

39SS-5 

25065 

25067 

( 2, 0) 

402"*4 

24823 

24826 

( 4, 3) 

4029*3 

24811 

24814 

( 5, 4) 

4931*3 

24799 

24802 

( 6, 5) 

4125*4 

24233 

24230 

( 0, 2) 

4164*6 

24005 

24004 

( I, 4) 

-T66-4 

23995 

23999 

( 2. 5) 

416S-1 

23985 

23990 

( 3, 6) 

4181*7 

23907 

23902 

(14, 17) 

41S6-4 

23880 

23873 

(18.21) 


System D-X. 

, P heads 


3317*2 

30137 

30137 

(11, 7) 

3529*3 

28326 

28330 

( 0, 3) 


Further on the sboner wavelength side a group of 
single headed bands was photographed in the 
spectral region X\ 3317-3529, These bands belong 
o the system and are degraded to shorter 

wavelength side. The bands for this system were 
found to be comparatively weak in intensity and 
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-zQw Ls v.';de condon parabola. The wavenumbers - = — 0-2, 

of their P-heads can be given by the equation. zz 0-2- : 



- 2S959* 17 ~ 247-83(r' - Sf - 0-55(t^- - v)- 

- 216'62(Z7" - 4) - 0-51 {V” ~ 4)- 

A few new bands could also be recorded for this 
system. Table I represents the wavelengths of the 
new band heads with their corresponding wave- 
numbers in vacuum and vibrational analysis, etc., 
for the C-X and D-X systems. 


— 4 \ “ l'li 6 zz b*o‘ 05 . 1 - 17 ! gm/c.c. 

t^iijnyinir.azonc : Space group P2 t/c 

i.' = 21-695 =: 0-004, b ~ 5-823 ± 0-002, 
c = 27-881 n 0-004A; 

;> - 108-06 = 0-10"; 1-211 ± 0-020. 
D “ I - 2iS gm/c.c. 

Z = 8. 


The E-X system lying in the spectral region 
XX 3000-3200 also appeared on the photographic 
plate but only faintly.. 

Department of Physics, S. N. Purl" 

Universily of Allahabad, Hari Mohan. 

Allahabad-2, India, September 28, 1974. 

" Present address : Physics Department, Janata 
Post-graduate Mahavidyalaya, Ajitmal, Etawah India. 

1. Olmsted, C. M,, Zeits. f. Wiss. Phot, 1906, 

4, 293. 

2. Walters, O. H. and Barratt, S., Proc. Rov. 

Soc., 1928, 118 A, 120. 

3. Hedfeld, K., Zeits. f. Physlk, 1931, 68, 610. 

4. Harrington, R. E., D.Phil. Thesis, University 

of California (U.S.A.), 1942. 

4. Reddy, Y. P. and Rao, P. T., J. Pure and AppL 
Phys.. 1966, 4, 251. 


CRYSTAL STRUCTURES OF AMIDOPYRINE 
AND PHENYLBUTAZONE 

As part of a programme of structural studies on 
analgesics and their interactionsi'-^, we have deter¬ 
mined the crystal structures of two well-known 
analgesics, namely, 1-phenyl-2, 3-dimethyl-4-dimethyl- 
amino-5-pyrazolone (amidopyrine) and 4-butyl-l,2- 
diphenyipyrazolidinedione (phenylbutazone), by 
.x-ray diffraction methods. A preliminary account 
of these structure analyses is given here. 

The space groups and unit cell dimensions of 
these compounds were reported earlier;!. However, 
the:,cell . dimensions of amidopyrine, ^ though essen¬ 
tially correct, were found to be in considerable error 
and, hence, they were redetermined from ,x)scilla- 
lion and Weissenberg photographs and refined using 
high angle Bragg reflections. . .These cell dimensions 
and other relevant data along witli those reported 
earlier for phenylbutazone are given below. 

'Amidopyrine : Space group P I 

a ^~ 7-458 ± 0-005. '/>= fO-744-Tt 0-005, 

f - 17-486 ± 0-015 A; ' ‘ 


Three-dimensional x-ray data from the ciy^stals of 
amidopyrine v\ere recorded on multiple-film equi- 
inclination Weissenberg photographs using CuK^ 
radiation for reciprocal levels Hkl, H = 0 through 
6, and hkL, L — 0 through 10, and the intensities 
were estimated visually. The intensity data from 
the crystals of phenylbutazone were collected on 
a 4-circ!e Hilger and Watts diffractometer at the 
Laboratory of Molecular Biophysics, O.xford. Both 
the structures were solved by direct methods using 
the programme MULTAN originally written by 
M. .M. Woolfson. P. Main and G. Germain, and 
modified for the IBM 360/44 computer in the 
Institute by S. Ramkumar and M. R. N. Murthy. 
The solutions were aided by packing considerations 
and trial calculations. The structures were refined 
isotropically by the structure factor least squares 
method. The current R values are 0-16 for amido¬ 
pyrine and 0-15 for phenylbutazone. The atomic 
positions at the present stage of refinement are shown 
in Figs. 1 and 2. 



*' Ffc. A'. -The - crystaliographically independent 
raolecuks in the structure of amidopyrine as viewed 
along the c-axis. 
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^enzth- iiT.c The d:mea^i<^n-^ 

ji :he :.iio\oT.-: :xe in ±e aniih^pyrine moIecuT- 
.;:e --arh;: :o ihc^^ oh^erved In the stru^r- 

tjrc of ;in! 7 }r.ne. The netero nitrogen a:om> in 
’he :.ng are p>:.int;da’. in the strociore of 
phen> icehazene. the tv^e C-O bond^ -n each 
ntoTeele ha\e lengths appropriate to a C-O dourie 
bond and, hence, neither of ‘he o\>gen atoms i> 
protor:a*eJ. The tetrahedral character of the 
carbon a'om at *he 4-pc-:t:on ind;ca*e> that a 
hydrogen atom is attached :o it. The tv^o nitro¬ 
gen atoms in "he fi\e-memrereJ ring are pyramida: 
and the attached phenyl rings are -rans about the 
N-N bond. 


i :::.d‘-.T.g .iarractcnieter available tc 

-■ d..:c coiiectrcn tree:: tine crystals of phenyl- 

Tp-m-nten: of Physics and T. P. Singh. 

>T..-c„iar Biophysics Unit.- M. VijaYAN.- 

rd..:: In-‘:‘a:e of Science, 

-5. r^ai.me 5^'*d2, 4. 59‘^4. 


Contr-irution No. 00. 
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2- Sin eh. T. P. and Vijayan, M., Acta Cryst, 
1973. 29 B, 714. 

3. —. Bhai, T. N. and Vijayan, M., Carr. Sci., 

1973, 42, 384. 

4. — and Vijayan, .M.. Acta Crxst., 1974, 30 B, 

557. 
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Fig. 2. The crystallographically independent 
molecules in the structore of phenylbutazone as 
viewed along the h-axis. 


Further refinemeni of the strudures is in progress. 
Details of the analyses and the final results will 
be published elsev^here. 

The authors thank Professor G. N. Ramachandran 
and Professor V. S. Venkaiasubramanian for their 
interest in this work and Professor Dorothy 


EMISSION SPECTRUM OF PHENYUACEIYLENE 

The emission spectrum of phenylacetylene has been 
studied although its ultraviolet absorption is reported 
by Padhye et since ue believe that generally 
the emission spectrum of a molecule yields more 
information on the ground electronic state than its 
absorption spectrum. The results obtained by us on 
the ultraviolet emission spectaim of phenylacetylene 
vapour are reported here. 

The emission spectnim of phenylacetylene was 
excited by an uncondensed transformer discharge at 
about 1.500 .a'olts through the flowing vapour of 
the suDstance in a 3r-t>pe discharge tube of diameter 
1 '6 cm and length, 40 cm. The spectnim was photo¬ 
graphed on a medium quartz spectrograph with an 
exposure of about 5 hours. The spectnim occur¬ 
ring in the region Xz=:2715 A-3095 A consisted of 
about 40 bands overlapped by a fairly strong 
continuum. 

With the band at 36369 cm-^ chosen as the 0, 0 
band which agrees well with the position 
G6.370cm'’| obtained in the absorption spectnimT 
all the bands in the spectrum could be analysed in 
terms of 2 upper state and 13 ground state funda¬ 
mental frequencies. Table I gives the band data 
and their assignments and also the nature of vibra¬ 
tions of the fimdamentai frequencies. Also in the 
parentheses are given in the same table, the Raman 
and infrared data- for comparision. In addition, 
frequencies, 60 and 101 cm'i, have been observed as 
combination bands. These are probably due to v—v 
transition of some non-totally symmetric vibrations. 

The symmetry d the molecule is represented 
approximately by the point group and the 
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Table I 

Asi-'.gimitni of the prominent emission banus m phtnylace:}\ene 


Wave number 
icrir^) 

and intensity 

Assignment 

Nature of \ibraiion 

36781 w 

0, 0-r 412 

Ring in-plane deformation 

36580 ms 

0, 0- 211 

C —C= C beading 

36369 m 

0, 0 


36309 ms 

0, 0— 60 


36268 ms 

0, 0- 101 


36205 ms 

0, 0- 164 ( 164R1 

C—X out-of-plar.e deformation 

36013 ms 

0, 0- 356 ( 353R) 

C—C=C bending 

35909 s 

0, 0- 460 ( 465R) 

Ring in-plane deformation 

35839 vs 

0, 0- 530 ( 530R) 

C—C=C bending 

35748 ms 

0, 0- 621 ( 621R) 

Ring in-plane deformation 

35604 w 

0, 0- 764 ( 760R, 7581R) 

Ring breathing 

35484 w 

0, 0- 530- 356 


35435 w 

0,0- 2x460 


35389 vs 

0, 0- 980 ( 989IR) 

C—H in-plane deformation 

35356 s 

0, 0—1013 (iOOlR, 1002IR) 

Ring in-plane deformation 

35286 vs 

0, 0-1083 (1072IR) 

C—H in-piar.e deformation 

35162 ms 

0, 0-1207 (1196R) 

C—X stretching 

35094 w 

0, 0-1207 - 60 


35049 w 

0, 0- 980 —356 


35990 w 

0, 0 - 764 —621 


34891 ms 

0, 0-1478 (1489R) 

C—C stretching 

34794 ms 

0, 0-1575 (1579R) 

do. 

34684 w 

0, 0-1083 - 621 


34537 vw 

0, 0- 621 -1207 


34395 ms 

0, 0-1207 -764 


34259 ms 

0, 0-2110 (2113R, IR) 

C=C str tching 

34200 ms 

0, 0-1083 - 621-460 


34079 w 



34012 w 

0, 0-1575—764 


33860 vw 

0, 0—1478 -1013 


33803 vw 

0, 0-1573 —1013 


33710 w 

0, 0-1083 -1575 


33655 w 

0, 0-2110 -621 


33534 vw 

.. 


33439 w 

9,0- 2x1478 


33241 w 

0, 0-1028 -2110 


33175 w 

0, 0—1083 -2110 


33952 w 

0, 0-2110 -980-1356 


32618 vw 

.. 


32427 vw 

0, 0-1013 -1478-1575 


32336 vw 

. « 



vw=very weak, w—weak, m=medium, 
lR==Itifrared, R=Raman, X=substituent. 

observed bands are ascribed to the electronic transi¬ 
tion, allowed for this molecule. 

Department of Physics, M. A. SHASHiDHAit. 
Kamatak University, K. Suryanarayana Rao, 
Pharwar-3, KarnataksL October 16, 1974. 


ras=medium strong, s=strong, vs=very strong. 


1. Padhye, M. R. and Sheshagiri Rao, B., /. Scu 

Ind. Res. (India), 1959, 18 B, 499. 

2. and —, Ibid., 1960, 19 B, 1. 
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TIIRIMEIRIC DETIR.\iINATION OF 
MILLIGRAM AMOl ^T^ OF COPPER 
A GR\\!Mi:TK:C prcjvJurt fur ::.c JeArmination oi 



mils determination miiiierum amoun’^ of coppar- 


Pro.-ii:urz \—A knoun volume of the standard 
eopper saiphate '.omdon u.is mixed ’.Ath arom 
45 mi of piacia- aeetie aeiJ and the eontent- uere 
diiated to ca. 150 m;. The ^olaticn wa** then heated 
on a boiling water bath for about 30 minute-, and 
a freshly prepared IOC- ammonium thioesanate 
‘‘O'ution was added drop b\ drop with constant 
stirring tiii tho precipitate was jast observed. .About 


5 m: 

i o; 

f 

-at 

er 

Wc 

;re 

adde 

d and 

the h 

eating continued 

ti!l 

the 

St: 

tpe 

rnata 

r.t 

liqu; 

d w as 

clear 

The cent 

e.n:> 

of t 

he 

be 

ak 

er 

\v 

ere 

kep 

: at r 

oom 

temperature 

for 

2 to 

3 hoa 

:rs 

an 

J' 

:he 

prec 

ipitate 

was i 

litered throu 

gha 

No. 

4 

sin 

ter 

■ed 

g 

lass cm 

cible. 

The 

precipitate 

was 

w ashed 

fo: 

ur 

to 


■e t 

imes 

with c 

:oId 0 

ammen 

\iim 

thiocyanat 

e 

sol 

ut: 

ion 

and 

finali 

y wit 

:h 20F: ethanol 


till the precipitate was free from soluble thiocyanate. 
The precipitate was then dissolved in a requisite 
quantity 120-25 in!i of liquor ammonia. The 
solution collected in the buchner flu'^k was 
quantitatively transferred into a 250-m! conical flask 
and mi.xed viith nit.nc acid <6 Nl until the cupram- 
monium blue disappeared followed by two to tht^ee 
ml in excess. .A known excess of standard s'lver 
nitrate solution (0-05 Ni was added. Ferric alum 
indicator H mil was then added and the excess silver 
nitrate back-titrated with standard ammonium 
thiocyanate ^0-05 Ni solution. 

Table I 

Volumetric determination of copper via precipita¬ 
tion with ammonium thiocyanate 


SI. No. 

Copper, 

Taken 

mg 

Found 

Error ®; 

i 

5-610 

5-595 

- 0-27 

2 

11*220 

11-290 

- 0-62 

3 

16*830 

16* 920 

A 0-54 

4 

22-440 

22-570 

-0-58 

5 

28-050 

28-130 

- 0-29 


The results recorded in Table I clearly show that 
milligram amounts of copper could satisfactorily be 
determined by this method. Moreover, this titri- 
metric procedure could be extended for the deter¬ 
mination of copper in ores and alloxs, since copper 
could be precipitated as cuprous thiocyanate in 
presence of several other metals. 
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SPECTROPHOTOMETRIC STUDY OF 
SCANDIUM CHELATE WITH 2, 2-(ETHANE- 
DIYLIDENEDINITRILE, DIPHENOL (GBHA) 
The Schiif base GBHA is prepared by the 
reaction of glyoxal and 0-aminophenolL The GBHA 
is colourless but its chelates with metal ions are 
intense violet to red. The analytical applications 
of GBHA have been surveyed by Jungris and 
Thabe:-. Vrehiabsky and Bocek^ have used GBHA 
for the determination of Sc Mil) in aqueous solu¬ 
tion. In the present work scandium (HI) complex 
with GBHA has been studied by extraction in 
n-butanol in presence of acetate and perchlorate ion. 
In this procedure wavelength for maximum absorb¬ 
ance remains same but there is an eight-fold 
inc.'-ease in intensity. 

.A Unicam spectrophotometer, SP 600 and a 
.Metrohm pH-meier, E-350 were used for measuring 
the absorbance and pHs of the solutions. Solu¬ 
tion of the ligand of appropriate strength w^as pre¬ 
pared in /z-butanol. Scandium (III) solution was 
prepared by dissolving Sc^Og (G.R. Merck) in per¬ 
chloric add and solution made up to the mark with 
double distilled water. All other chemicals used 
were of reagent grade. 

Recommended procedure .—^To suitable aliquots of 
Sc ! Ill > add excess GBHA in /x-butanol in presence 
of acetate and perchlorate ions at pH 5*10. The 
solutions are then shaken for about two hours. 
The two layers are separated and absorbance of 
the complex is then measured against the coffes- 
ponding reagent blank. 

Absorption spectra of the complex .—Solutions 
containing Sc (m) and GBHA in ratio 1 : 50 were 
taken in the pH range 4*0 to 7*0. The complex 
extracted with n-butanol and spectra were recorded 
against the reagent blanks. The complex found to 
exhibit maximum absorbance at 560 nm in the pH; 
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lan^e 4-bl 5-30. Beyoiid thib pH. ihe absor- 

S'dbSr: of :ht: complex .—The reddish violet 
^••claar oi the complex is extracted completely in 
'■-butanol in two hours and colour intensity was 
found 10 be stable for 42 hours at 25 ±: P. 

Charac:erisncs of the complex .—The molar com¬ 
position of the complex as deduced by Asmus^ and 
Bent and French-'* was found to be 1:1. The 
system obeys Beer's law up to 3*8 ppm of scandium 
{Ill j at pH 5-0 and at = 560 nm. The sensi¬ 
tivity of the colour reaction is 0*0044 Mg Sc dm- 
for log lo/I = 0*001. The optimum range for 
accurate determination as obtained from Ringbom 
plol^’ is 1-2 to 3*0 ppm. 

Discussion .—Vrchlabsky and Bocek**^ have studied 
Sc (Ills—GBH.A. system and reported that when 
scandiumdlU solution is heated with an aqueous 
eihanolic solution of GBHA in presence of NHjNO.. 
at pH 2*5 to 5*0, it forms a reddish complex which 
has an absorption maximum at 560 nm and sensi¬ 
tivity is 0*033 Mg/cm^. They have also reported 
that acetate masks the reaction. 

In the present work the species formed is 
e.xtracted in /z-butanol readily. No heating is 
required and the acetate ions do not interfere. The 
sensitivity is about 8 times more as compared to 
the sensitivity in aqueous medium. The 1 : 1 com¬ 
plex of scandium and GBHA is stable up tc 42 
hours whereas the species in aqueous solution is 
stable for a much shorter period. 

Department of Chemistry, B. S. Garg. 

University of Delhi. (Mrs.) Nisha Nagf\l. 

Delhi 110007, R. P. Singh. 

August 19. 1974. 
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SPECTROPHOTOMETRIC DETERMINATION OF 
OSMIUM WITH ^-BENZOYL-a-(o-TOLYL) 
THIOUREA 

The organic reagent, thiourea and its derivatives 
have been used for the spectrophotometric determi¬ 
nation of osmiumi"3. The present author has 
introduced benzoylthioureas, as sensitive and highly 
selective reagents for the same element' s, jn this 
communication, is described the use of one such 
reagent, ^-benzoyl-a-(a-tolyl) thiourea, for the 


——■—-i'—-i-w C-C‘eridiij.a.--Q.. vr'iii-uni. 

oraxce-ycbov. complex of Osmium formed vrim :he 
:*eagen: D sciuble in ethanol and in. a number of 
other organic ^oivents. In solvents like ethanol and 
chloroform the complex obe\5 Beers law over a 
useful range 'of concentration of osmium and 
ni.crcgram amounts of the element can be deter¬ 
mined in presence of a large number of foreign 
ions. Besides the analytical aspects, studies have 
also been made with regard to the composition and 
dissociation constant of the complex in solution 
utilising spectrophotometric methods. 

The reagent was prepared b>' the method reported 
earlierh A 0*5^ solution of the reagent in ethanol 
was used. A standard osmium tVIII) solution 
v\as prepared as reported in an earlier communi- 
cation^b A Unicam SP 600 spectrophotometer was 
used for absorbance measurements. All other 
solutions were prepared from reagent grade 
chemicals. 

Procedure .—A standard aliquot of osmium 
{VlII) solution svas treated with 3 ml of 0*57^ 
eihanolic solution of the reagent. The acidity of 
.'he solution was adjusted to 6 N with cone, 
hydrochloric acid. After the addition of 5 ml of 
ethanol, the solution was heated for ten minutes 
over a boiling water bath. The mi.xture was cooled 
and made up to 25 ml with ethanol. The solution 
can also be extracted with chloroform and the 
extraci diluted to 25 ml with the same solvent. 
The absorbances of the solution thus obtained was 
measured against a blank prepared similarly. 

Results and Discussion .—The osmium complex 
was found to be soluble in ethanol, chloroform, 
carbon tetrachloride, ethyl acetate, amyl acetate, 
amyl alcohol and tri-zz-butylphosphate. In ethanol 
and chloroform the complex shows maximum 
absorption at 400 nm and all the measurements 
were carried cut at this wavelength. In both 
these solvents Beer’s law is obeyed from 3 to 
21 ppm of osmium and the Ringbom plot' shows 
the optimum range of 6 to 18 ppm. The maximum 
ccioLir intensit}' is observed in 4-8 N HCl and 2 ml 
(or moret of the reageni solution was necessaiy' 
for full development of colour. The Sandell sensi¬ 
tivity^ of the colour system was found to be 
0*028 Mg/cm^ and the per cent, relative error^* w^as 
2*7267. The molar absorptivity was 6800. 

The composition of the complex in solution was 
ascertained by the Job’s method^** and the molar 
ratio methodtt. Both the methods indicated the 
formation of a 1:1 complex. 

The dissociation constant v^'as evaluated from the 
Job’s method of nonequimolar solutionsi^ and the 
method of Harvey and Manningi-^’. The dissocia¬ 
tion constant, K, was 8*1 x 10'^ by the Job’s 
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FLEMBTRICTIN-A, A NEW CRALCONE FROM 
THE LEAVES OF FLEMLXGIA STRICT A ROXa 
(LEGUMINOSAE) 

In continuation of our work on the chemical 
examination of tlic plants belong'ng to the genus 
Flemlngia (Leguminesae), we have examined the 
leaves of F. s^ricta Roxb. from the hexane extract 
of which a new* prenyfated chalccne designated as 
llem’strictin-A has Ixen isolated. 

The hexane extract of the dried pewdered leaves 
on concentration gave a greenish yellow residue 


V...' 1 ::^ cOiuzm chroniaiographc c:: 

- . : . ...m benzene : hexane i3 : !■ 

V... .u we;} wi'h benzene : hexane G : 1'; 
f: .. .m-I ; o^nzene ;!rac:ion-2). The laae: 

fr^C'xns of benzene : hexane ^3 : 1) eluate on 
e..neen:".i:io:: eav- w^x;. material. Mosr of the 
wj:e remocea b> crystallisation from 
me'hanol ani the reaiaue from the filtrate on 
cry 'ttah-'^a'ion from hexane gave orange-yellow 
n-eJA'* cf nemi-sirictin-A. 

Fiem>ar;c''.:n-A meited a: 164= | Found C 77*91, 


H 6 *28. C 

0 . requi 

res C 

"S-Od, 

. H 

6*49"-> ) : 

M - 3PS. 

I: ca\e char a; 

cteristic 

test 

for 

chalcones 

with SbCi 

h CCA. 

\E:ch 

rr.ax 

215 

and 

. 356 nm. 

K:-ci V 

rr.2jt - ' 

15i) 'h\drox\G 

. 1620 

1 chelated 

carbonyl) 


gem-Jimethyi group). The 60 


MHz NMR' vp-m:uni of fiemistrictin-A in CHC!^ 
'.hOAed an AB qt:a.-te: i7*93. 7-50 = I 6 H 2 ) 

and a chela'eJ h\dro\>I at 14*33 (singlet, dis¬ 
appeared on D^O exchanges providing evidence for 
the chaicone sy-iem. A doublet at 3*50 (2H, 

l=“Hz) for an Ar-CH.^-. a vinylic hydrogen 
adjacent to a CH^, a: 5*30 (IH, triplet) and two 
singlets at 1 *k0 i3Hi and 1*87 (3H) for two methyl 
group> on oiefinic carbon atom showed the presence 
of a 3, 3-d:me±ylall>1 group attached to an aromatic 
ring. The two ortho-coupled protons on ring B 
appea.'ed a: 6*45 (IH. doublet, J=9Hz) and 7*30 
^ IH, doublet. l=:9Hz) and the five aromatic protons 
on ring A appeared as a multiplet between 7*10- 
"•40. Mass spectrum of flemistrictin-A showed a 
molecular ion m e 308 and other fragment ions 
at m/c 293 {M-15j. m e 275 (M-18-15), m/e 265 
(M-43i. ■>., m/e 252 (M-56), Le., 

m e 23i ;M-77), m/e 204 (M-104), 
me 175 i(M-77-56,) and m/e 148 (M-104-56). 



I 


The peaks at 104 and 77 clearly indicated the 
unsubstituted nature of ring A. From the above 
data flemistrictin-A has been assigned structure I. 
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The s:ruc:urc of fiemistrictia-A has been con- 
nrmed by its synthesis. J-Resacetophenone was 
prenylated- using methaiioiic KOH and the 3-C- 
prec}-] derivaih’e was subjected to chalcone conden¬ 
sation with benzaldehyde. The product was puri¬ 
fied by column chromatography over silica gel 
using benzene as eluant. The compound crystal¬ 
lised as orange-yellow needles which was identical 
with the natural compound in all respects (m.p.- 
m.m.p.. UV, IR, and NMR). 

The benzene eluate (fraction-2) on concentration 
and crystallisation from methanol gave colourless 
crystals, m.p. 138= ; identified as ^i-sitosterol by 
direct comparison with an authentic sample (m.m.p. 
and co-TLC). 

We are thankful to Dr. M. Ananthaswamy Rao, 
Deputy Director, Botanical Survey of India, Dehra 
Dun, and Dr. P. S. Prakasa Rao, Department of 
Botany. A.U.P.G. Centre, Guntur, for the supply 
of plant material and identification. One of us 
(J. M. R.) thanks C.S.I.R. for the award of 
Research Fellow’ship. 

Dept, of Chemistry^ J. Madhusudh.\na Rao. 

A.U, Postgraduate K. SuBR.\HMANYAi.i. 

Centre, K. V. Jagannadha Rao. 

Guntur 522005, September 28, 1974. 


concentrated ^juiphuric acid v.erc aided to the 
c:her solution o: ‘Aj and iBj and the soitidon 
refiu.\ed for three hours, Dj was the major pi’Oduci 
of the reaction. The yield of f'Dj could still be 
increased, firs: by dimerizing lA) to yield (C), 
and then condensing ‘C) with and finally 

reducing condensed product with Zn dust and 
sulphuric acid. 



1. Jain, A. C., Pyare Lai and Seshadri, T. R., 
Indian J. Chem., 1969, 7, 1072. 


SYNTHESIS OF N-(l-MERCAPTOPHENYL). 

N'.PHENYLTHIOUREA AS A CHELATING 
AGENT 

The preparation of N-hydroxy-N-N'-diaryl thioureas 
and N-(l-hydroxyphenyl)-N'-phenyl thiourea and their 
use as chelating agents have been reported in the 
iiteraturet. The latter compound w^as obtained by 
condensing o-aminophenol with phenylisothiocyanate 
in refluxing dry ether. We found that under 
identical experimental conditions, condensation of 
o-aminobenzenethiol with phenyl-isothiocyanate was 
difficult. The yield of the condensation product 
was very poor, the dimerized compound (C) being 
the major product. However when mild reducing 
conditions were employed, the yield of the desired 
product (D) could be increased considerably. 


Table I 

Elemental analysis 


Compound 




Elemental Analysis 




%C 

%N 

%S 

% Metal 

Cal. 

Found 

Cal. 

Found 

Cal. 

Found 

CaL 

Found 

Ligand 

60 

59*85 

10-76 

10*6 

24*61 

24*7 



Oi-complex 

53-65 

53*5 

9*62 

9*42 

23*7 

23*5 

10*91 

10*81 

Ni-complcx 

54*11 

54-00 

9*71 

9*62 

23*93 

23*8 

10*18 

9*95 

Co-complex 

54*1 

54*1 

9*69 

9*62 

23*9 

23*83 

10*17 

9*87 



The compound <D) is readily susceptible to air- 
oxidation, hence it was stored in sealed tubes, and 
all the reactions carried out in an inert atmosphere 
of nitrogen. The n.m.r. spectrum of (D) taken in 
CDCl, shows a broad signal around 4-5 5 account¬ 
ing for three protons (2NH, one SH). The 
aromatic region between 6*5-7*2 5 corresponds to 
5 shielded aromatic protons which may be due to 
hydrogens at 2', 6% 3,6, and 4 (or 5), while a 
strong signal appears around 7-3-7*5 5 which can 
be assigned to those at 3\4', 5' and 5 (or 4), 

The compound (D) readily forms comple.xes 
with bivalent transition metals like Cu-^, Ni~2^ Q)~2^ 
etc. The elemental analysis given in Table I 
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[ Currer.: 
L Sclar.ce 



'.-jt rijr;:o;j ire exce^N of n:e::.^n:-r^'.er. The resrl:- 
h’.e eomp^exe** 'v..erc rccristi..: *ee ircrr* u.ccnc-. 

Deparmien* of Cherrrsir*. R. T. 5\N£. 

Ramnarair. Ruia Coheee. P. R. Ki'IKarsi. 

Matiinaa. Bcmba> 400 fil9. 

Hr 


I. Bodo Hirseh. i. 0:t/r., 196:. 12, 264- 


EVIDENCE OF RELICT SALINITY AND MARINE 
TRANSGRESSION IN THE SHALLOW SOLTH- 
WESTERN FRINGE OF THE NARMADA 
UPLAND ALLUVIAL \ ALLEY OF 
MADHYA PRADESH 

OCCLRRLNCL of ’he deieriorame aaah:> cf x^ater 
from the Timurni B'cch c! Seon: .Ma!v%a Reeion 
of Madhxa Pradesh was firs: rero.’-ded by A. S. M. 
Rao fT96I : from the ueU a: Pokharn: 22" 25’: 
"T" 13'*. Tg delineate the poekets of sal:ntt>\ 

seven sampies from ’he frinee her. rere s^bjeeted 
to diemica: analysis. Eleeirieai eondaetr. it: of 
these sarapie-- x'aries from 96U to 6."5J m mhos cm 
a: 25" C, suggeitkg a sadden detertorattcn in 
quality towards the fringe belt of the region. There 
are indeed •'tx such isolated pockets in the area.- 
namely. Rata. Tajpora-PoAhcnii-Timufiik Giirart. 
Dhanpura, Sirkhamba and BaTiacn. The high 
values cf electrical conducttvit} are farther 
supported by the sympathetic values c: the chloride 
kns, and the abnormally high value of LA'i’O 
ppm of chlorides a: Naosar. Fonher, i: has been 
obserx’ed in the case of Pagdhal *22" 25' : 21M 

borehole, in the same area, that the salinity increases 


-r.r uerti't. i:: ute diamond-shaped Piper diagram 
.ii -i,. vumpieb fall essentially in areas 6 and 

utdicating tarconate hardness and noncarbo- 
u^te aikuii ! Primar:. Salinity) respectively. All 
■re v..;tcr ^umpie^ are thus in conformity with the 
.-'n.cc'. and ocean waters. In the Collins bar dia- 
c.mm. the ratio of Cl to CO^ — HCO^ varies from 
.*5 to 26, suggesting again a rapidly deteriorating 
of water. Indeed water sample from 
Bairdon in the south-western trappean fringe belt 
r.as reached a \ery high ratio of 26 to confirm the 
r'edct salinity of the highest order matching with 
‘he sea-shore salinity, and thereby confirming also 
:he evidence of marine transgression in the area 
and the link cf the erstwhile channel of the Narmada 
with that of the Tapi-Purna. 

Hence the marine transgression of the Eocene 
times has not only connected the Arabian Sea w'ith 
the Puma \alle> through the arm of the Tapi 
xailer Adyaikar. 1963. p. 37) but also provides 
an access to the Narmada valley, and that the river 
Tap: serxed as the sole channel outlet for the 
e.nr.m Tapi-Puma-Narmada river system of post- 
Eocene times. Similar study of quality deterio- 
.mtion leading to the marine transgression was earlier 
demonstrated by Adyaikar et al. (1969) to explain 
the marine transgression of Middle Jurassic epoch 
along the Laihi-Jaisalmer contact in Jaisalmer 
District of Rajasthan. 

This also brings home the fact that the Taylor’s 
Sixth Groundwater Province (Taylor, 1959, p. 695) 
comprising Cainozoic Fault Basins of Peninsular 
India was a more composite unit with two major 
rivers of Narmada and Tapi having a remarkable 
westerly drainage. It was indeed a unique lake 
region of the Eocene times with a single channel 
of the Tap: serving as an outlet for both the tri¬ 
butaries, the Puma and the Narmada, flowing over 
die silted lake basins until the Pleistocene times, 
when the present topography came into existence 
with change in the course of the river Narmada 
to its present channel. 

Central Ground Water Board, P. G. Adyalkar. 

N.;cpur, Aiiidiist 9. 1974. K. R. Sriniv.xsan. 

’ - M. A. Haseeb. 


!. Advalkar. P. G., Proc. Nai. Inst. Sci. Ind., 
1963, 2 9 A. __ _ 

2. —, Nair, K. B. and Doshi, C. S., Proc. Symp. 
- on GronndM'afer Siudies in Arid and 

Send-Arid Region, Roorkee LFniv., 1969, 
p. 385. 

3. Rao, A. S. M., Geol. Surv. Ind., Cyclostyled 

repon, 1961. 

4. Taylor, G, C. (Jr.) “Groundw^ater provinces 

of India."’ Econ. Geol, 1959, p. 685. 






Voi. 44, No. 5 1 
March 5, 1975 J 


LHte-r.: to 


PHOSPHATfC ALGAL STROMATOlilES IN THE 
TRANS AR AVAL LI VINDHYANS OF BAD! 

KHATU, DISTRICT NAGAUR, RAJASTHAN 
A NEW horizon of Algal Stromatolites has been 
discovered in the Trans Aravalli Vindhyan lime¬ 
stone around Badi Khatu (27' 1' : 74- 190. District 
Nagaur, Rajasthan. The limestone with the algal struc¬ 
tures occupies the top position in the sequence of 
Vindh>an rocks, i.e., on the top of the flat topped 
hills of Vindhyan rocks, resting unconfirmably over 
the Aravalli meta sediments in the plains of recent 
alluvium. Here the Vindhyan rocks have a gentle 
dip (about 10'") towards North-West with the 
North-East South-West strike, whereas the Aravalli 
rocks are folded and refolded. The lithology and 
the texture of the Vindhyan rocks here indicate the 
marine littoral environment of deposition, not very 
far off from the source where the continuous wave 
action resulted in good sorting of the underlying 
sandstone with angular grains. The underlying 
sandstone also shows sedimentary structures like 
bedding. cross-bedding, graded-bedding. ripple 
marks and other shallow water surface-structures. 
The geology of the region is well established through 
the work of Heron (1953), Krishnan and Swaminath 
(1959), Roy Choundhary et al. (1965) and Misra 
(1969). 

Here, the uppermost rock unit of Vindhyans, on 
which the algal structures have grown in ferruginous 
and conglomeratic calcarious rock with slight 
angular fragments of quartz, agate, chert and lime¬ 
stone bounded by the ferruginous lime mud. 



One very important aspect about the stromatolites 
of this area is that they have grown upto only a 
few inches in height. This phenomenon might have 
taken place due to the check in the growth of the 
algal stromatolites caused, by the upheaval of the 
basement or change in the climatic conditions 
favourable for their growth. No doubt the later 
weathering has also played an important role in 
reducing the original thickness of the stromatolitic 
horizon, 


-"c ^rcnnatoiitic assembia^e observed in 

:h:s 'ncindes : Weedia, Concphytci:, Collenia- 
Coinirninrics, Ferdcn and Fenton, Collonia Baicalicaz- 
Ma-Icv. Collcnia Kuisensis-Masiov, Collonia Sym- 
meirica. Kry!c\- and Minjaria Calceolata-Koroiyuk 
Minjaria Ura::ca. The characters of the individual 
species are similar to those described by Valdiya 
(1963; and Benerjee (1971). Mostly the stromato¬ 
lite species are phosphatic in nature. 

In a number of forms the black shining colo- 
phane is commonly coated on both sides of the 
individual laminae and sometimes it completely 

surrounds the algal structure. Mineral dehlite is 

also quite common. At the base of the algal struc¬ 
tures the fragments of quartz, agate, chert and 

limestone are generally present. In some forms 

lime mud together with rock fragments has also 
occupied the intercolumnar species of the algal 
structures. Iron in form of hematite and limonite 
has completely altered the horizon containing the 
algal structures. The area openly invites the exten¬ 
sive studies. 

Author expresses his gratitude to Mrs. S. Paliwal 
for her enthusiastic assistance. Help received from 
colleagues Mr. Khandelw’al, Mr. Khan and 
Mr. Chauhan is also gratefully acknowledged. 

Department of Geologys B. S. Paliwal. 

Government College, 

Didwana (Rajasthan). August 14, 1974. 
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ON THE SQUAT LOBSTER, THENUS 
ORIENTALIS (LUND) OFF VISAKHAPATNAM 
(BAY OF BENGAL) 

Panulirus polyphagus (Herbst), Panulirus ornaius 
var, Panulirus dasypus (H. Milne Edwards) and the 
deep .Sea Puerulus sewelli are common species of 
spiny lobsters and Thenus orientalis (Lund) and 
Scyllarus sordidus are common among the squat 
lobsters!. 
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.iVuiivib;.: from December to 
i,. .1 J^iTine uirter seasen. 


S..'rte ci:enie*er> cf i. u<tf: u.:s from Vi^ekhe- 



e.n:mel are as feiio’^s : 


Toiil Carapace Carapace Total 
Sex lenctn in iengtn in breadth in ^^eightin 
mm mm mm gm 

7 ^berned/ 245 S5 99 2b9-S 

G* 234 79 94 254-0 

The es*.’mated rota! number of eggs of the berried 
femaiff is 12,457 u:th an average diameter of 
I "1204 mm. Berried specimens are also found with 
mature and maturing ova. tnd-.canng that the species 
mignt ^pa^n more than once :n the same year. 

T. o’-it/runy had been recorded from India by 
White riS47), Neuman nSbfx Ortmaa fTS91 K 
Thompson 1 19U1 ), from Madras r> Heller 11865^ 
and Henderson sI893l from Mandapam b\ Prasad 
and Tamp: ;I95'‘5-. from Oris-a coast by Aicock 
11902 •' and from Bomba} Z03.-: by Chhapgar and 
DeshniLikh jl 964 ]t. Pra>ad and Tampli- and 
Chhapgar and De^hmakhd have suggested that the 
winter is the breeding period, although Prasad and 
Tampi^ mentioned a case cf berried female caught 
in July and the larv’ac hatched in the same month. 
The world distribution ranges ircm Mauritius, Red 
Sea. Persian Gulf Eas: Indies and Australia to 
China. 

I am grateful lo Prof. K. Hunumantba Rao for 
h::s guidance. Thanks are also due to the Govern¬ 
ment of India for providing the hnancia! assistance 
under the Bangladesh Scholarship grant. 

Department of Zoologvx M. A. Hoss.\in. 

Andhra University, 

Waliair, August 9. 1974. 

L Chhapgar, B. F. and I>eshmukli, S. K., /. 

Bombay Xai, Hisn Soc., 1964, 61 <1), 203. 
2. Prasad, R. R. and Tamp:, P. R. S., Proc. nm. 
insL Sci India, 1957, 23 B, 4g.' 


we Edisar f Currer.. 

L Science 

ON A RARE SIU4CHYURAN CR.4B ZOEA FROM 
THE SOUTH-WEST COAST OF INDIA 
VVhjiu scrd.ng u,.: Ine brachyuran larvae from the 
p\^nk:on sumries collected by the U.N.D.P. Pelagic 
F;-hir:ics Project from the south-west coast of India, 
an interesting brachyuran zoea with four lateral 
^arucuce spines was obtained from a sample from 
u station off Kasargod covered by the vessel 
'Sardinelki’ on 6-1-1972. Records of zoea having 
four lateral carapace spines are veiy' few and such 
a larva has not so far been reponed from the 
Indian waters. 

Length of the zoea from the tip of the rostrum to 
the tip of the dorsal spine is 6-3 mm. The larva is 
cha.'-acterised by ihe presence of a dorsal, rostra! 
and four lateral carapace spines with small sharp 
sp'nules on its surface. All the four lateral spines 
? Fig. I I show’ small enlargements at their extremi¬ 
ties. In the abdomen, the 6th segment is separated 



Fig. I. 3rd zoea of Tefralia sp. 


from the telson. The second abdominal segment 
has lateral spiniilar process on either side midlate- 
raily. segment 3 is without any spine, while the 4th 
and 5ih segments have each a prominent spine 
postero-laterally. Forked telson with long and 
slender arms bears 3 -f 3 inner plumose spines. 
Of The two lateral spines on the sides one is dorsal 
in posiHon, Posterior to the 3 inner spines, a small 
spine is s^n only on one side. A small stump 
seen under high magnification in its place on the 
other side suggests that it might have been broken and 
lost. The presence of rudimentary buds of the 
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:ndicate that it :s in ±ie early 3r5 zceal sta“j. 

Tlie specimen with pairs of lateral spines on ±e 
carapace resembles the zoea cf the xanthid crab 
TetraVia glaberrima (Herbst) described by Gnmey^ 
and Al-Khcly-, from the Red Sea. Bat an important 
difference noticed in the present specimen from 
their descriptions and figures is that the lateral 
spines are expanded at the tips. Such a zoea with 
two pairs of lateral spines having expanded tips 
has been figured by Dohm^. Williamson^ 
has also figured an unknown larva (Fig. 521) 
from the Atlantic with the same character 
of expanded extremities of lateral spines. 
But neither the lateral processes on the abdominal 
somite 2 nor the lateral spines on the telson found 
in the present specimen, as well as in the larva of 
Tetralia glaberrima, are seen in the figure by 
Williamson^. However, it could be said with 
certainty that the present zoea belongs to the 
genus Teiralia. 

Most of the characters of the zoea agree well 
with those of the 3rd zoea stage of Tetralia glaber- 
rima. But the important differences noticed are the 
e.xpansion of the tips of the lateral carapace spines 
and the larger size of the larva. Along with these 
the absence of any spine on the 3rd abdominal 
somite makes it difficult to say that this is the 
larva of Tetralia glaberrima w'hich is the only 
species of the genus recorded from the Indian 
waters'^ Perhaps the larva belongs to some other 
species of Tetraha as yet not recorded from these 
waters. 

Regional Centre, M. J. George. 

National Institute of Simon John. 

Oceanography, 

Cochin-18, May 2, 1974. 
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STUDIES ON GRAPHIOLA PHOENICIS (MOUG.) 
POIT. 

I. Histopathological Effects 

Graphiola phoenicis (Moug.) Poit. the common 
false smut, occurs in the form of cup-shaped fruiting 
bodies on both the surfaces of pinnae, all round 
the rachis and on the leaf bases of Phoenix 
sylvesfris Roxb. It is widely distributed in India, 



histopatno-Cg;;i. ^xi-crs cn the host. 


The pathogen cecu.“s on the leaves of Phoenix 
.syIves:ns in the lorin of black, spots having the ciip- 
like structures called “fruiting bodies’'. The latter 
consists of black, circular peridiom surrounding the 
internal light yellow coloured sporogenous filaments 
and fascicles of sterile hyphae protruding out from 
the cup. 

The mycelium is well developed, intercellular or 
sometimes intracellular, septate and branched. It 
forms a compact felt-like mass below the epidermis, 
from where arise sterile as well as fertile hyphae. 

(Considerable effect is produced on the various 
tissues of the lamina of infected host. The infec¬ 
tion starts from the periphery and gradually spreads 
towards the centre of lamina. 

Epidermal cells in ‘he normal uninfected lamina 
are oblong or globose in shape, measuring 3-99 p. 
in length and 2 *66 .it in breadth. After the deve¬ 
lopment of the fruiting bodies, the epidermis is 
destroyed and sloughs off. The mycelium accumu¬ 
lates below^ the epidermis that gradually causes to 
raise the epidermal cells. They are later on dis¬ 
torted and ruptured in fragments at places to create 
spaces for developing mycelium that forms the 
fruiting body. Below the fruiting body, even 
remnants of epidermal cells are not present. 
Epidermal cells, adjoining the fruiting bodies 
become oval or rounded, are hypertrophied, and 
measure upio 9-31 in length and 6*65 m in breadth. 
In some cells, the protoplasm shrinks and migrates 
towards the periphery (Fig. 1). 

Hypodermal cells in the uninfected regions are 
cubical or slightly longitudinally extended and 
measure from 6*65 m to 10 in length and from 
7 At to 10 At in breadth. Bui they are hypertrophied 
below very young fruiting bodies and measure upto 
12 At in length and 13-30 in breadth. In places 
where the young fruiting bodies are developing, 
involving the hypodermal cells directly, many of 
these cells become disintegrated and disfigured and 
may be represented ony by conical or irregular 
appearances. Hypodermal cells below^ well-developed 
fruiting bodies are ultimately destroyed by the 
pathogen and the spaces created are covered over 
by the fungus mycelium. In some of the hypo- 
dermal cells of the region adjoining the fruiting 
bodies, the ceU contents contract and become rod- 
shaped. ‘H’-shaped (Fig. 2) or coma-shaped (Fig. 3). 
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Sciertnch>ma ui :h'd lamina ,ampara- 

•■iici} lo li v\:€n\ There is no signiiicant 

chaTike in :he<e ccli> below very young fruiting 
Hv>d:cs. But :n severe iofections. !he compie'e 
Nclerenehiniw puich h. pushed aside leaving a cavity 
■ Figv 4 .mJ 5). Size of the normal sclererxhy- 
ceii'- measures 7-98 u in length and 6*65 e 
in ^litudih nn m h'gh degree ef infection, the cells 
measure „roLi* 4^ :n breadth and 5-32^ in 
iength. 

Ground :is>ue of lamina is the badly affected 
region. The mycelium traverses in ‘he narrow 


Cumm 

Sdence 

in.ercellaiar -paces of the chlorenchymatous cells. 
I.*: the eariy stages of the fungal infection, some 
:h: ceii-H of the ground tissue, which are in 
direct contact w*lth pathogen, gradually become 
d’sintegrated. The ceils, adjacent to the infected 
region, show hypenrephy . measuring upto 23*94 g 
in breadth and 26*60 - in length while the normal 
un'nfecied cells measure from 6 to 13 m in breadth 
and i:pto 20 a :n length. Because of the high 
uegrec of infection, separation of some groups of 
host cells takes place, forming many spaces in the 
ground tissue iFig. 8). 



Figs. I 9. Figs. 1. 2 and 3. Epidermal and. hypodermal cells in transverse section showinc 
contraction of protopiasm. Fig, 4. Sclerenchymatous patch showing the formation of cavity Fie 5 
B^l part of a ueil-deveioped fruiting body. Fig. 6 Cells of the chlorenchyma in transver^ section.' 
Fig. 7. Cells surrounded by interceiJuIar as well as intracellular mycelium. Fig. 8 Formation of 
the spuce in the ground tissue. Fig. 9. Showing disorganization of the tannin filled cells 

BC. Burst cell; C Cavity; CH. Chloroplasis: E, Epidermis. H. Haustorium; I, Intracellular 
mycelium: IM Intercellular m>celmin: P, Pseudoparenchymatous mass of mycelium; PE. Peridium ; 
S. Spores; SCL. Sclerenchyma ; SP. Oogenous hyphae ; ST. Sterile bundle ; T, Tannin filled cell 
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Due lo the infection, the tannin-liiieu ceils cou-ruc: 
and thus become irregular in shape. Some of these 
cells burst off when the infection is high (Fig. 9). 
Inter as well as intracellular mycelium with knob¬ 
like haiistoria is also seen around these cells (Figs. 7 
and 8). 

Chloroplasts are also infected at early and late 
stages of the fungus infection. They occupy peri¬ 
pheral position (Fig. 6). Sometimes, the cells are 
observed to be devoid of chloroplasts. The portion 
of the lamina thus becomes chlorotic and starts 
drying. 

No well-marked effect has been observed on 
different tissues of vascular bundles. Only some 
cells of the bundle sheath show' hypertrophy. 
School of Plant Morpholog>% R. Shum. 

Meerut College, O. P. Srvrma. 

Meerut (India), Jidy 26, 1974. 
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GAMETIC STERILITY INDUCED BY GAMMA 
RAYS IN LUFFA ACUTANGULA ROXB. 

The intention of the present experiment was to 
record the amount of sterility as contributed by 
either the male or the female gamete, or by both, 
in plants of Luffa acutangufa, a vegetable plant. 


a: 2'.;, J . 4-^ kR dose ieveis. 

ioe ro.i.n »:a:cs .^:a:ned in Belling s 

acetocarmme solution and were scored for viability 
(Tcb’e iw In control 94"' viabii::) was observed. 
Resuits skewed an inv.rve reiado.nship between pollen 
viabiiny and dose level and this might be due to 
genetic damag-e', anci O” phtaiologicaj disturbance-. 
Sciting and crosrsing operation^. betv\een treated and 
untreated plants were ciassihed under four 

categories, viz.. controi selfed. (A) 

M^ X control. (Ci control . M. and (D) 
Mj selfed. Each categow was repeated ten 
times and then the mean values of three characters, 
namely total number of seeds per fruit, percentage 
of seed germination and seedling survival per fruit 
were recorded (Table i ). Comparison among the four 
categories with respect :o the three above characters 
showed that (A) control selfed and (D) M, selfed 
possessed higher and lower values, respectively, than 
both the respective reciprocal crosses. Statistical 
analysis (analysis of variances.) showed that the 

reciprocal crosses (B and C) have nearly equal 

values whereas AB. AC. BD and CD values are 
significant at I'T level of probability for all 
characters at different exposures. The observations 
are similar to those of L. vylindr'icci’'^ with reference 
to the significant and non-significam values of the 
respective crosses. 

From the above results it is evident that both 
the gametes of M, plants of L. acu'angula contri¬ 
bute equally and significantly towards total sterility, 
irrespective of one being numerically superior, more 
radiosensitive^ less viable' and subjected to 


^ Table I 

Gametic damage as induced by gamma rays on L. acutangula 


Dose 

in 

kR 

Category 

% 

pollen 

fertility 

Seeds/fruit No. S.E. 

O' 

.o 

Seed 

germination 

Seedling/fruit No. S.E. 

20 

A~Control Selfed 

94 

106-2d=0*70 

96 

99.24-0*73 


B —Ml X Control 


92*3±0'16 

87 

73*34:1*50 


C—Control 

.. 

93*5zhM3 

86 

73*5±1*53 


D—Ml Selfed 

81 

82*4:hl*60 

76 

54*44=2*06* 

30 

A—Control Selfed 

94 

106*2±0*70 

96 

99*34=0-73 


B—Ml X Control 


84*3i:l-40 

78 

56*441*83 


C—Control x Mi 


85*5±l-36 

77 

55*24=1*90 


D—Ml Selfed 

76 

71 *4411*70 

65 

31*64=2*36* 

40 

A—Control Selfed 

94 

106-2-0*70 

96 

99*24=0*73 


B—Ml X Control 


73*3ihl-73 

64 

39*44:2*23 


. C—Control x Mi 


72*44=1*70 

65 

38*5-2*30 


D-~Mi Selfed 

69 

52*3z=l*93 

57 

18*3±2*80* 


* Insignificant for all characters at eacl? dose: Restare significant at 1 % level of probability. 
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A NEW MENACE TO “KAMADHENX^l 
A HYBRID GRASS IN KARNATAK4 

K.4MADHENT:, a nev\ hybrid grass (Pennisetum pur- 
piireum Schum. ,»■; Fennisemm typhoides Stapf.j 
is a recen: release of University of Agricultural 
Sciences. Bangalore, and claimed to be a very 


nro.va.^nc fodder source. It released during 

;9;2 and ui a tiinc when :t is just getting popular 
with culivators, it seems to have received a serious 
setback during 1974 doe to widespread incidence 
of a fungal disease. There are reports from around 
Bangalore and Dharw^r of total failure of the crop 
after first cutting, due to this disease, in view of the 
importance of this valuable hybrid in Agriculture 
and seriousness of this new malady, preliminary’ 
investigations were conducted to study the nature 
and cause of the disease. 

Examination of the plants in different stages of 
the development of the disease has revealed that 
aii the above-ground plant parts are invoived. 

On newly infected leaves, small reddish brown 
spots, surrounded by a yellow halo, appear. As 
these spots enlarge longitudinally and to a lesser 
extent in breadth, the centre of the spots becomes 
straw coloured with reddish brown margin. 
Majority of the spots have sharp ends resembling 



Fms. 1-3, 4 A-B 
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typical “eye-spotb" iFig. 1 i. Individual lesions on 
the leaves measure 0-5-1 cm in length and 3-5 mm 
in breadth. When such spots coalesce, they may 
measure upto 10-15 cm in length. Such coalesced 
spots do no: have any well-defined shape or margin. 

In severe cases leaves show blighted appearance. 
Similar symptoms are found on leaf-sheaths, culms 
and at the collar region (Fig. 2j. After first cutting, 
when the new tillers are emerging, they are badly 
damaged at the collar region resulting in death 
of the plants. Rotting at the collar region is not 
uncommon (Fig. 3). 

Tissue isolations for the pathogen were made 
from the necrotised areas from leaves, culms and 
collar regions separately and all these isolations 
invariably yielded pure cultures of a fungus akin 
to Helminthosporium sp. Incidentally, it was 
noticed that cultures from such tissue isolations, 
when kept continuously in darkness in the incubator, 
did not sporulate. How^ever when the same were 
exposed to alternate light and darkness, there was 
heavy sporulation. 

A week old sporulating culture was successfully 
used to pi'oduce artificial infection on healthy 
plants of Kamadhenu grass and its parents, /.e., 
F. purpureiiin and P. iypholdes. Typical symptoms 
were noticed on the leaves and leaf sheaths after 
3 days of inoculation. 

The fungus makes a fairly white growth on 
potato dextrose agar in the beginning, with age it 
turns dirty white and finally ashy brown. Abundant 
sporulation is observed in a week’s time on P.D.A. 

Conidiophores are straight or flexuous. dark- 
brown or olivaceous brown measuring 119-200 mX 
2-8M (Fig. 4A). Conidia are straight or slightly 
curved, narrowly ellipsoidal, pale brown to golden 
brown, measuring 40-83 /i x 9—16 ^ (Average 
67 AX 13 m) with 5-9 pseudosepta (Fig. 4B). 

20 days old culture on P.D.A. also produces 
abundant chlamydospores, w'hich are usually 
spherical, intercalary or terminal and in chains. 

Comparing the descriptions of the various species 
of Heltninlliosporiiim and Drechsleva recorded on 
both the parents involved in the development of 
this hybrid grass, the fungus under consideration 
has been identified as Drechsicra saccliari (Butler) 
Subram. and Jain. Diseased specimens and the 
culture of the fungus have been deposited in MYSP 
herbarium and culture collection of University of 
Agricultural Sciences, Hebbal, with accession No. 
MYSP 1902 and Culture No. 91 respectively. 

Grateful thanks are due to Dr. H. C. Govindu, 
Senior Professor and Head, Department of Plant 


. Agrcultiirui C.ui 


for h-< rcccurogement. 
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P. C. 

Unive.^si::. of Agril. Sci.. 

Sllladmath. 

Bangalore 56iJ<;24. 

B. G. P:\TIL Kll.ic.arxi, 

A nun Si 21. I9'"4. 

R. K. Hi.gdr. 


1. Ellis. M. B., "Dematiaceous hyphomycetes,” 

Co/?u) 2 . AIvcoL Insi. AVuv Surrey, England, 
1971. p. 441. 

2. Sprague, R.. Diseases of Cereals and Grasses 

hi Norih America, Ronald Press Co., New 
York, 1950, pp. 375. 

3. Subramanian. C. V. and Jain, B. L., “A revision 

of some graminicolcus HelminthosporiaA 
Carr. Sci., 1966, 35, 352. 


EFFECT OF GAMMA IRRADIATION ON 
DIPLOID AND TETRAPLOID SEEDS OF 
CAJANUS CAJAN (L.) MILLSP. 

Se.nsitivity of diploid and tetraploids to radiations 
and chemical mutagen treatments as measured by 
ciiierent criteria has been studied by several workers 
in different crop species'®'-^, in general poor germi¬ 
nation and reduced seed fertility are associated with 
tetraploids and this could be improved by using 
radiation treatments to a considerable e.xtentt-t^. 
The present short communication describes radio¬ 
sensitivity of diploid and induced tetraploid seeds of 
Cajamis cajan (L.) Millsp. subjected to different 
doses of gamma irradiation. 

Seeds of Colchicine induced tetraploids of variety 
T^,j in C^ generation together with diploid parent 
were exposed to 0, 15, 20, 30. 40 and 60 Krad of 
gamma rays in a ‘‘‘Co source. After irradiation lOO 
seeds in each treatment were grown in enamel 
trays in two replications. Observations on germi¬ 
nation (radical initiation) survival (per cent of seeds 
germinated), seedling height and number of leaves 
appeared on 21st day after sowing were recorded. 

In diploids, germination, suiwival, seedling height 
and number of leaves were significantly reduced as 
the irradiation doses increased (Table I). While 
in tetraploids initial dose of 15 Krad significantly 
increased the germination as well as seedling height 
and the number of leaves. It is likely that low’ 
doses of irradiation break dormancy in tetraploids, 
by stimulating the favourable hormonal activity 
and cell membrane permeability. 

As the irradiation doses increased above 15 Krad 
in tetraploid, there was a reduction in germihation, 
survival seedling heigh: and number of leaves. The 
C.D. value for ploidy and In x 4 n interaction arc 
also summarised in Table I, 
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Table i 


(it 

Germ 

ill iifivkt and i 

UiP'fCtl x/f. 

rambtr oj 
*Ji n n: dos 

llG '. cS 

:ts oi : 

in dipioid ana 
•amma rays 

' !e. 

niploid Cajanus 

cajan 

Gamma 

in at ion 

Sur\i\al 

! 

Height 

Cem'i 

Number of 
leaves 

in Kxad 

2n 

4n 

In 

4/? 

2/2 

4n 

2n 

4n 

u 

97-5 

45-5 

100 0 

100 - 0 

14-7 

7-0 

3-7 

6*9 

15 

91*0 

91-5 

93-4 

98-2 

8*3 

9-6 

3-7 

9-6 

20 

.>8-5 

88-5 

89-3 

96-0 

7-7 

9-5 

3-6 

9-3 

30 

59-0 

600 

57-6 

"4-1 

7-1 

6-6 

3-0 

6-6 

441 

40-^^ 

40-0 

39*5 

42-5 

3-5 

5-7 

30 

5-7 

60 

27'() 

06-b 

5-5 

17 1 

3-0 

3-0 

2’2 

3 0 


00 J/ ■!> un-i.' . • s - I w 

C.D. i"a for pioidy 3-02 i-^>I _^0*35 
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PENMSETUM POLYSTACHYVM (L.) SCHULT. 

A NEW CHROMOSOMAL RACE 

The genus Pennlsetum is placed in the tribe Paniceae 
of Panicoideae—Poaceae. Pennlsetum pohs achyum 
(L.) Schult. is a polymorphic taxon comprising four 
diroiiKJsomal races—2 n = 36't'‘', In — 48A Zn — 
52- and 2 n = 54‘^. Hrishi-'* has reported P. poly- 
stachyum (2 ii= 54 ) to be a perennial grass v^hile 
Bofi has described it as an annual. 

The material for the pre^nt stud> collected 
from Coimbatore, and grown in the departmeniai 
garden. University of Mysore. Mysore. Young 
florets of appropriate stages were fixed in 3:1 
absolute alcohol-acetic acid solution and stored in 
70% alcohol for meiotic studies. Pollen mother 
cell smears were prepared in acctocarmine. The 
mitotic chromosoiErs were studied follo\^ing Tjio 
and Levan's" technique. 

Morphological variations noticed in the present 
study of three chromosomal races could be posi¬ 
tively correlated with the ploidy of the species. The 


tetraploid :2n — 3G\ is shorter with dark purplish 
inflorescence. The hexaploid (2/? = 54) is tallest 
\^iih yellow ish-broun inflorescence while the new 
chromosomal race iln = 63) is tall, the inflorescence 
being reddish-brown in colour. 

The fifth chromosomal race of the present study 
is a new record with unbalanced chromosomes 
2 u = 63. This has been confirmed by counting the 
somatic chromosomes from the root tips (Fig. 1). 



Figs. 1-2. Fig. 1. Somatic chroirvosomes of root 
tips. 2 « = 63. < 665. Fig. 2. Meiosis—Diakinetic 
stage, v665. 

This chromosomal race exhibits many abnormalities 
during meiosis. MuBivalents and univalents occur 
in addition to bivalents during diakinesis (Fig. 2) 
and Metaphase L In metaphase I bivalents and 
multivalents apf^ar on the equatorial plate of the 
spindle and univalents being at periphery move 
precociously to the poles. Irregular spindles have 
been observed in the first and second meiotic 
divisions. The presence of laggards and their non- 
inclusion in the telophase nuclei result in micro¬ 
nuclei formation in dyads and tetrads. The irregular 
comportment of meiotic chromosomes during first 
and second divisions affect the pollen viability. 
Stainability tests further revealed that 56% of the 
pollen TO be viable, 
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C\to 2 mbryological studies of the three chromo- 
somai races 2 n~ 36, 2 /i = 54 and 2 /z = 63 indi¬ 
cate that they are facultative apomicts, the mecha¬ 
nism of reproduction being apospory. The details 
of cytoembryological studies and their reproductive 
behaviour will be published elsewhere. The obser¬ 
vations made here agree with Bor^ in confirming 
the species as annual. 

Thanks are due to the University Grants Com¬ 
mission, New Delhi, for financial help. 

Department of Post- M. Muniyamma. 

Graduate Studies and K. N. Nar.\yan." 

Research in Botany, 

University of Mysore, 

Manasagangotri, Mysore 570006, 

September 29, 1974. 
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PLANKTONIC FORAMTNIFFRA FROM THE 
BARIPADA BEDS, ORISSA 
A DETAILED m'cropaleontological investigation of 
the Baripada beds, exposed in the cuttings of the 
river Burhabalanga, south of the town Baripada 
(21® 56'N : 86® 44'E) in Mayurbhanj District, 
Orissa, reveals the presence of a fairly well- 
preserved foraminiferal assemblage which includes 
three planktonic species. A comprehensive study 
perta'ning to the sys^ematics, paleoecology and 
age of foraminifera is in progress and will be 
published in due course. However, s'nce the 
planktonic foraminifera are valuable ind'cators cf 
age, it was considered desirable to report them in 
the form of present note so that they may illumi¬ 
nate the polemical age of the Baripada beds. 

Very little is known about the fo aminifera from 
the Ba’-ipada beds. Amongst planktonic forms, 
only Globigerna sp. and Globoro’aSa sp. have 
been reported by Sarma^-, Tewari and Awasthi^, 
and Chatterjee^. In our material, the planktonic 
foraminifera occur in very low frequencies and are 
represented by the following three species: (1) 
G!oboro*aXa sp. indet, (2). Globigerina cf. G. 
quadrUoba*a d’Orbigny, (3) Orbulina suiuralis 
Brdnnimann. 


Orbni.Ku su'iiral's makes ::s nrv_ in 

a limestone band, sandwitched betv.n-tT. sbale beds 
of Baripada beds. I: is a weii-known aee marker 
and was ong-naliy described by Brcrinimann-^ from 
the Globoro al'a menardii zone in :he Miocene cf 
Trinidad. A comparative study of the spec’mens 
or O. siitiirai:s f.om Baripada was made with the 
materia! of this species from Trinidad, k'ndly sent 
by Dr. W. Weaver, U.S.A. Our specimens were 
found identical to the forms f.^om Trinidad in 
shewdng the presence of Globigerine-struclure as 
well as fa.ntly developed rounded pores along sutures, 
separating the Glob'gerine pan from the final 
chambe.n and also sparsely scattered around it. in 
addition to tiny pores ail over the test. The genus 
G.ob'gerlna d'Orbigny is represented by a solitary 
and pocr’y preserved specimen compa.-able to GlobX 
gerina quadrilobala d'Orbigny, as illustrated by 
Bandy’*. This species was orig'nally described from 

marly plastic clays (Vindobonianj f.om Austria. 

Another genus of planktonic foramnlfera is 
rep-esented by a few sp:c‘m:ns of GloborotaUa 
Cushman but their poor state of preservation does 
not permit valid specific identificat'on. 

A study of literature indicates that the first 

appearance of OrbuX.na suiuralis is significant in 
age determination. A majority of foram'n'ferologis's 
consider that it first appears during Helvetian s age 
of Europe and marks the base of Helvetian in 
Australia and Lillburnian s^age in New* Zealand, 

i.e., the first app:a ance of O. su'iiralis ind’eates the 
base cf M.ddle Miocene (personal communications, 
Dr. D. G. Jenkins, New' Zealand, and Dr. N. H. 
Ludbrook, Australia). 

The presence of Orbulina suiuralis and Globi- 
gerina quadrilobata in the Baripada beds sugges s a 
Middle Miocene age for these beds but in the absrnce 
of other marker species, no p.-ecise placement wd,hin 
the Middle Miocene could be made. 

Thanks are expressed to the Council of Scientific 
and Industrial Research, New Delhi, for providing 
financial assistance to one of the authors (P, D.). 
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OCCt RRENCE OF GIANT STOMATA IN 
CELASTRACEAE AND CONVOLVXXACEAE 

Giant stomata occur on certain leaves along unth 
the normalized stomata-". There are a few reports 
on the C'CCLirrence of giant stomata^ While study¬ 
ing the epidermal features in Celastra^ae and 
Convojviilaceae, «e observed abnormally large 
stomata on the iea\€s of Ceuistrus siylosux Wail., 
Emmy mu s iianiiiiimiiinus Wail, and Hippocmiea 
arhorea Roxb. (Celastraceae), and Ipomoea 
aquitkii Forsk. t Convoivulaceae i. 


t Curreni 
Science 

Siace^ reponed loc:r rare occurrence on the veins 
and venules. The giant stomata on the midrib and 
larger viens are in the process of degeneration. 
However, the ones on the v'enules show distinct 
stomatal pores and guard cells comparable to 
normal stomata. In all the species studied, the 
giant stomata are almost twice as large as the 
normal stomata «Table i. Figs. 1-3). In addition 
to their size, in /. aqumica, the giant stomata can 
be distinguished from normal, by the presence of 
tuo lateral groups of striae (Fig. 3). 
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Figs. 1-3. Fig. 1. A portion of Io\^er epidermis of Hippocratea arborea in surface view show¬ 
ing a giant stomata (G) along with several stomata of normal size. Figs. 2, 3. A normal stomata from 
intercostal area and a giant stomata from costal area respectively in surface view from lower epidermis 
of Ipomoea aquatica. 


Table I 



Species 

Size of stomata 
(L B) in /X 

Stomata! 

frequ- 

Sto- 

matal 

index 

Normal 

Giant 

sq. mm 

1. 

C. stylosus 

23*25 

39*99 

342 

14*16 



20*46 

25*11 



2. 

E. hamilio- 

25*11 

39* 

369 

18*75 


nianus 

23*25 

26*37 



3. 

H arborea 

19-53 

45-57 

368 

20*06 



15-81 

29-76 



4. 

I. aqmtica 

18-52 

41-16 

U: 125 

9*23 



7-63 

18-52 

L: 250 

16* 62 


U—upper surface of leaf, L~.lowcr surface of leaf. 


The leaves are hypostomatic in Celastraceae, and 
amp^istomatic in Convoivuls^eae. In the fom^r, 
giant stonmta occur on the lower surface of leaf 
and in the latter on both surfaces. H^y occur 
PH the midrib, veins, venufes, and arcples, though 
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FLUORISCENT ANTIBODY TEST FOR 
DETECTION OF CITRUS GREENING 
MYCOPLASMA 

In nc^ica! sciences the fluorescent antibody tech¬ 
nique has been widely used in visualization and 
identificaticMi of bacteria and viruses^, and to some 
extent of mycoplasma^. Also, some enzymes and 
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hormones have been traced in animal tissues by 
this method^. However, ver>^ little work has been 
done in the field of plant patholog}'^ "»-‘5; none 
dealing with plant mycoplasmas. 

In the present studies, culture of mycoplasma 
obtained earlier from greening affected citrus plants 
on PPLO broth', served as antigen. It was con¬ 
centrated by one cycle of differential centrifugation 
which involved centrifugation at 10,000 rpm for 
20 minutes in a Spinco Ultracentrifuge Model L 
using phosphate buffer (pH 7-0) to separate the 
suspended impurities, followed by high speed centri¬ 
fugation at 25,000 rpm for 120 minutes and dissolving 
the pellet in a small quantity of M/30 phosphate 
buffer before final centrifugation at 5,000 rpm for 
15 minutes. The concentrated antigen was injected 
in rabbits intramuscularly thrice at weekly intervals 
with Freund’s adjuvant followed by one intravenous 
injection without the adjuvant. The blood, collected 
by bleeding the rabbits after 10 days following the 
last injection, was allowed to clot at room tempera¬ 
ture for four hours and stored overnight in a refrige¬ 
rator for clot to shrink. The serum was decanted 
and clarified by low speed centrifugation (7,000 
rpm for 15 minutes). The antiserum reacted speci¬ 
fically with the mycoplasma culture and had a titre 
of 1 : 512. 7 -globulins were extracted from anti¬ 
serum by precipitating with equal volume of 3-2 N 
ammonium sulphate, dissolving the precipitate in 
2 ml /n's'-HCl buffer (pH 7*2) and reprecipitating 
repeatedly until the precipitate was absolutely white. 
The 7 -globulin solution was dialysed against the 
same buffer until all the sulphate ions were removed. 
The pH of the solution was raised to 8-5 with 
0*5 M carbonate-bicarbonate buffer (pH 9*0) 
before stirring it with fluorescein isothiocyanate 
(FITC), added to the solution at the rate of 50 mg 
per g of protein, for 4-6 hours in cold (4° C). The 
preparation was then eluted with the tm-HCl buffer 
OR a Sephadex (G-25) column to remove the 
unconjugated dye (FITC). 

For detection of mycoplasma, sections of infected 
as well as uninfected leaves were cut and flooded 
with /n>HCl buffer. They were then transferred to 
slides and each one was covered with 1-2 drops 
of FITC conjugated antiserum. The slides were 
left in a moist chamber for 8-12 hours at room 
temperature. After draining off excess conjugated 
antiserum, the sections were washed with frfs'-HCI 
buffer and mounted in tris-HCX buffered glycerine. 
When examined under the fluorescent microscope, 
sections of healthy leaves showed dull blue auto- 
fluorescence all over except in the thick walled cells 
which fluoresced in light green range. In infected 
leaves, in addition to autofluorescence noted in the 
healthy leaves, brilliant apple green fluorescence in 


toe Editor 

the forn: of dots was ocser/eo :r. 

:Fig. 1 This ind:ca:ed the preser:,:e cf nt\cc- 

plasma. 



Fig. 1. Fluorescence photomicrograph of greening 
affected cirrus phloem^ cell showing mycopIasma-Iike 
pathogen (arrows) stained with fluorescein-conjugated 
antiserum, x 1,200, approx. 
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. . 1. - . Ihj le.:f sp:n 

.rea v^h ch 

*. n 0 J’. V na.e. B-cauNe ei 

a. N..-r^c4j. Rc’.unN 
;n. cic.-w^n .ne reported herem. 


T.cl 


I'Urt p.-ra*4' 


• •,j x'.'a.cH' :r. -re N..r:ic Ncquence. All the 
>.•...at. .n- v.c:e •.ccpuiateJ :o dryness. The 

:'r.r:- :he CF and myceFum 
ere v-a arC, .herefore, suspended in 

'.N.d f..»r r:o:u„:c.d aciivdy employing 
ne i..;; m.: bCa-ct. The rcsuhs of the bioassay 
;.:e chm':n Tucie I, 

The ee.i C:: '^mptom v%as v..atersoak:ng at the point 
of ^.rri'c.;.ion on :he iooer surf.tce of leaf. Even- 
Tiadi:. :h;;:c eloped on :he upper surface of the 
a necrotic lesion uith a chlorotic halo, 
'•miuia.mc *::e na’o:'ai le^icn. ThT s:age is referred 
to as '.he compiete symptom. Our of all the 
fr^jrary benzene fraction and ethylaceiate fractions 
case rr.C': rioiogicai ac:i\itt. The appearance of 
necro.-'c st rap .unis v.ith fraciioob from the fungus 

L I 

mut'-.aao: Cf • o' C. casslicola on brlnjal leaves 


T.ate leouired ter tr.e s>r:tpt 


ee'.eicpr.tent 


Peirelea.n eirter 


Chlore^Ts is not seen 
Necros.s noiicei after 


Be-tzene 
CnioroArat 
Ethel acetate 


6S hrs. 


1-5 mts. 

4S hrs. 

48 hrs. 

4y hrs. 

96 hrs. 

72 hrs. 

36 hrs. 

”■2 hrs. 

72 hrs- 


The fungus vs as grown .n sail liquid cultures, 
.he medium cens s: n: of 3T*T sucrose, 0*33^r 
KH.PO^. MgSO^ "H^O. and U-IT casein 

.hydroIvNute adjusted to pH 5-5. Ceil free cuF.ure 
fidra e iCF; of TJ-da> cid cui.u-es were obtaned 
by fi bra:ion through Whu^mm No. I filter paper. 
Immersing pet'icles of detacned leaves and cut 
shoo.s of br njal icu: leaf/'shoot bioassa* f in CF 
induces fiaccdiiv of leaves, ani wiit :n cut shoots 
in 4 hours. Cut shoo s cf ’obacco. So.cnum 
n vnoJ! L. and ca*tcr also showed similar svmptcm^ 
when kept :n CF, Necro^tc spots deveioped :n 
4 da>s at the pein-s of applicu'ion of CF on the 
lower suTace of detached brmral leaves incubated 
:R hum'd petri plates fleaf spj' bioassa:-y 
The CF was con'ent ated :n lucuo and prcci- 
pta:ed wi h e'hanj!. The supernatant was 
Ncr-.a'ly extracted w th petroleum ether, benzene, 
chloroform and e'h>l ace'.a'e.. The f.'act ens were 
later evaporated to dryness, FfiShlv harvested 
ni\ce!'al mits were washed titorcughly w th giass 
distilled water and bio ted v uh \Vha*man No. 1 
filter pa|xrs- These mats were later extracted with 


and CF indicates that the toxic metabolites are 
endogenous and are secreted into the med’um during 
:s acuve g.ovvth phis:. Appearance of wait symp- 
*cms :n cut sh:o s of brinja! and certain other 
hosts and producticn of necrotic spo‘s with toxic 
f-mcticns on leaves cf brinjai and certain unrelated 
hc-sts suggest that the substance involved is of non¬ 
specific ph}-:otoxic na are, which is probably related 
to ‘he ability of the fungus to infee: a large variety 
of plants. Farther work on toxin purification is 
:n progress. 

D: par men: of Botany. Y. R. Sarma. 

£.V, Lnvers'’v, Tirupati tA.P.), M. V. Nayudu. 

16, 1974. 
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THE MOTPHOl-OGY OF HEXAMITVS 
KAKATIAE N. bP. FROM GAKDtN LiZARD 
CALOTES VERSICOLOR 

The investigaticn of the :nts:siinal Protozoans of the 
lizards of Warangal, A.P., revealed an interesting 
flageliate belong ng to the gtnas Hexam.ius 
Djjardint. This genus belongs lo the family 
Hexamitidae Kent and to the order D'plomonadida 
Wenyon'**. The infestation was very heavy and 
found in 85^ of the lizards. Extensive work carried 
out by K. Janaki Devi^ on Andhra Pradesh rep-iPan 
fauna, described a new species from rock lizard, 
Ca.oles mmoricola. The new species has a typical 
spherical shape both in living as well as in stained 
preparations. It measures 8*0 to 8-5/^ in diameter. 
The blepharoplast complex is somewhat interesting 
(Figs. 2-5). In few forms all the blepharcplasts 
are fused a. a rod-llke structure and are placed 
at the anterior region of the two nuclei (Fig. 1). 


I 




Figs. 1-7. HexamiHis kakath'ae n. sp. Figs. 1, 
4 and 5. Round forms, wi'.h four plaques in the 
nucleus. These figures are drawn from the ma.erial 
fixed in Scheudinn’s and stained with iron haemato- 
xylin. Figs. 2 and 3 are showing acronemes to Ae 
flagella and are fixed in methylalcohol, stained with 
Giemsa’s. Figs. 6-7 are cysts. 

From these complex blepharcplasts three anterior 
flagella arise, which are subequal in length. In most 
cases the anterior flagella are ending in acronemes 
(F gs. 1-4). Ax'al structures are rod-like and are 
separated comparatively to a greater extent 
(Figs. 4-5). However, in a few forms they are 


crossed (Figs. 1-2 k The cjul'niic beyend 

the bcd\ a- :ne po-.erior nagei.a '‘v.nizh close 
togethe.^, and er.a In acronemes (Figs. 1-3^. Ihe 
iWD nuCiC' are rouno masses, associating to ic-rin 
a single lobe. In mos. cases these miclei possess 
large chromatin granules (Fig. Ij. C\s:s a.^e very 
small measuring 3-5,-i in diameter and in almost ail 
cases they are c%'ai in shape (Figs. 6-7). 

The genus Htxaml.iis founded by Dujardint 
Includes 3 species. The species H. xenopi Faotham 
and Ponor- and H. niiirix Matubayashi^ are re¬ 
ported from opnid an hcs.s. Tae .h..d enr, H. 
kirby, was reported by Janaki Devi-i (1957) from 
rock lizard Caloies nemoricola. 

The species H. kirby Janaki Devi differs in many 
of the characters from the new species described 
here from a n.w host Calotes verslco.or. H. k.rby 
differs in size (6-5 ^-13*0 8*7 x (3'8/i-10*0/ij 

6*6 At. The nuclei are round in shape with central 
endosome; the six an.erior flagella are equal 
in leng.h ; two clear blepharopiasts are at the rn er.or 
end of the nuclei; the ax.al structures possess a 
chromatic ring at the posterior end. 

In view cf these differences the parasite under 
discussion is considered to be a new species and is 
designated Hexamiiiis kakatfae n. sp. af.er the place 
Kakatia, Warangal A.P. 

I wish to express my sincere thanks to Prof. S. S. 
Qadri, Head, Department of Zoology, Osmenia 
University, Hyderabad, for guidarxe and encourage¬ 
ment. I am also thankful to P;of. P. Ramchender 
Rao for Laboratory facilities and encouragement. 

Department of Zoology, T. Bhaskar Rao. 

Post-Graduate Centre, 

Warangai-l, A.P., India, 

Ju:y 26, 1974. 
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The CF copoen: atei n vuOiO and preo 
p'*'j:cd vv; h e hanoi. The supe^nat^n* vas 

*.gr-a"K e\Ta:"eii w re":r 3 kLiri ein:!. benzene, 
ahlorcforin ani e P>i aze a'e. The foctens 
later evaporated to orvnevs. Fr.^j.n-. har\e'‘ci 
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Lr ‘.ni eates that the *o\i: metabolites are 
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a* \e a ovi-p ph.',.. Arpx..:ranee of wilt symp- 
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THE MO'XPn^tOQY OF HEYAMITUS 
KAKATIAE N. SP. FROM GARDFN LSZARD 
CALOIES VERSICOLOR 

The investigation of the intestinal Protozoans of the 
lizards of Warangal, A.P., revealed an interesting 
flagellate belong ng to the g:nus H exam it us 
Dajardint. This genus belongs to the family 
Hexamitidae Kent and to the order D’plomonadida 
Wenyon'"’. The infestation was very heavy and 
found in 85% of the lizards. E.xtenslvc work carried 
out by K. Janaki Devi-^ on Andhra Pradesh rep'.il'an. 
fauna, described a new species fi'om rock lizard, 
Calotes nemoricola. The new species has a typical 
spherical shape both in living as well as in stained 
preparations- It measures 8-0to 8*5/x in diameter. 
The blepharoplast complex is somewhat interesting 
(Figs. 2-5). In few forms all the blepharcplasts 
are fused a; a rod-like structure and are placed 
at the anterior region of the two nuclei (Fig. 1). 


f 



Figs. 1-7. HexamVus kakalJvae n. sp. Figs. 1, 
4 and 5. Round forms, with four plaques in the 
nucleus. These figures are drawn from the material 
fixed in Scheudinn’s and stained with iron haemato- 
xylin. Figs. 2 and 3 are showing acronemes to the 
flagella and are fixed in rnethylalcohol, stained with 
Giemsa’s. Figs. 6-7 are cysts. 

From these complex blepharcplasts three anterior 
flagella arise, which are subequal in length. In most 
cas:s the anterior flagella are ending in acronemes 
(F.'gs. 1-4). Ax'al structures are rod-like and are 
separated comparatively to a greater extent 
(Figs. 4-5). However, in a few forms they are 


crossed trigs, 1—2). The axostyles coiiLaiiie beyond 
the body as the posterior flagella which run close 
together, and end In acronemes (Figs. 1-3). I he 
I wo riiicii.i are round masses, associating to form 
a single lobe. In most cases these nuclei possess 
large chromatin granules (Fig. 1). Cysts are very 
small measuring 3*5^ in diameter and in almost all 
cases they are oval in shape (Figs. 6-7). 

The genus Hexafuitus founded by Dujardini 
ncludcs 3 species. 1 he species H. xenopi Fantham 
and Portor- and H. iiafrix Malubayashi*^ are re¬ 
ported from opnid an hcs.s. Tne ihiid cn;, //. 
k/rhy, was reported by Janaki Devr^ (1957) from 
rock lizard Caloles nemoricola. 

The species //. kirhy Janaki Devi dllTers in many 
of the characters from the new species described 
here from a new host Caloles versico.br. H. kirby 
differs in size (6*5g-13-0 m) 8*7ya x (3*8/x-lO-O ai) 
6*6 At. The nuclei are round in shape with central 
endosomc; the six anterior flagella are equal 
in Ieng.h ; two clear blepharoplasts are at the rn erlor 
end of the nuclei; the ax al structures possess a 
chromatic ring at the posterior end. 

In view of these differences the parasite under 
discussion is considered to be a new species and is 
designated Hexamifiis kakatiae n. sp. af.er the place 
Kakatia, Warangal, A.P. 

I wish to express my sincere thanks to Prof. S. S. 
Qadri, Head, Department of Zoology, Osmania 
Un.versity, Hyderabad, for guidance and encourage¬ 
ment. I am also thankful to Prof. P. Ramchender 
Rao for Laboratory facilities and encouragement. 

Department of Zoology, T, Bhaskar Rao. 

Post-Graduate Centre, 

Warangal-1, A.P., India, 

July 26, 1974. 
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SHORT SCIENTIFIC NOTES 


Oil tile Occurrerice of Biumea heiracifaim (D. Don) EK". 

Far. Jiexuma (CL) Randeria C4sieraceae) in India 

During a lecent exploration for the collection of 
medicinal plants in Chikmacaiiir district the authors 
coilecled near Sirlu village. 41) km from Sringeri 
I Karnataka State i a taxon identified as Blnfma 
Ht’xiiosa C.B.Cf. 

The rev ision w.ork of Randeria in Blunieii 10 11 > : 
1960, 176-317. on the genus Biumea DC. uas con¬ 
sulted for determining the nomenclature of this taxon. 
It was observed iha: Randerta. Lc., p. 249, has 
reduced this species flexiwsa C.B.CI.. to a variety 
under Biumea fit Irae:folia iD. Don) DC. var. tiexousa 
fCl.i Randeria, effecting the new combination also. 
FurHier, the occurrence of this plan: has been stated 
to be ‘endemic' to Ceylon. This observation of 
endemism has been based on the herbarium speci¬ 
mens examined by her. 

The authors examined the t>pe material a: MH 
and one sheet of Thwaiies C.P. 19 was observed 
to be present among this type material and the 
specimens collected by the authors exactly matched 
with this specimen. Further, there was one more 
sheet under B. flexuo^a collected by R.H. Beddome 
s.n. (accession No. 2764 n with the locality 
mentioned as Sooth Canara which also matches 
with the specimen present Thwaites C.P. 19. 

Gamble has annotated in pencil on this sheet “I 
am not sure this may not be B. crlnlta". But B. 
crinita can be easily distinguished from B. heiraci- 
folia var. fiexHosa in not being w’colly or silky, 
having denticulated leaf margins and rounded leaf 
bases f Randeria, Lc., p. 251). 

The collection of our specimens from Sirlu 
village and the presence of a sheet in MH from 
South Canara. both of which match with the type 
material Thwaites C.P. 19 present at MH, corro¬ 
borates the occurrence of this taxon as mentioned 
by Gamble in the Flora of the Presidency of Madras. 
p. 48! (repr. ed. I967| under B. flexuosa, as occur¬ 
ring in “Western Ghats, hills of Mysore at 3.500 ft.. 
Sispara in Nilgiris about 6,CK)0ft., hills of Travan- 
core at 6,000 ft“. 

While Randeria has made everv’ attempt to examine 
all available sheets in the various herbaria, it is 
quite possible that she has missed the sheets from 
South India (since no reference has been made in 
the revision work) on which Gamble, Lc., p. 481 
has based the occurrence of thiis taxon. Since all 
the sheets referred to by Randeria are from Ceylon, 


it has led .ner to tht conclusion that the taxon is 
endemic to Ceylon. 

Our recent collections. Supported by a sheet 
presen: *n MH from South Canara and also the 
distribution of the uxon as mentioned by Gamble 
ii.c.K are sufiicient :o prove that B. heiracifolia (Don) 
DC. var. fiexiiosa «CLf Randeria is not endemic 
to Ce>]on but also occurs in South India. 

Hcrbaruitn sptvuKtns examined ; MH : Thwaites 
C.P. 19 : one sheet with accession No. 27662 (from 
Cevlo.nc R. H. Beddome s.n. (accession No. 27641 
from South Canara. 1867), Yoganaraslmhan 1109, 
22-2-1972. dowering, near Sirlu village, ca 1,000 m. 
fairly common in grasslands of hill tops, deposited 
at the Herbarium of the Regional Research Centre, 
Bangalore-1L 

The authors are thankful to .\rr. Vivekananthan, 
Botanist, for useful discussion and to the Regional 
Botanist. Botanical Surve\' of India, Coimbatore, for 
permitting to consult the Madras herbarium. Thanks 
are also due to the Director. Central Council for 
Research in Indian Medicine and Homoeopathy, 
New-Delhi and Officer-in-Charge, Regional Research 
Centre. Bangalore, for facilities. 

Regional Research Centre S. N. Yog.xnarasimhan. 

i C.C.R.I.M.H. K. SUBRAMANVAM. 

Bangalore-11. October 23„, 1974. 


Discover} of Lraniferous Precamhrian Conglomerates 

at Chikmagalur, Karnataka, India 

Introduction .—The purpose of this note is to 
report the discover} of uranium-bearing conglo¬ 
merates of Precambrian age at Chikmagalur (13° 
19' 20" N. 75° 46' 30" E.; Survey of India topo- 
shee: No. 480 151 in Karnataka State, and to 
briefly describe their geological setting, radio- 
aciivitv, and mineralogy. 

Geological setiing .—The uraniferous conglomerates 
occur over a granitic-migmatitic basement, and 
grade upwards to pebbly quartzite, grit, arkose, 
and quartzite. This sequence is followed by a 
second zone of conglomerates, and by massive 
mafic metavolcanic rocks, in some of which pillow 
structures can be recognised. 

Uranium conient .—Surface samples of the conglo¬ 
merates have assayed opto 0*13% U^Og, and core 
samples from boreholes drilled to a depth of 106 
metres analyse upto 0-21% uranium. 90% of the 
uranium is in a leachable state. 





Shof^ Scief^ipc Sc$€S 



—-ine Lr>n.fer^^- congiomera!;;^ 

L iis n*. e d:st:nc!: r:o: red's. 
Skin long. 

XlineraiOy-y —^The radioactive ni’.nerais in the 
conglomerates are piichblende. monai’.te, and zirccn. 
The other inierestfng constituents are chalcopynte, 
cG\'el]ite- rammelsberg'te, p.vrite, siJente. ilmenite. 
riiiile, leucoxeee. and magnetite. The common 
minerals include white and grey quartz pebbles 
I I to 3 cm in diameter i embedded m a quartz- 
rich matrix, and some ferromagnesian assemblages. 

Condmioii, —Preliminar}' studies suggest that the 
iiraniferous conglomerates of Chikmagalur are com¬ 
parable to the well-known uraniom-rich Precambrian 
quartz-pebble conglomerates of Blind River in 
Canada, and the Witwatersrand in South Africa. 
The results of detailed investigations currently in 
progress will be published elsewhere. 

! am grateful lo Dr. G. R. Udas, Director, Atomic 
Minerals Division, for suggesting the study. 

.Atomic Minerals Division, B. V. RaMa Rao. 
Department of Atomic Energvc 
Patan Bhavan, Race Course Road, 

Bangalore 560001, December 20. 1974. 


Identification of Chlorinated Hydrocarbon Pesticides on 
T.L.C. Plates Using Modified Wood’s Reagent 

WooDt described the use of a mixture of bromo- 
phenol blue and silver nitrate for the detection of 
chloride ion on paper chromatograms. Abbott, 
Egan and Thomson- used this reagent for the 
detection of chlorinated hydrocarbon pesticides on 
T.L.C. plates. However the limits of detectability 
were not reported. Their method of detection 
involved several steps and there was difficulty in 
handling the plates at 105° C. 

A modified Wood's reagent using ammonia 
vapour exposure, developed in this laboratory, 
eliminates these difficulties and facilitates detection 
of chlorinated pesticides at levels less than 1 
The method is as fallows : 

T.L.C. plates are prepared using prewa^d silica 
gel G with a layer thickness of 250/i. Chromato¬ 
grams of Aldrin. Dieldrin, Endrin, Thiodan and 
D.D.T. with different concentrations are developed 
using cyclo-hexane as solvent. After develojm^nt 
the plates are dried at room temperature and sprayed 
with the modified Wood’s reagent (90 ml of O-OSfr 
bromophenol blue dissolved in acetone plus 10 ml 
of 2% aqueous silver nitrate sotuticm). They are 
then exposed to ammonia vapour for 15 minutes 
.in a sealed tank. Blue spots chi ixirple background 
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Dieldrin 

7' ‘ 0 

Endrtn 

0 * n M 

Thiodan 

5 «.^ i ! - 3 ? 

OP'DPT and PP 

0 ^ ..gin O-^f Mr 

DDT 

!ccr.n_.cai DDT Cj? '.iv'rre” 


0 T f.T 


PP isomer 

Cer.iral Tocacco 

C. A. S, S \ . G ^.KRJSHN\ 


Re'tsearch Institute. S. S\yiR\ 
Rajahmiindry 533101, N, C. G.op\: ACHARi 

Andhra P.^adesh, 

Aii-jiis! 9. 19'"4 


!. Wood. T.. .Vu:uri?. 1955, 176, 175., 

2. Abbott, D. C.. Egan. H. and TTiobbchi. I.. 
/. Chromojo^^r.. 1964. 16, 481. 


ArcMp%4}c»s sp. lArcMpsoddae: P,so€t>iilert>, A Stm 
Pest erf* Citrus fr(» IihIki* 

Some Mandarin re'itukia} trees v^cre 

found severely attacked bv psocid. Anh:pi>m:k} sp. 
during the surve>s of citrus orchards .in Coorg 
DiStncr during Septem'ber-October 1972 and 1973. 
Nvmphs and aduhs greg.arioush feed on the 
foliage and shoals by -nhabiting 'within the silken 
webs formed b> them. Occasionally the colonies 
extend upio the main branches. .Affected twigs 
turn yellow and chlorotic. In severe cases the 
leaves shed off and twigs and branches die out. 
About 128 insect pests, so far. have been rei^rxd 
lo attack Citrus in India'k This is the first 
record of this insect pest on ci^.rus and as such is 
an addition to the alx)ve list. 

Thanks are due to Dr, G. S. Ra.adbaw'a, Birecior, 
Indian Institute of Horticuitoral Research, for 

encouragen^nt and to Dr. R. G. Fensah, Director, 
British Museum, London, for identification of the pest. 
Indian Institute of ^7 G, Pilasad. 

Honicultoral Research, K. C. ^vasiw.a. 

Barigalorc-6, K, Krishn%14H. 

Sore m her 3, 1974. 


CoEtribuiic» No. 343 of Indian lasiiiiite erf 
Horticultural Research, 255. Upper Palace Orchirds, 

Bangalore-6, 

1. Pruthi, H. S. aiKl Mam, M. S.. ICAR., Sci. 
Mono^r. .Vo. 1^5. 
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SHORT SCIENTIFIC NOTES 


Oa the Occurreace of Bhmea keiradfolm Don) DC. 

var. flexuosa (Cl.) Randeria (Mieraceae) in India 

During a j'ecent exploration for the collection o: 
medicinal plants in Chikmagalur district the authors 
collected near Sirla village. 40 km. from Sringer 
(Karnataka State) a taxon identified as Blumfu 
tie XU os a C.B.CL 

The revision work of Randeria in Biiifueu IG U 5 : 
I960, 176-317. on the genus Biamea DC. vvas con¬ 
sulted for determining the nomenclature of this taxon. 
It \vas observed that Randeria. /.r., p. 249. has 
reduced this species fiexiiosu C.B.Ct.. to a variety 
under Biumea heimcifoiia ID. Don) DC. van fiexousa 
(Cl.I Randeria, effecting the neu' combination also. 
Further, the occurrence of this plant has been stated 
to be ‘endemic’ to Ceylon. This observation of 
endemism has been based on the herbarium speci¬ 
mens examined by her. 

The authors examined the type material at MH 
and one sheet of Thwaites C-P, 19 was observed 
to be present among this type material and the 
specimens collected by the authors e.xacth matched 
with this specimen. Further, there was one more 
sheet under B. flexuosa collected by R.H. Beddorne 
s.n. i accession No. 27641 ) with the locality 
mentioned as South Canara which also matches 
with the specimen present Thwaites C.P. 19. 

Gamble has annotated in pencil on this sheet “I 
am not sure this may not be B. crinitd\ But B. 
crlnita can be easily distinguished from B. heiraci- 
foiia var. flexuosa in not being woolly or silky, 
having denticulated leaf margins and rounded leaf 
bases (Randeria, I.c., p. 251). 

The collection of our specimens from Sirlu 
village and the presence of a sheet in MH from 
South Canara. both of which match with the type 
materia! Thwaiies C.P. 19 present at MH. corro¬ 
borates the occurrence of this taxon as mentioned 
by Gamble in the Flora of the Presidency of Madras. 
p. 481 (repr. ed. 1967| under B. flexuosa, as occur¬ 
ring in "Western Ghats, hills of Mysore at 3.500 ft.. 
Sispara in Nilgiris about 6.0CM}ft.. hills of Travan- 
core at 6,000 fC. 

While Randeria has made every' attempt to examine 
all available sheets in the various herbaria, it is 
quite possible that she has missed the sheets from 
South India (since no reference has been made in 
the revision wwk) on which Gamble. I.c., p. 481 
has based the occurrence of thiis laxon. Since all 
the sheets referred to by Randeria are from Ceylon, 


it has led ner to tht conciiision that the taxon is 
enJemic to Ceylon. 

Our recent collections, ^upporied by a sheet 
pre-en: in MH from South Canara and also the 
distribution of the taxon as mentioned by Gamble 
d.c.L are sufficient to prove that B. heiracifolia (Don) 
DC. var. flexuosa (CL) Randeria is not endemic 
to Ceylon but also occurs in South India. 

Hvrharlum specimens examined : MH : Thwaites 
C.P. 19 : one sheet with accession No. 27662 (from 
CeConc R. H. Beddorne s.n. (accession No. 27641 
from South Canara. 1867j. Yoganarasimhan 1109, 
22-2-1972, dowering, near Sirlu village, ca 1,000 m, 
fairly common in grasslands of hill tops, deposited 
at the Herbarium of the Regional Research Centre, 
Bangalore-11. 

The authors are thankful to Mr. Vivekananthan, 
Botanist, for useful discussion and to the Regional 
Botanist, Botanical Survey of India, Coimbatore, for 
permitting to consult the Madras herbarium. Thanks 
are also due to the Director, Central Council for 
Research in Indian Medicine and Homoeopathy, 
New-Delhi and Officer-in-Charge. Regional Research 
Centre, Bangalore, for facilities. 

Regional Research Centre S. N. Yog.xnarasimhxn. 

f C.C.R.I.M.H. ), K. SUBRAMANY.XM. 

BangaIore-11. October 23, 1974. 


Discovery of LTaniferous Precambrian Conglomerates 

at Chikmagalur, Karnataka, India 

Introduction .—The purpose of this note is to 
report the discoveiy of uranium-bearing conglo¬ 
merates of Precambrian age at Chikmagalur (13® 
19' 20" N, 75® 46' 30" E.; Survey of India topo- 
shee: No. 480/15) in Karnataka State, and to 
brieffy describe their geological setting, radio¬ 
activity. and mineralogy. 

Geological setting .—The uraniferous conglomerates 
occur over a granitic-migmatitic basement, and 
grade upwards to pebbly quartzite, grit, arkose, 
and quartzite. This sequence is followed by a 
second zone of conglomerates, and by massive 
mafic meiavolcanic rocks, in some of which pillow' 
structures can be recognised. 

Uranium cofiieni .—Surface samples of the conglo¬ 
merates have assayed upto 0-136F and core 

samples from boreholes drilled to a depth of 106 
metres analyse upto 0-21% uranium. 90% of the 
uranium is in a leachable state. 
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Mineralo'jy. —^The rad'oactive minerals in the 
conglomerates are pitchblende, monazde. and z:rcon. 
The other inierestin^ constitaentb are chalcop>T:te. 
cGvellite, ramnielsberg'te, pyri'.e. siderite. •Imenite. 
rutile. leocO'Xene, and magnetite. The common 
minerals incliide white and gre\ quartz pebbles 
{1 to 3cm in diameter) embedded in a quartz- 
rich matrix, and some ferromagnesian assemblages. 

Conclusion .—Preliminary studies suggest that the 
uraniferous conglomerates of Chikmagalur are com¬ 
parable to the well-known uranium-rich Precambrran 
quartz-pebble conglomerates of Blind River in 
Canada, and the Witw atersrand in South Africa. 
The results of detailed investigations currently ir 
progress will be published elsewhere. 

I am grateful to Dr. G. R. Udas, Director, Atomtc 
.Minerals Division, for suggesting the study. 

Atomic Minerals Division, B. W Rama Rau. 
Department of Atomic Energy, 

Patan Bhavan, Race Course Road, 

Bangalore 560001, December 20, 1974. 


Identification of Chlorinated Hydrocarbon Pesticides on 
T.L.C. Plates Using Modified Wood’s Reagent 

Woopt described the use of a mixture of bromo- 
phenol blue and silver nitrate for the detection of 
chloride ion on paper chromatograms. Abbott, 
Egan and Thomson- used this reagent for the 
detection of chlorinated hydrocarbon pesticides on 
T.L.C. plates. However the limits of detectability 
were not reported. Their method of detection 
involved several steps and there was difficulty in 
handling the plates at 105“ C. 

A modified Wood’s reagent using ammonia 
vapour exposure, developed in this laboratory, 
eliminates these difficulties and facilitates detection 
of chlorinated pesticides at levels less than 1 Mg. 
The method is as follows : 

T.L.C. plates are prepared using prewasbed silica 
gel G with a layer thickness 250 m. Chromato¬ 
grams of Aldrin, Dieldrin, Endrin, Thiodan and 
D.D.T. with different concentrations are dcvelc^d 
using cyclo-hexane as solvent. After deveIo|maent 
the plates are dried at room temperature and sprayed 
with the modified Wood’s reagent (90 ml 0*05Tr 
bromophenol blue dissolved in acetone plus 10 ml 
of 2% aqueous silver nitrate solution). They are 
then exposed to ammonia vapour for 15 minutes 
.in a sealed tank. Blue spots on purple background 
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Dieldrir: 0 - 0 
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Centra! Tobacco C . S. S \ 

Research In^truie. A. S. 

Rajah533101, N C. Gj'jp\i, ach%k. 

Andhra Pradesh, 

An vast 9 . 

1. Wood. T„ .Vc'Mre. 1955, 276, 175.. 

2. Abbott. D. C., Egan, H. and Th,oi»son, 3.. 

/. Chrofnu:(j'fyr.: 1964, 16, 481. 


ArckipwMS sp. CArcMpsocidae: Pswroptern), A \cn 
Pest of Citrus from India* 

Some .Mandarin iCr:rii5 re'iiuiam) trees were 
found '5e\ereK attacked b> psocid. Anh:psocuj sp. 
during the surve>s of citrus orchards in Coorg 
District during September-October 19"*2 and 1973. 
N\mphs and adults gregariously feed on the 
foliage and shoots by inhabiting within the silken 
webs formed by them. Occasionally the colonies 
e.xteod upto the main branches. .Affected twigs 
Turn yellow and chlorotic. In severe ca-scs the 
leaves shed off and twigs aiKi branches die oat. 
About 128 insect pests, so far, have been reponed 
to attack Cams spp. in IndiaT This -is the first 
record of this in^ct pes: on citrus and as such is 
an addition to the above lita. 

Thanks are due to Dr.. G. S. Randhawa, Director^ 
Indian Institute of Honicukural Research, for 
encouragement and to Dr. R. G. Fcanah, Dliccior, 
British Museum. London, for idcntificaticHi of the pest. 
Indian Institute of G. Px.4S.-ii). 

Horticultural Research, K. C, ^vasi w %. 

Bangalore-6, K, RmshnaiaH. 

\ovember 3. 1974. 

Contributiem No. 343 of Indian Institute erf 
Horticultural Research, 255, Upper Palace OTchards, 
Bangalore-fi. 

1. Priithi, H. S. aiMi Mam, M. S.. iCAR., Sci. 
Memoiyr. So. !6. 1 ^ 5 . 
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Test of Bierman!! 'feitaaiqiK-* for the Reco\kr\ of 
Inf.vi^'e Larvae of Crnypirii^ curticei from faecal 
Pellet. 


uni cpldemlolcg'ca! s: 

;ud es 

OI 

' ncir.aA..d.s the recovery of the 

infect 

eve 

CLil'u.es of faecal pellets 

may 

be 

la:\ae are g.n-ralty 

reco.c 

red 


from i'aecai p.i-ets b:- Baermann technique' bu: the 
cUl* o:' :his technique ma> depend cn 'he 
ru k ^nJ ph>^icul conditions of the faecal culture. 
A :c^: of ;h> icchn.que uas done v^ith known 
nunib^r of i'oopi'ria ciinictl infective lanvae reared 
in the larora.o."}.-. Infective lanae we.^-e counted 
iiidividuviriy in five samples each in 4 range gtoups, 
ca\.T:ng the lange O-cO, Kij-uOO, 30U-5UU. and 
b tu-iduu Ia:\ae re^.pectively. In each sample, the 
-u \ae were allowed to remain for half an hour 
cn lUg paras::e-free normal faecal pellets. The 
ma erial was th.n alloAed lo remain immersed in 
warm v\a;er 140'C.i in Baerm::nn funnel for two 
days. At 24 and 48 hours in.etval. 25 ml of water 
was dr..v.n oif ircm the bo: om and larvae pr.stnt 
:n !h- sedlinen; and washing of the pipettes and 
tubes were counted micrcscoplcally. 

The peicen.age recovery of the infective larvae 
from each ‘sample ranged from 50*0 to 66*3 — . An 
anahsis of \ariance was carried out on percentage 
recovery after arce'n iransformation of the percentage 
to stabd se the variance. The result p<0'05 
suggests that the recovery efficiency of the tech¬ 
nique is independent of the numbers of iniectlvc- 
iarvae present within the range tested. 

Dep'.. of Animal Health, J- S. Ahluwalla/'' 
Massey Universi‘>4 
Palmerston North, 

New^ Zealand, Sep:ember 30, 1974. 


Present address . Research Officer, Livestock 
Research Station, Patna 800014, Bihar, India, 

L Sou'sby, E. J. L., Helm:n*h, Anhropodes and 
P?o ozoa of Domes-ica'ed Animals, Bailliere 
Thdal! and Cassell, London, 1958, p. 791. 
2. Ahluwalia, J. S-, “Studies on Cooperia curiice: 
(Ranson. 1907), a nematode parasite of 
^ sheep,” P'i.D. Thpsls, Massey University. 

New' Zealand, 1970. 


Albizzh lebbek —A New Host for Citras White Fly 
(Dmlemrades ciiri A^mead) 

During July 1974 a !a.^ge number of adults as 
well as nymphs of citrus white fly (Diahiirodes 
elm Ashmead) were found feeding on small seed¬ 
ling of Alblzzla lebbek which is growm as wind 


-hj c.irub orchards at Punjab Agricul- 
t,...;! L'tl'.er'i-y, Ludhhnt:. Nature of carnage was 
..r to that repa.'ted on cltriis by Pruthi and 
BctraL 

The pc.: hu' been reported to feed on 42 dif- 
Hrer.: rlaa: bests which Include different species 
of c'*ru.i and decldaotN plants by Sa’ni- and 
.•1. Itl'hrk appears to be a new host for D. ciiri 
Department of Hor: cultu-e. S. K. Kapoor. 

Punjab Agrlwultural University. S. P. Kvpur. 

Ludhiana, Oc:oKr 7. 1974. S. S. Cheema. 


1. Pnnhi. H. S., and Batra, H. N., M!sc. Bull. 

Imp. Conn. Aerie. Res. India, 1938, No. 19, 

22 . 

2. Salnk B. S.. “Bionom'cs and control of 

Dliilt.-u'^t/dfS cir'i (Riby and How^ard) 

' Homoptera : Aleu’^odidae),” MSc. Thesis, 
PAU, Ludhiana, 1964. 


Brinjal as a New Host of Yellow Hairy Caterpillar, 

Psalis penmtula{P.) (Lymantciidae: Lepfdcptera) 

Dur.ng October, 1974 the younger stage larvae 
of hairy caterpillar were observed feeding on brinjal 
crop at the Entomological Farm, Punjab Agricul¬ 
tural University. Ludhiana. The larvae were 
collected and reared in the laboratory on brinjal 
luaves. The adults which emerged were identified 
as Psalis pennatiila (F.). The su.vey of the litera- 
tu'e revealed its earlier record on paddy, Cliolam, 
•agi, sugarcane, grasses, ccw'pea and teak. Thus 
it appears to be the first record of this insect on 
brinjal. 

The authors are grateful to Prof. O. S. Blndra for 
providing the facilities and to Dr. G. S. Sandhu, 
Ea emoiogist tRisearca), for identification of the 
insect. 

Department of Entomology, Darshan Singh. 

Punjab Agr'cultural University, M. Ramzan. 

Ludhiana <Pb.), December 16, 1974. 


ANNOUNCEMENTS 

Intenatjonal Sym^osiam on Reproductive Physiology 
of IttT^dwates 

The above symposium will be held on September 
10-12, 1975 at Calicut University, Kerala (India). 
The last date for registration is May 1, 1975. 

For details please contact : Dr. K. G. Adiyodi, 
Convener, Department of Zoology, Calicut Univer¬ 
sity, Kerala 673635, 
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Tesr of Bierni-inn T':‘ch:'Jq-ic lOr the Reco\ery of 
ir»fjc'/vt* Larvae of CoopLi-Iu curficci from Faecai 
Peile t.> 



v.a;er i40"Ci ;n Baermrnn funnel for two 


cays. A: 24 anc 4^ hoars in.e.vcL 25 ml of water 

;n th- secintcit: and washing of the pipettes ano 
:cbes were counted micrcscopicaiiy. 

frcni ea.h sample ranged from 50*0 to 66*3'''. An 
anatvvis o: tariance was carried cut on percentage 
recovery ai:er arcein iransiormation of the percentage 
to stabil se the variance. The result p < 0-05 
suggests that the rcccvery erftciency o: the tech¬ 
nique is Independent of the numbers of infective 
larvae present within the range tested. 

Deph cf Animal Health. J. S. AHLVWAUAr 
Massey Universry. 

Paimerston North, 

New Zealand, Sepiember 30, 1974. 


Present address . Research Omcer, Livestock 
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Thndal: a.nd CasselL London, 195S. p. "91. 

2. Ahiuwalia, J. S.. “Studies on Cooper.a curdeei^ 

^Ranson. 1907L a nema.ode parasite c: 
sheep," P'l.D. Th:'''^sis, Massev Universttv. 
New'Zealand. 1970. 


Albhzict lehbek —A New Host for Citrus \Miite Fly 
(Dialeurodes citri .Ashmead) 

During July 1974 a large number of adults as 
well as nymphs cf citrus white hy iD:L.kurodc< 
cliri Ashmead) were found feeding on small seed¬ 
lings of Alblzzlci lebbek which is g.~o\vn as wind 


t.::*.:: L:t;ter>:.y. Lurhivnu. Nature of carnage was 
'^in::iu:• to that repartee on citrus by Pruthi and 
Batrak 

Tne pe^: ha^ beer, reported to feed on 42 dif- 
ferer: riun; hasts which include diiierent species 
of ch"Uii and deciduous plants by Sa'ni- and 
A. appears to be a new host for D. curl. 

Depurtman: of Horticulture. S. K. Kapccr. 

Punjab Agricultural University. S. P. K-apur. 

Ludhiana. Gc:ober 7. 1974. S. S. Ckee.ma. 


Pruthi- H. S.. and Barra. H. N.. Mlsc. Bull. 
!?}iz. Conn. .Tyr.Vv Res. India. 1938, No. 19, 
22 . 

Sain', B. S.. “Bionom-cs and con*roi of 
Dicdeii'-odes curl (Riby and Howard) 
Horr.optera : .\leirodidae)." M.Sc. Thesis, 
PaU- Ludhiana, 1964. 


Brinjai as a New Host of Yellow Hairy Caterpillar, 

Fsalis pennatidaiP. j (Lymantriidae: Lepidoptera) 

Duri.ng October, 1974 the younger stage larvae 
c: hai."y caterpillar were obse.wed feeding on brinjai 
crop at the Entomological Farm, Punjab Agricul- 
:u.-al Unive.^sity. Ludhiana. The larvae w^ere 
collected and reared in the laboratory on brinjai 
leaves. The adults which emerged were identified 
as Psalis pennauiia (F.‘). The su.vey of the litera- 
tu'e revealed its earlier record on paddy, Cholam, 
rap:, sugarcane, grasses, cewpea and t:ak. Thus 
it appears to be the hrst record of this insect on 
brinja!. 

T.he authors are grateful to Prof. 0. S. Bindra for 
providing the facilities and to Dr. G. S. Sandhu, 
En'-cmolcgist (Research i, for identification of the 
insect. 

Department of Entomology. D.vrsk.an Singh. 

Punjab Agricultural University. M. Ramzan. 

Ludhiana ipb.), December 16, 1974. 
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sity, Kerala 673635. 
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L Science 


Test of Baemiaiin TechrJqoe for the Recovery of 

Infective Larvae of Cooperia curticei from Faecal 

Pellets 

In ecological and epidemiolcg'ca! stud'es of 
‘•'.trcngilaie Eerna:cd:s the recovery of the infective 
la.vae from caltu.es of faecal pellets may be 
nec.s-ary. Infec:I\e larvae are generally recovered 
from faecal pellets by Baermann technique^ but the 
efficiency of this technique may depend cn the 
buik and physical conditions of the faecal culture. 
A lest of this technique was done with known 
number of Cooperia curiicei infective larvae reared 
in the laboratory-. Infective larvae were counted 
individually in five samples each in 4 range groups, 
covering the range O-cO, 1 00-200, 300-500, and 
8 j0-i 2G0 larvae respectively. In each sample, the 
ia.vae were allowed to remain for haif an hour 
cn iOg parasite-free normal faecal pellets. The 
ma'.erial was th.;n allowed to remain immersed in 
warm water (40= Cj in Baermcnn funnel for two 
days. At 24 and 48 hours inteival, 25 ml of water 
was drawn off from the bot.om and larvae present 
in the sediment and washing of the pipettes and 
tubes we.J'e counted microscopically. 

The percentage recovery of the infective larvae 
from each sample ranged from 50-0 to 66*3^?. An 
analysis of variance was carried out on percentage 
recovery after arcein transformation of the percentage 
to stabilise the variance. The result p < 0-05 
suggests that the recovery efficiency of the tech¬ 
nique is independent of the numbers of infective 
larv^ae present within the range tested. 

Dep:. of Animal tleaith, J. S. AHLUW.^LiAd" 
Massey University, 

Palmerston North, 

New Zealand, September 30, 1974, 


^ Present address : Research Officer, Livestock 
Research Station, Patna 800014, Bihar, India. 
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Pro:ozoa of Domesticated Animals. Bailhere 
Tmdal! and Cassell, London, 1958, p. 791. 

2. Ahluwalia, J. S-, "‘Studies on Cooperia curticei 

(Ranson. 1907), a nematode parasite of 
^ sheep,” Ph.D. Thesis, Massey University, 

New Zealand, 1970. 


Albizzia lebbek —A New Host for Citrus White Fly 
{Dhdeurodes citri Ashmead) 

During July 1974 a large number of adults as 
well as nymphs of citrus white fly {Dialeurodes 
citri Ashmead) were found feeding on small seed¬ 
lings of Alhizzia lebbek which is grown as wind 


break near the citrus orchards at Punjab Agricul¬ 
tural Universi.y, Ludhiana. Nature of carnage was 
similar to that reported on citrus by Pruthi and 
Batra^. 

The pes: has been reported to feed on 42 dif¬ 
ferent pian: hosts which include different species 
of citrus and deciduous plants by Sa'ni- and 
A. lebbek appears to be a new host for Z>. citri. 
Department of Horticulture. S. K. Kapoor. 

Punjab Agricultural University, S. P. Kapur. 
Ludhiana, October 7, 1974. S. S. Cheema. 


1. Pruthi. H. S., and Batra, H. N., Misc. Bull. 

Imp. Conn. Agrlc. Res. India. 1938, No. 19, 

22 . 

2. Sain*. B. S., “Bionom’cs and control of 

Dialeurodes citri (Riby and Howard) 

(Homoptera : Aleu^odidae),” M.Sc. Thesis. 
PAU, Ludhiana, 1964. 


Brinjai as a New Host of Yellow Hairy Caterpillar, 

Psalis pennatula (F.) (L^Tnantiiidae: Lepidoptera) 

During October, 1974 the younger stage larvae 
of hairy caterpillar were observed feeding on brinjai 
crop at the Entomological Farm, Punjab Agricul¬ 
tural University, Ludhiana. The larvae were 
collected and reared in the laboratory on brinjai 
leaves. The adults which emerged were identified 
as Psalis pennatula (F.). The su.vey of the litera¬ 
ture revealed its earlier record on paddy, Cholam. 
ragiy sugarcane, grasses, cow'pea and teak. Thus 
it appears to be the first record of this insect on 
brinjai. 

The authors are grateful to Prof. O. S. Bindra for 
providing the facilities and to Dr. G. S. Sandhu, 
Entomologist (Research), for identification of the 
insect. 

Department of Entomology, Darshan Singh. 

Punjab Agricultural University, M. Ramzan. 

Ludhiana (Pb.), December 16, 1974. 


ANNOUNCEMENTS 

Intemitlonal Sym^osi'jmi on Reproductive Physiology 
of Inv^dbrates 

The above symposium will be held on September 
10-12, 1975 at Calicut University, Kerala (India). 
The last date for registration is May 1, 1975. 

For details please contact : Dr. K. G. Adiyodi, 
Convener, Department of Zoology, Calicut Univer¬ 
sity, Kerala 673635. 
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TEMPERATURE DEPENDENCE OF ELECTROLUMINESCENT E OF ZnO : Mr. 


LAXMl KANT SINGH^'^ and HakI MuHaN 

Liii}i:rLt‘M-ence Research Liihora:or:eSy Physics Departmtn:. Cniwisir . Aiu.iiLii\,u. ijuiia 

Abstract 

The remperarurc dependence of rhe eleccroiumintrscencc A. of ZnO: 

Ain phosphor have been investigated. The brightness-remperat-rc corves for Mn-emissijjn 
exhibit peak shift with the rise of excitation frequency, bur with rise in voltage only over 2 II 
intensiu' is increased. The temperature dependence of threshold excitaticn frequency obeys 
the relationship log r «H2.» zn — c.,/T. 


Introduction* 

HE temperature dependence of electrolumi¬ 
nescent brightness is an important characteristic 
of Destriau effect and is of much help for under¬ 
standing the nature of trap levels which exert 
remarkable iniluence on the emission characteri¬ 
stics of electroluminophors. Destriaut studied the 
behaviour of ZnO. ZnS type phosphors and obseiwed 
that the threshold voltage of excitation falls as the 
temperature is lowered. Later works due to 
Gobrecht-, Roberts-*, Halsted**^, Neumark'*, Mattler*^. 
Thorntont and Haake^ in this direction are also 
remarkable. Osiko-‘ has observed that the emission 
characteristics are mainly concentrated in yellow- 
orange region. 

Experiment.\l 

The zinc oxide is activated with trace quantities 
(T0‘-^g. g) of Mn and fired in nitrogen atmosphere 
around 1000® C. The phosphor thus obtained 
shows yellow-orange electroluminescence. For 
temperature studies, permanent type of electro¬ 
luminescent cells were formed by dispersing the 
electroluminophor in Araldite between two con¬ 
ductive but transparent plane parallel mica sheets. 
The cell so formed was excited at different voltages 
and frequencies with the help of an audio oscillator 
cum wide band amplifier unit and the light output 
was recorded with photomultiplier and ultrasensitive 
microammeter assembly. 

Such a cell w'as mounted over a copper sheet 
fitted at the end of a copper rod. about 10" in 
length and 1" in diameter. The desired tempera¬ 
ture was achieved by cooling the rod with the 
liquid air or by heating it with the help of a 
cylindrical replaceable heater. The temperature 
was measured with a copper constantan thermo¬ 
couple. 

Results and Discussion 

As usual with the elect romuminophors of the 
ZnS-family, the Mn activation in ZnO also gives 

Present address : Dr. Laxmi Kant Singh, 
Lecturer in Physics, Kamla Nehru Institute of 
Science and Technology, Sultanpur (U.P.), India. 


the emission in yellow-orange region. The emission 
peak is observed around 5900 A. We further notice 
that as the temperature rises, the intensity of yellow- 
orange emission of Mn increases fast with very 
little shift in peak position. As the temperature is 
further increased there is a fall in the intensity due 
to quenching effect. 

Frequency Dependence 

The brightness versus temperature curves e.xhibrt 
that as the excitation frequency is increased, the 
emission peak shifts to high temperature 'Fig. If. 



Fig. 1. Brightness V5-. Temperature curves for 
the electro-Iuminophor ZnO : Mn/exciied by dif¬ 
ferent exciting frequencies at fixed voltaee near 
600 V. 

This is due to the fact that with increased frequency 
the available time for the exhaustion of the trapped 
electrons is decreased, requiring higher thermal 
energy to make the traps emptyThis shift is 
about 80® C when the excitation frequency changes 
from 200 c s to 5 kc/s. These observations are 
found in accordance with the well-known facts^*^’^^. 
No secondary peaks on temperature scale are 
observed probably due to absence of deeper traps. 

The temperature effect at different voltages of 
excitations were tried. Plots of log r (Hz) vs. 
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sirai^iht lines obeyine peratures. This type of behaviour at low tempera- 


the relationship^- lop i’i Hzj r, — ('../T. The slupe lure may be correla'ed \^ith :he decrease in trap 
of these straipht lines decreased with the rise of depth. 



_iJ_ ^ ! _! 
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Fig. 3. Brightness vs Temperature curves for 
the eleciroluminophor ZnO : i\In/ excited by dif¬ 
ferent a.c. voltages vM'th fixed frequencies (1500 c/s j 
of field. 


Fig. 2. Dependence of threshold frequencies of 
excitation with the temperature for. ZnO : Mn/. 

e.xctaiion voltages, which means, higher threshold 
frequencies are required at the lower voltages for 
excitation. 

Voltage Dependence .—Increase in voltage 
enhances the brightness i Fig. 3) at different tem¬ 
peratures but no peak shift is observed. This peak 
is found around 20’ C when the excitation field 
frequency is kept at l-Skc s. At 600 volts, the 
brightness is enhanced considerably at low' tem- 
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2-HYDROXY-3,5-DICHLOROACETOPHENONE OXIME AS AN ANALYTICAL REAGENT : 
GRAVIMETRIC DETERMINATION OF COPPER, NICKEL AND COBALT 

KEEMTI LAL and S. P. GUPTA 
Chemical Laboratories, D.X. College, Meeruf-2 


Abstract 

2-Hyclrox>*-3,5-Dichloroacetophenone Oxime (HEKZAO; has been found to be a good 
reagent for gravimetric estimation of copper, nickel and cobalt and for their separation from 
ocher ions. The composition of the complexes is I : 2 as determined by modified continuous 
variation method. 


^XIMES have been used as analytical reagents 
for the gravimetric as well as spectrophoto- 
metric determination of a number of metal ions^'3. 
In an earlier communication^, conductometric, 
poteniiometric, micro-analysis and I.R. spectral 


studies were reported for these metal complexes. 
The reagent has now been successfully employed 
for the graximetric determination of copper, nickel 
and cobalt and their separation from a number of 
other ions. 
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2 - H\dro\\ - 3. 5 - Dichloroacetophenone Oxime 
• HDC'AOi uas prepared as described earlier-^. 
An ethanolic solution of ihe ligand was employed. 
Solutions of copper, nickel and cobalt salts were 
prepared from B.D.H. {A.R.} samples and 
standardized gravimeirically. Solutions of other ions 
were prepared from Reagent Grade samples. 
S\stronic pH meter t\pe 322 was used for pH 
measurement. 

Determination o/ Copper .—The thiocynaie" 
method suffers from the disadvantage of a low 
conversion factor and takes a long time i. — 6 hr j 
for complete precipitation. Salicylaldoxime and 
o-hydroxyacetophenone oxime complexes are 
somewhat soluble in ethanol. As a consequence, 
excess of reagent which gets precipitated is difficult 
to wash. But the complexes of HDCAO wdtii 
copper, nickel and cobalt are insoluble in 609c 
ethanol and the excess of reagent that is precipitated 
can easily be washed. The pH ranges for com¬ 
plete precipitation and also separation of copper 
from nickel and cobalt are wider as compared to 
salicylaldoxime and o-hydro.\y acetophenone o.xime. 

The pH of an aqueous solution (— 100ml) 
containing about 10 mg of copper was adjusted to 
known value using acetic acid and ammonia buffer. 
The solution w'as heated to 60-70= C and treated 
with an ethanolic solution of HDCAO (0-59c) 
dropwise (about twice the theoretical value) with 
constant stirring. The buff coloured precipitate 
was digested on a water bath for about 30 min. It 
was filtered while hot, through a sintered glass 
crucible (G-4) and washed with hot water. The 
precipitate w’as finally washed several times with 
50% ethanol and was dried at 100-120= C to 
constant w'eight. It has been found that copper 
can be quantitatively determined in the pH range 
3-0-10*0 although the precipitation starts at pH 
2-0. The conversion factor (metal/metal complex) 
is 0-1267. 

Study of Imerference .—By suitable adjustment of 
pH, excess of the following cations (five to ten 
times) could be tolerated : Fe (II), Fe (III) Biflllj, 
SbCIII), As (III) (at pH 3-0); Ni (II), Co (II), 
Zn (TI), Cd (11), Mo (VI), Hg (II), Mn (II), 
Mg (II), W (VI). UOo (11) (at pH 4-0). About 
10-100 times of molar excess of several anions 
could be tolerated at pH 4-0 (PO^'A Cl", Br-, 
I-, F“, Bfir, S04=“, and tartrate. 

Determination of Copper in Alloys .—A known 
amount of the alloy (brass, aluminium-bronze, 
manganese-bronze) was dissolved in cone. HNOo^. 
The excess of acid was evaporated. The stannic 
oxide was removed by filtration. Copper was 
determined in the filtrate at pH 3-0, as described 


been (oenu .hv vi-iaixfJ 

in ddieren* u.i..-;.' l-'cc thi'- w;'h 

:he reporter v :ih:n experimemal errors. 

Dei-rtnlriutlt,?: of S'ckel .—h has beer found that 
.HDCAO can precipitate ^ green', nickel qoantita- 
‘iveiy in aboi:: FAml solution containing S mg 
nickel ion in :ne pH .^ange 5-(»-9*0 using acetic 
acid and ammonia buffer for adjusting the pH. 
The experimental procedure for the precipitation of 
nickel was the same as described in the case of 
copper. The conversion factor is 0-1182. 

Study of Interference. —W’herever possible, the 
interfering ions have been masked with suitable 
masking agents, e.g., Fe (III), Sb (III), Bi (III) by 
tartaric acid (Igm). In some cases, the inter¬ 
ference has been removed by changing the pH of 
the mixed solution, e.g., cations like Zn (II), 
MndU (at pH 5-5); Cd (IT), UO. (ID, Mg (ID, 
Mo (VD. W (VD, Hg (Tl) fat pH 6-0); Fc (ni), 
SbdID, BidlD, AstllD tat pH 7-5) (from 
5-10 times excess) and sufficiently large excess of 
anions like CD, Br", I", F", SO4"", SaOs"", 

3407*“ and tartrate (at pH 6*0). 

Dererminaiion of Jiickel in alia}'!.—A know’ll 
amount of the alloy (aluminium-bronze, high 
tensile brass and coin) was dissolved in cone. 
HNO.> and the tin removed as Sn02. The copper 
in the filtrate was first determined at pH 3-0 and 
the nickel was then estimated by raising the pH 
of the filtrate to 8*0, 

Determination of Cobalt .—HDCAO has also 
been found to precipitate (orange) cobalt quantita¬ 
tively. The pH of cobalt solution about 100 ml 
containing 9 mg of cobalt w*as adjusted to 8-9 using 
acetate-borax buffer. The e.xperimental procedure 
for the precipitation of cobalt was the same as 
described in the case of copper. The precipitate 
was washed with hot water and finally with 259c 
alcohol. The conversion factor was 0-1186. 

Study of huerference .—^The cations Zn (II), 
Mn (ID, Mg flD, Cd dl). As (III), Mo(VI), 
W(VD (five to seven times) and e.xcess of the 
anions Cl”, Br~, I~, $04"^, SaOs* and tartrate do 
not interfere in the determination of cobalt at pH 7-5. 

From the solution, containing both copper and 
cobalt, the copper was precipitated as described 
earlier at pH 3-0 and from the filtrate cobalt was 
precipitated by the addition of more reagent and 
adjusting pH to 7-5. 

Accuracy of the estimation. —Copper, nickel 
(5-50 mg) could be estimated with an accuracy' 
of ±0-39t- while in the case of cobalt (10-50 mg) 
the percentage error was m0-4^c. At lower con¬ 
centrations of the metals i 3-5 mg') the percentage 
error was about 59c higher. 



lg() Zirc^^nih}}i> ') Complexes with Midtidentate Schiff Bases 


'['hi: joniposiiion of :he complexes as determined 
ah.Xv' aiiJ a.So by usinc modified coniinuoiis varia- 
method’* is 1:2. 
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ZIRCONIUM (IV) CO.MPLEXES WITH MULTIDENT ATE SCHIFF BASES 

N. S. BIRADAR, (Miss) A. L. LOCKER and V. H. KULKARNI 
Deparlmenl of Chemistry, KarnaUik University, Dharwar 5S0003, India 


Lntroduction 

TN the previous papers we showed that zirconium 
exhibits coordination numbers five and eight 
when comple.xed with bideniate and. tetradentate 
Schiff bases^"‘k Macarovici et aid have demon¬ 
strated that zirconium forms complexes of coordina¬ 
tion number six with Schiff bases derived from 
benzidine. There is not much information on the 
zirconium (IVi complexes with multidentate Schiff 
bases'^ 

In this paper we report the synthesis and spectral 
study of a few' zirconium < IV) complexes with 
multidentate Schiff bases shown below. 





V X* s 


Experimental 

Zirconyi chloride used for preparing the com¬ 
plexes was of Hiika make, p, p'-Diaminodiphenyl 


sulphide was prepared by the known method*'. 
Schiff bases were prepared by Biradar s method”. 

Zirconyi chloride in methanol was treated w’ith 
a slight excess of Schiff base in the same solvent. 
This mixture was refluxed for 2-3 hours on water 
bath. The complex separated out was filtered and 
washed free from the reagent with methanol, then 
with ether and dried in vacuum. The comple.xes 
were analysed for zirconium, nitrogen and chloride 
contents'^. 

Results and Discussion 

It is evident from the elemental analysis Table I) 
that these bases form the complexes of 1 : 1 stoi¬ 
chiometry. 

Infrared Spectra. —Infrared spectra of the Schiff 
bases and comple.xes in Nujoi mulls have been 
taken with a Perkin Elmer 137 B spectrometer. The 
strong band in the region 1618-1613 cm'i attri¬ 
butable to the C=N stretching is found in the 
region 1640—1626 cm~^ in these zirconium (IV) 
comple.xes. The shift towards higher frequency 
indicates coordination through the azomethine 
nitrogen. 

The broad weak band in the region 2800- 
2700 cm'i due to the intramolecular hydrogen 
bonded OH is not observed in the complexes and 
the band due to the phenolic C-0 in the region 
1280-1270 cm'i is found around 1300 cni"^. 
These observations show' that the hydroxy groups 
of the base are involved in the bond formation. 
Analogous observations have been made by 
Kovacic-*'^ in copper (II) Schiff base complexes and 
Marx’el et alA^, 

It has been established that when a compound 
contains MrrO, the infrared spectrum shows a 
narrow intense band in the region 1100-800 cm~i 
whereas a broad intense band in the corresponding 
region indicates the presence of a polymeric M-O-M 



f'oi. 44. So. 6 ■) 
A/./ni; 211 . 197 ? J 


ZJrconiunn IVj Co?}ipJc::vs u:: : 

T\ble 1 

EienienUil aiudysis o: ■..t 



Lig. No. Comp. No. E:i.^incal formula Zr ■; , N C'i 

i I (CioH^N.O.) ZrCi, 20-S5»:;:0, 6-13t6-54; I5->5nb-54* 

n 2 (C2oHuN,0,)ZrCL 19-20?I9-e0) ^ C0j6-o:; 

in 3 {C,,HisN.02)ZrCL I6-:on6-5:, f-OZffO’; il-con: 


IV 4 «C,oHi,N,0,)ZrCL 16-55n6-Cv. "-Zer-^C, 

V 5 (C.oHisSNoO.jZrCl, I5*40(]5'65j 5 C“i4 ’9, IZ CZiIZ Id 


chain*’'. Patei and covvorkers^^ '■'* have assigned a 
narrow intense band around 980 cm'^ to Zr=0 
stretch in zirconium complexes. Biradar et al.^ 
have assigned the band around 917 cm'^ to Zr=:0 
stretch in zirconyl (II.) Schiff base complexes. 
These observations and the comparative study of 
the infrared spectra of the Schiff bases and the 
complexes suggest that these zirconium complexes 
do not contain either Zv—O or Zr-O-Zr moiety in 
them. 

The base I is sterically favourable and can 
encompass the metal ion strainlesslyi^, preferring 
cis configuration^-''*. The base II is a more rigid 
tetradentate as the CH^.-CHo is replaced by a 
phenyl ring. This too prefers to have cis configu¬ 
ration. Both the complexes are non-electrolytes in 
DMF and have a coordination number of six. It 
may therefore be assumed that the two chlorine 
atoms occupy the remaining trans positions of the 
octahedron as showm below: 


cl 



Though the complex 3 with base III has been 
prepared by a different method it has the same 
composition as that reported by Macarovici et alA. 
On steric grounds and in view of previous observ^a- 
tionsi4®>®>^one can assign the dimeric structure to 
this complex. The dimeric nature of the complex 
could not be substantiated by the molecular weight 
determination as this complex is not soluble in 
common organic solvents. 


The bases I\ :o \ can be compared with the 
Schiff bases formed by condensing salicylaldehyde- 
with diammo diethyl sulphide and diaminodiethyl 
amine’These bases fl\' and \} are bulkier due 
to the /7-siibsiitu:ed phenyl groups and involve 
comparatively much strain. The construction of the 
models shows that the dimeric structure involves 
comparatively less strain than the monomeric sipjc- 
ture. However, the coordinaiion number of zir¬ 
conium in these complexes remains six as neither 
NH of the base IV' nor S of the base V takes part 
in the coordinate bond formation. It has been 
observed by Bailar and Sarma'*”’ that coordination 
of the NH group increases the multiplicity of it 
and splits the band due to NH. The non-splitting 
of the NH band at 3300 cm*^ in the complex 4 
indicates that -NH- of the base IV has not taken 
part in coordinate bond formation. In analog}’ with 
the base IV' it can be said that -S- of the base 
V cannot take part in the coordination. Analogous 
observations have also been reported by Taylor and 
ColemanJ'h All these observations show’ that the 
bases IV and show tetradentate behaviour. 
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NATiON.4L CONFERENCE ON CRYSTALLOGR.4PHY 


4 N.ATION.AL Conference on Crystallography, 
spor.so'red by the National Committee for 
C;-’vVi-.ti;ography : Indian National Science Academy) 
ua'i held at the Indian InstiUite of Science, 
Biingalore. from 26 to 29 December. 1974, A 
>pec:al Symposium on the “Structure and Confor- 
mttiion of Biological Molecules*’ and a Workshop 
on CrysialiOgraphy were also arranged along with 
the Conference with financial support from the 
Council of Scientific and Industrial Research and 
the University Grants Commission respectively. 
The Conference, along \Gth the Symposium and 
the Workshop, was organized and conducted by a 
I..ocal Organizing Committee beaded by Professor 
G. N. Ramachandran and consisting of senior 
crystal lographers from the Indian Institute of 
Science, the National Aeronautical Laboratory and 
the Raman Research Institute. 

The Conference uas attended by about 130 
cryNtallographers from different parts of India. In 
addition, three distinguished scientists from abroad, 
namely. Professor Alexander Rich of the Massa¬ 
chusetts Institute of Technology, Professor Walter 
Kauzmann of the Princeton University and Profes^^or 
Henry Sobel! of the Rochester University, also 
participated in the Conference. 

The Conference, the Symposium and the 
Workshop were inaugurated by Professor Alexander 
Rich on the 26th at a function presided over by 
Professor S. Bhagavantam. In his inaugural address. 
Professor Rich described his celebrated work on the 
three-dimensional structure of yeast phenylalanine 
transfer RN.A. He described the crvstaliographic 
techniques employed in the anaKsis and explained 
the three-dimensional architecture of the transfer 
RN.A molecule. 

The Conference on Crystallography 

The academic programme of the Conference 
I exclusive of the Symposium) consisted of four 


invited talks and the presentation of about a 
hundred contributed papers. In his invited talk on 
crystal growth. Professor A. R. Patel described the 
reacted flux and gel methods of cry'stal growth 
developed in his laboratory' at Anand. Dr, R. 
Chidambaram, in his talk, reviewed the evolution 
of single crystal diffractometers over the last decade 
and explained the salient features of the computer 
controlled diffractometer now being developed in 
the Bhabha .Atomic Research Centre. Dr. P. Rama 
Rao presented a review of defects in metallic struc¬ 
tures and their importance in understanding the 
strength and behaviour of metals and alloys. Dr. H. 
Manohar in his talk discussed the structural basis 
of topotactic reactions in crystals and described 
some examples of diffraction studies in this area. 
The contributed papers dealt with theoretical 
crysiallcgraphy, the methods of structure determi¬ 
nation. the x-ray analysis of organic and inorganic 
compounds, crystal defects and crystal grownh. 
instrumentation, phase transitions and computer 
programming. 

The Symposium on the Structure and Conformation of 

Biological Molecules 

The highlight of the Symposium on the ‘‘Structure 
and Conformation of Biological Molecules” w-as a 
talk by Professor H. M. Sobell on the x-ray visuali¬ 
zation of drug-nucleic acid interactions. Professoi 
Sobell demonstrated with the aid of molecular 
models and packing diagrams how plausible models 
for DN.A-ac:inomycin and DNA-ethidium bromide 
interactions could be proposed on the basis of the 
x-ray structure analysis of model compounds. In 
another invited talk. Professor V. Sasisekharan dis¬ 
cussed the importance of the effect of furanose 
ring puckering on the conformation of nucleic acid 
chains on the basis of energy calculations carried 
out by his group. The talk of Dr. Girjesh Govil 
was concerned with the organization of phospho- 
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lipids in biomembranes. 'fhe contributed papers 
submitted to the Symposium dealt wth single 
crystal x-ray structure analysis of biologically 
important molecules, theoretical studies on the con¬ 
formation of biomolecules, conformational studies 
in solution and enzyme cry'stallization. 

The Workshop on Crystallographx 

The programme of the Workshop on Ciystallo- 
graphy, held along with the Conference, consisted 
mainly of two evening lectures, and a one-day 
session of lectures and discussions on December 29, 
In his evening lecture on “Some problems in our 
understanding of protein structure”. Professor W. 
Kauzmann show'ed how the information obtained 
from protein ciystallography could be used in the 
study of the physical chemistiy of proteins. 
Professor Sobell gave the other evening talk entitled 
‘^he stereochemistry* of DNA strand equivalence 
in genetic recombination and its implication for 
models of recombination”. The programme on 


December 29 included two 

sessions, one on computaticnal prcricms in cry^stallo- 
graphy and the other cn the direct methods in 
ciystaiiography. which were led by Dr. A. Sequeira 
and Dr. K. \'enka:esan respective!}. Dr. S. 
Ramaseshan. in his talk cn “Anomalous scattering 
of x-rays, neutrons and eiectrons’k discussed the 
new developments in this area and reponed the 
highlights of the recent International Conference on 
Anomalous Scattering held at Madrid. The other' 
talks in the Workshop consisted of one by Dr. M. 
Vijayan on “Macromoiecular ciy'staHography”^ and, 
another by Dr. C. Ramakrishnan on “X-ray dif-' 
fraction by helical structures”. In addition, the 
programme of the Workshop included a discussion 
on the .x-ray diffraction equipments available in India. 
Representatives of some Indian manufacturers of 
x-ray equipments also participated in this discussion. 

Molecular Biophysics Unit. M. \'Ijayan.- - 
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LETTERS TO THE EDITOR 


crystal sirlcture of lead aCETA’I e 

TRiHYDRATE 

Crystal uf lead acetate trih\ date, commonly known 
as sugar of lead, are obtained by the gradual evapora¬ 
tion of a saturated solution of the substance. The 
morphological characteristics of the crystals agree 
well with those given by GrdthL The crystals are 
moECclinic uith the following cell dimensions : 
a =: 15’S. h 7-31. r 9-07 A, - 109-8C 

'rhe densFA of the substance was measured using 
flotation technique with a liquid mixture of bromo- 
form and carbon tetrachloride. There are four mole¬ 
cules in the unit cell. Systematic absences indi¬ 
cate that ‘he space group can be either C2. Cm or 
C2/m. 

Cry'stai samples used in X-ray studies were coated 
with collodion to prevent loss of svater of hydra¬ 
tion. There is also pronounced radiation damage 
on exposure to X-rays necessitating the use of 
different specimens for different layers in the collec¬ 
tion of the intensiU' data. Three-dimensional inten¬ 
sity data «hKl, K = 0 to 6, liEL, L = 0 to 2 ) were 
collected using Cu radiation by the multiple 
fli rn equi-inclination technique. Spot-shape, Lorentz- 
polarization and absorption corrections were applied 
in the usual way. Using the projection data, Pat¬ 
terson syntJieses were computed and the heavy atom, 
lead, was located at (-33, 0, *09}. A three-dimen¬ 
sional Fourici and dilierence-Fourier syntheses based 
on the phases of lead atom revealed the light atoms 
unanibiguous!>. With anisotropic thermal para¬ 
meters for lead and isotropic thermal parameicrs ior 
the rest oi' tiic atoms, least-squares refinement was 
carried out using the LALS program on the IBM 
370/155 computer at the Indian Institute of Techno¬ 
logy, Madras. For 796 observed reiUctions, the 
residual index at present is 0*13 in the space group 
C2/m whereas 0-21 with the heavy atom alone. 
The crystal data and the atomic coordinates are 
presented in Table I- 

Preiiminary dielectric measurements made on 
powder specimens indicate that the crystal can 
possibly be ferroelcetric upio its melting point of 
75^ C. The reported piezoelectricity- and pyro¬ 
electricity”* in literature are, perhaps, attributable 
to this crystal- In recent EPR studies-^ also, it is 
mentioned, without stating the reason that the non- 
centric space group C2 is favoured. But the depar- 
„turc from the present, structure based on the centric 
■"^iace group will be'very slight. 


T.vble i 

Crystal data and fractional atomic coordinates for 
lead acetate trihydrate 

fl = 15*8A, h —7*31 A, c = 9*07A, 109*8% 

V- 985*7 A3, po:.s = 2*55gm.cm-3, 

Peal ^ 2*554gm. cm~3, F.W. = 379*5 gm, Z ^ 4. 
/x(A- 1*5418 A) = 346*6cm“U 


Atom 

X 

y 


Pb 

0*3314 

0*000 

0*0867 

0(1) 

0*232 

0*000 

0*226 

0(2) 

0*358 

0*000 

0*408 

0(3) 

0*265 

0*373 

0*099 

0(1) 

0*068 

0*000 

0*116 

0(5) 

0*098 

0*500 

0*097 

0(6) 

0*026 

0*500 

0*287 

C(l) 

0*277 

0*000 

0*369 

C(2) 

0*229 

0*000 

0-489 

C(3) 

0*.3I7 

0*500 

0*162 

C(4) 

0*411 

0*500. 

0*277 


The lirst three oxygen atoms belong to the acetate 
groups and the latter three belong to the water 
molecules. 

The lead atom is coordinated to eight oxygen 
atoms (the Ph~0 distances varying from 2*31 to 
3 -10 A) out of which two belong to the water 
molecules. It is interesting to note that both the 
oxygen atoms of the acetate groups coordinate with 
the lead. The geometry of the acetate groups 
resembles that found in similar structures. All the 
w^ater molecules and acetate oxygens take part in 
a complicated network of hydrogen bonding. A 
noticeable feature of this hydrogen bonding is that 
the bonds are perpendicular to the h-axis. 

Further refinement is under progress. Efforts will 
be made to refine the structure in the noncentric 
space group C2 also. 

The authors are thankful to Prof. K. S. Chandra- 
. sekaran for„ his. keen interest in ■ this problem 
one of them (R. K. R) is thankful to the Council 
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DEUTERIUM EFFECT ON LIFETIME OF 
URANIX COMPLEXES IN SOLUTIONS 

In solutions, uranyl ion (UO^-^) forms different 
complexes, viz., { 6 H^, 0 ), anionic complexes, 

e.g., UO., (NO.jl.j or UO.,S 04 hydrolysed species 
UO^>(UO.^)^j, etc.h In the present study we have 
measured lifetimes of different uranyl comple.xes in 
various protonaied solutions and their deuterated 
counterparts at 80" K. Deuteration has been accom¬ 
plished in such a manner that for both the protonated 
and deuterated solutions, the conditions of pH, con¬ 
centration and strength of the solvent were same 
except for the replacement H atoms of the solvent 
by D. Lifetimes of these solutions (Uranyl ion 



solvents; but i^r^e deuteration effect observed 
for ; 6 H^,C' complex, p.^esent in uqueeiis 

solutions of urany: ni.rate and perchlorate ^ 6 , 

whereas, no p.'-ominent increase is observed in 

solutrons ccniaining uranyi ..'mtplexe- Hke UO., 
fNO.., etc., or in h>droiyied complexes UO., 

(NOIV 'DmH - 1-2. 

The effect of solvent deuteration. upon lifetimes, 
comes from inhibition of radiationless transitions 

which occur due to the exchange of electronic 

energy from the emitting state to the high fre¬ 

quency O-H vibrations. The overlap integral, 
determining the rate of radiationless transitions, 
becomes smaller for relatively lower f.^eqiiency 
O-D vibrations requiting in an increase -in the 
observed lifetime--^. Large deute,“ation effect is 
e.xpected to occur in the systems for which the rate 
for radiationless transitions is comparable with the 
radiative transition rate. Our results for uranyl 
comple.xes show that for UO^-^i 6 HoO) complex, 
the non-radiative transitions are more pronounced 
in comparison to other uranyl comple.xes. Com* 
plexation as well as hydrolysis reduces the radia¬ 
tionless transition probability. Little effect of 
deuteration in acidic solutions suggests that for the 
anionic comple.xes. the lifetimes are closer to their 
radiative lifetimes. This is evident as the quantum 
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Table I 


Uranyl Solutions prot./deut. 

Complex* 

y. sec. 

y sec. 


UOj(NO )3 in 60% HNO^/DNOa 

UOsINOsIa 

800 

900 

M2 

UO 2 SO 4 95% H.SO 4 /D 3 SO 4 

UO 3 SO 4 

930 

1,120 

1-20 

UO,(N 03 )j in HjO/DjO 

UO^--(6HaO) 

250 

1,500 

6-00 

UO 3 SO 4 in HjO/DjO 

(UOaOHJjSOi or 
UOaHSOr 

400 

720 

i-SO 

UOsCClOi)^ in HjO 

UO.fbHjO) 

270 

1,600 

5*70 

U02{CH3C00)2 in H,0/D,0 

UOoCHsCOO- 

340 

560 

1-60 

U 03 (N 03)3 in 0 -1 M NaOH/NaOD 

UO.CUOaln- 

70 

80 

M4 

U 0 t(N 03 )a in 0 01 M NaOH/NaOD 

uOaUOr- 

220 

.150 

1*60 

UOjlNOa), in CH 3 OH/CH 3 OD 

uo.-- 

and 

UO.NOa’ 

250 

450 

1-80 


650 

750 

1-20 


* The complexes are in protonated solvents, in deuterated solvents H is replaced by D except for the ligand 
CHaCOOU 
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yield of uraaii sulphate in sulphuric acid is unity 
at 

The higher rate of non-radiative processes, in 
aqueous solutions of uranyl nitrate and perchlorate 
appears to re due to the presence of water molecules 
in the fir'.i coordination sphere of uranyl ion. In 
this case direct coupling between uranyl ion and 

water molecules facilitates non-radiative energy 
migration from excited uranyl ion to high fre¬ 
quency 0-H vibrations. In acidic solutions, in the 
complexes like U 02 (N 03)2 and UO 2 SO 4 , anions 
replace coordinated water molecules. Such shield¬ 
ing effect reduces the non-radiative dissipation of 
energy. The hydrolysed complexes are also shielded 
by coordination with UO- and the results are 

sirniiar to the anionic comple.xation. In the aqueous 
solutions of uranil sulphate and acetate, uranyl 
ion i^ partially complexed and pariialiy exposed 

to coordinate with water molecules, thereby show¬ 
ing somewhat greater deuteration effect than the 

complexed species. 

Financial assistance from UPSCSiR t Lucknow) 
and CSiR I New Delhi) is gratefully acknowledged 
by one of the authors (G. C. J.). 

Department of Physics, G. C. Joshl 

D.S.B. Government College. H. B. Tripathi. 

Naini Tal, India, D. D. Pant. 

September 10, 1974. 
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COBALT ail) heterochelates containing 

NONPL.4NAR QUADRIDENTATE LIGANDS 

Cobalt fill) comple.xes containing nonplanar quadri- 
dentate Schiff base salen [where saien H., — N, N'- 
cthyienediaminebis 1 salicyl'deneimine j ] and jj-di- 
ketones have been the object of much work^-^. In 
this preliminary communication we describe the syn¬ 
thesis of several new cobalt (III) heterocheiates 
containing quadridentate ligands saltn or salpn 
[where saltn = N. N'-trimethylenediaminebis 
(saiicylideneimine). salpn H._, N, N'-propylenedia« 
m:nebis (saiicylideneimine)] and bidentate monobasic 
ligands like acetyiacetone. 8 -hydroxyquinoline, tro- 
polone and acetoacetanilide. 

Cofsahn) and Co(salpn) were prepared accord¬ 
ing to the method of Bailes and Calvin^. 

For the preparation of the mixed ligand com¬ 
plexes equimolar amounts Co (saltn) or Co (salpn) 
and the appropriate bidentate ligand in absolute 
alcohol were refluxed and filtered. The evapora¬ 
tion of the filtrate produced green precipitates of 
the complexes. The complexes were recrystallised 
r’rom ethanol or I : I mixture of ethanol and 
chloroform. The acetoacetanilide comple.xes were 
recrystallised from acetone. The characterisation 
data of the complexes are presented in Table I. 

The electrolytic conductance measurements of the 
complexes in methanol indicate non-electrolytic 
nature of the complexes. The complexes are dia¬ 
magnetic as expected for d,. cobalt (III) complexes 
of octahedral symmetry. The electronic spectra of 
the comple.xes in chloroform exhibit tw'o bands at 
around 16500 and 25000 cm-^ characteristic of 
octahedral cobalt (III) complexes’^ The first band 
at 16500cm'5 is assigned to the ->1T, transi- 

^ iJ 10 

lion and the second band at 2500 cm-i is assigned 
to the metal ligand transitions coupled with the 
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Table I 


Characterisation data of cobalt (III) complexes 


Complex 


";co 


Band I cm'^ 

Band IIcm“^ 

Co (saltn) (acac) 

Found: 
Reqd.: 

13*7 

13 - 4 - 

6-39 

16830 (2-53) 

26180 (3-83) 

Co (saltn) (tropolone) 

Found: 
Reqd.: 

12-6 

12-83 

5- T 

6- 09 

16720 (2-51) 

26250 (4-03) 

Co (saltn) (acan) 

Found: 
Reqd.: 

11*9 

11-46 

8-0 

8-16 

16670 (2-50) 

26180 (3-80) 

Co (saltn) (oxinel 

Found: 
Reqd. : 

11- 9 

12- 22 

9-0 

8-70 


24540 (3-98) 

Co (salpn) (acac) 

Found: 
Reqd.: 

13-6 

13-47 

6-5 

6-39 

16670 (2-55) 

25510 (3-58) 
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Table . I— Coma. 


Complex 


c 

'iCo 

%N' 

Banc I c.T-- 

Bzr.d li cm-" 

Co (salpn) (tropolone) 


Found: 
Reqd.: 

; 12-3 

12-83 

5-7 

609 

I600Q (2-54) 

25640 (4-C9) 

Co (salpn) (acan) 


Found 
Reqd.: 

: 11-i 

11-46 

8-4 

8-16 

16950 (2-50.1 

25510 (3-78) 

Co (salpn) (oxine) 


Found 

: 12-0 

9-0 

17120 (2-60) 

25250 (3-94) 


Reqd.: 

12-22 

8-70 




a Figures in the parentheses indic-dte iog e. 

5 Abbreviations: acac ^ deprotonated anion of acetylacetone; acan ~ deprotonated anicn of acetcaceta- 
nilide; oxine -- deprotonated anion of 8-hydroxyquinoIine. 


-T.^ transition. The els spanning of the 
bicentate ligand in the complexes force the quadri- 
dentate ligands saltn and salpn to coordinate to 
cobalt (HI) in a nonplanar twisted configuration 
similar to salen in Co (salen) (p"-diketone) A 

The synthesis of mixed ligand comple.xes utilising 
other bidentate NO, NN and 00 donor ligands and 
also the synthesis of Co(acen) (BB) (where acen 
H., = N. N'-ethylenediaminebis (acetylacetoneimine) 
and BB = bidentate ligand) are in progress. 

The details of the work will be reported later. 

The authors are indebted to the University 
Grants Commission, New DeIhi-1, and the faculty 
research fund of the University of Bombay for 
support of this research. 
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KINETICS OF REACTIONS OF TERTIARY 
AMINES WITH BENZYL HALIDES 
Brown and Eldredt and Brown and Fried- have 
investigated quaternisation of a number of tertiary 
amines with alkyl halides. Baker and Nathan^ have 
compared the reactions of pyridine and a-picoline 


with aryibromide and alKylbromides and the 
differences in reactivities have been attributed to 
differences in energy of activation. Solvent influences 
on certain quaternisation processes have also been 
studied by Padmanabhan and Anantakrisbnan-^. This 
note deals with the kinetics of reactions of pyridines, 
quinoline, isoquinoline and their derivatives with 
benzyl and substituted benzyl chlorides in nitro¬ 
benzene and nitrobenzene-ethanol mi.xture and the 
kinetic data have been used to compute the nucleo- 
philicity parameters of the bases for the first time. 

Kinetics has been followed by Volhard’s method 
using A.R. grade substances mostly, except a few' 
compounds which were purified using ^andard 
procedures. 

The second order rate constants for the reactions 
of tertiary bases with benzyl halides have been 
calculated using the usual rate expression except in 
a few cases in nitrobenzene medium, where ^ui- 
librium was attained and in such cases the rate con¬ 
stant was evaluated using the modified rate expres- 
sions5. 

As seen from Table I, plots of log k for pyri* 
dines VS Pka are fairly linear except with a-picoline. 
The order of reactivity is 7 -picoiine > ^5-picoline > 
pyridine > a-picoline. Plots of log k of bicyclic bases 
VS Pka shews considerable scatter probably due to 
want of accurate Pka values in the solvent system 
studied. Among ihe bicyclic bases, isoquinoline 
reacts faster than quinoline but the order is reversed 
when quinoline nucleus is substituted with a methyl 
group. 

Among the benzyl chlorides, p-methyl benzyl 
chloride reacts fastest due to the electron releasing 
nature cf the methyl substituent. The lower 
reactivity of chlorobenzyl chlorides can be attributed 
to the electron attracting nature of the substituents. 

The reactions in nitrobenzene alcohol (80 : 20 
V/V) are uniformly faster than in nitrobenzene. 
The higher reactivity in the mixed solvent is due 
to the protic character of the solvent. 
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Table I 

Second order ra:e constants il. moles- wzi/z'M for rhe reaction of ieriiary amines w'iih benzyl halides 
So!ven: : Nitrobenzene Temperature 80“ C. 


Base 

Pka* 

Benzyl 

chloride 

p-Methyl 

benzyl 

chloride 

/7-ChIoro- 

benzyl 

chloride 

o-Chloro- 

benzyl 

chloride 

P\ridine 

5-17 

0-006 

0-010 

0-005 

0-005 


(-014) 

(-030) 

(•Oil) 

(Oil) 

a-Picoiine 

5*97 

0-001 

(-0025) 

0-0021 

0-00075 

(-0025) 

0-00083 

(-0025) 

5-Picoiine 

5-68 

0-0112 

(-0235) 

0-0132 

0-0085 

(-018) 

0-011 

(-0225) 

V-Picoiine 

6-02 

0-0121 

(-040) 


0-0090 

(-020) 

0-0121 

(-023) 

Quinoline 

4*85 

0-00049 
(-0016) 

0-0018 

(-0025) 

0-00049 

(0-00083) 

0-00040 

(-0009) 

Isoquinoline 

5-14 

0-0083 

(-016) 

0-011 

(031) 

0-0073 

(•014) 

0-0079 

(-016) 

2-Methyl quinoline 

5-42 

0-0016 

0-0029 

0-0011 

0-0017 

3-Methyi isoquinoline 

5-64 

O-OOIl 

0-0025 

0-00067 

0-00085 


* At 25 ' C in aqueous medium taken from Physical Methods in Organic Chemistry^ Vol. I, by Braude and 
Nachod for purposes of comparison. 

Values in parentheses are rate constants in Nirrobenzene-alcohol (80:20V;V) mixture at 80® C. 


Application of Tommila equation ,—Application 
of the Tommila equation** suggests a positive 
reaction centre in benzyl chloride as seen from the 
nature of log Ks/ku values given in Table II. 

Table II 

Ratio of rate constants of substUiiied and 
iinsiibstltiiied benzyl chlorides in 
nitrobenzene and nitrobenzene- 
alcohol 


log Ks/Ku 


Substrate 

X 

Base 

Nitro¬ 

benzene 

Nitro¬ 

benzene 

ethanol 

(80:20V;V) 

CH 2 CI 

P-CH3 

Pyridine 

-0-22 

-0-32 


P-CI 


-0-08 

-0-10 


P-CH3 

Quinoline 

-0-57 

-0-20 


F-Cl 



-0-28 


0-Ci 


-0-10 

-0-25 


Table m 

Sucleopliilic reaciiviiy constants of tertiary bases 
a (For Benzyl chloride) = 3-53, 
fj (for Benzyl chloride) = — 0-128 
Substrate : Benzyl chloride Temperature : 80° C 
Solvent : Nitrobenzene 


Base 

H 

Nucleophilicity 

E,. 

Pyridine 

6-91 

4-80 

(4-80) 

1-44 

(1-44) 

a-Picoline 

7-71 

3-94 

(3-90) 

1-25 

(1-24) 

3-Picoline 

7-42 

5-04 

(5*11) 

1-51 

(1-53) 

y>Picoline 

7-76 

5-33 

(5-16) 

1*59 

(1-55) 

Quinoline 

6*59 

3-72 

(3-55) 

M6 

(Ml) 

Isoquinoiine 

6-88 

4-88 

(4-96) 

1-45 

(1-47) 

2-MethyI 

quinoline 

7-16 

3-96 

1*24 

1-Methyl 
quinoline 

7-38 

4-02 

1*26 


Values in parentheses are in nitrobenzene-alcohol 
(80:20V/V). 
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Application of linear free energy relationship ,— 
S\\a!ii"Scott' and EdwardS'^ equations have been 
applied 10 the kinetic data and parameters like 
nucleophilicity and values for the bases used 
have been computed in nitrobenzene and nitro¬ 
benzene-alcohol mixtures which help in under¬ 
standing the mechanism of the process to some 
extends The parameters are given in Table III. 

The parameters are identical in nitrobenzene and 
nitrobenzene-alcohol mixture demonstrating the 
operation of identical mechanism in both the solvent 
systems. 

Our thanks are due to Prof. P. S. Radhakrishna- 
murti, Professor of Chemistry, Berhampur Univer¬ 
sity, for his keen interest and valuable suggestions. 
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and 

Department of Chemistry, T. K. Sinha. 

Khallikote College, 

Berhampur-l (Orissa), August 20, 1974. 
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PH\*S2CO-CH£.MICAL STUDIES OE SGxiE 
BIVALENT METAL ION CHELATES OF 
N-ACETYLACETONE ORIHAMLIC ACID 
The results of pnysico-chemicai studies on the 
chelates or N-AcerCacetone o.’'th;aii;l;c acid 
with some bivalent metal ions are repcrted in this 
note. 

Orthanilic acid supplied by SCHUCHAROT 
MUNCHEN was used. All other compounds were 
of BDH grade. The molecular weights, elemental 
analysis, magnetic susceptibility and electronic 
absorption spectra were determined by standard 
methods as reported eariierU 

Preparation of H.,AO and i:s !ue:ai chelates .—* 
H._,AO Schiff base was prepared by the method of 
Pfeiffer et a.:-. The metal chelates w^ere synthesised 
by the method of Yamada e: and their pyridine 

solvates by the method reported eariierU 

Analysis: Found C, 51-81 ; H. 4-99; N. 5*47; 
S, 12-41. Calcd. for C,iH,.,NSO^. C. 51-96; H, 
5*11 : N. 5*51 ; S, 12-59^A m.p. 160U 

Results and Discussions .—Elemental analysis, 
molecular eight and magnetic data of the hydrated 
chelates are given in Table 1. 

The molecular weight data indicate that Fe (II). 
Co (II). NiClI) and Cu (11) chelates possess the 
composition [MLX.^] where M represents the metal 
ion, X = R,0 or Py and LH^, = [C„Hi-^NS 04 ]. 
The magnetic moment values reveal the presence of 
4, 3, 2 and 1 unpaired electrons in the Fe (11), 
Co (II). Ni(II) and Cudl) chelates respectively. 
The high magnetic moment of Co (U | chelate 
appears to be due to spin-orbit coupling. 

The electronic absorption spectra of these chelates 
were studied both in dioxane and pyridine solu- 


Table I 


Elemental analyses, molecular weights and magnetic moments of the metal chelates of iS-acetylacetone- 

orthaniUc acid 


Metal chelate 

Mol. wt. 

Metal ^0 

N % 

HoO % 

(B.M.) 
at 298=K 

[FeCQiHnNSO.IXJ 

357 (362) 

14-32 (15-46) 

3-81 (3-86) 

14-87 (14-91) 

5-48 

[Co(CiiHuNS04)X3] 

369 (365) 

16-01 (16-16) 

3-80 (3-83) 

14-71 (14-79) 

5-12 

[Ni(Ci,HuNSO,) X 3 ] 

365 (364-7) 

36-80 (16-92) 

4-07 (4-11) 

14-76 (14-80) 

3-11 

[Cu(CuHiiNS04)X3] 

360 (369-5) 

17-00 (17-18) 

3-69 (3-78) 

14-51 (14-61) 

i-89 

tPd(CuHuNS04)X] 

370 (376) 

28-07 (28-19) 

3-61 (3-72) 

4-71 (4-79) 

•• 

[Zn(CnHiiNS 04 )X] 

339 (335-4) 

19-31 (19-49) 

4-10 (4-17) 

5-30 (5-36) 

.. 

[Cd(CuHnNS04)X] 

377 (382-4) 

29-27 (29-39) 

3-59 (3-66) 

4-59 (4*70) 

•• 

[U04(CuHiiNSO.)X] 

545 (540) 

49-90 (50-00) 

2-54 (2-59) 

3-31 (3-33) 



Calculated values are given in parentheses. X refers to H;0. Zn (11), Pd (II), Cd (II), UO 2 (H) chelates 
were foqnc} tq be diamagnetic^ as expected. 
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SR ISOTOPE RATIOS OF THE ALBERT 
BASALT-IMPLICA HONS IN THE PETRO- 
GENESIS OF THE FOCAL PEAK SHIELD 
VOLCANO, SOUTHEAST QUEENSLAND, 
AUSTRALIA 



: - *7: H: 

N ■: "a,. -- i: 

::5 ^‘ a.. -- 



The of chFat^d wa’e^ maAcUes :n these 

ccmpounls has been cenfirmed U their I.R. spectra 
in "he rerion 3 • I--4-Q 

These data 'UppO’-ei b> their macnetic ntontents 
corf] m n a: rcadHra! sAuc ure for Fe TL^Cc HI). 
N: t and Cu ■ II' chelates. 

The 2n !!;. Pd -Ii,. Cd I!and UO,, IT* a-so 
form I : ! chcia'es end their comnosition can be 
expressed b> 'he fermuia iMLXi. vTnere M deno^es 
the me a' 'cn, LH_ “ IC.^H-nNSOF and X = H.,0 
or Fy. Thj h}dra:ed chelates and their rvridine 


In southeast Queen^iand and northeast New South 
Wales. A-tstralia, an extinct shield volcano, named 
the Focal Peak Shield Volcano, exists^. The 
t-uicanics and associated intrusives of this shield 
%oicano are late Oiigocene in age. Extrusives 
include, cn its eastern side, the alkaline Albert 
Basalt and the ntetaiuminoiis Mt. Gillies Rhyolite. 
The petrogenetic rclaticnship between fthese two 
formations v\f]l be examined here in the light of 
^vaiiable Sr isotope ratios. Most of the extrusives 
cf the Aiber: Basal: are hawaiites, using the classi- 
ficaticn system proposed by Coombs and Wilkinson- 
ri'^suming a 1-50"' Fe^.O.. content-L A few basa- 
nites, alkali oiivine basalts, mugearites and even a 
rrecciared trachyte exist. 

Only limited Sr isotopic information is available 
for the Albert Basalt (Table I). Sr^^">'SQ ratios 

for the formation are comparable to those of con¬ 
tinental alkali basalts and slightly higher than those 
no.-mally expected fof‘oceanic alkali basalts'^. These 
data suggest that either the ^Albert Basalt w’as : 

^ i) derived from mantle material with a high 
Sr,."’ ratio, or 

(2) contaminated by the addition of sialic 

material, or 

• 3 j contaminated b\ selective diffusion of certain 
elements, including Sr, from continental crust 
into the basaltic magmas, or 

(4) selective migration of radiogenic Sr from 
crustal rocks into the magmas. 


solva'es htuve been fo-r.d to re diamccnetic. These 
results cun re exr.u r.eu rt ussicr.litc a tetrahedral 
b‘riic‘ure for Zu ■ il < ^nu Cd !I • chela*es and an 
’oc.ahedral STuc'tu’e for LO -Tl ■■ chelate. The 
dlamrene’- 'c b.ha'Fcu: c! the Pd ’ !I. chelate indi- 



affeemenr vvi'h an earlier nndinC'. 

Deparmcn: cf Chemismy. D. D. OzH.i. 

Un'versity cf Jodhpur, SusHiix Mehta. 
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Major and trace element geochemistry discounts 
the pcss'bility of contamination of the basaltic 
magmas by the addition of sialic material alone 
being the major causative factor. It appears 
that factors t'3 ) and H) above are the most 
l.kely causes. Lotepic contamination would 
probably result not only during the active trans- 
ponation of the basaltic magmas to the earth’s 
surface, but also, to a very’ important degree, during 
temporary' halts of transportation within both the 
mantle (if isotopically heterogenetic) and, more 
importantly, with'n the continental crust. It is con¬ 
sidered, from field and detailed geochem'cal studies, 
•hat the Mt. Gillies Rhyolite was derived from the 
Albert Basal: which includes both undersaturated 
and saturated representatives. Sufficient time is 
required to pass for the processes of strong frac¬ 
tionation to generate rhyolitic differentiates from 
basaltic parents. Consequently, the concept of 
halts in the transportation of magmas is important 
in petrogenetic discussions. In addition^ it shpuld 
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be noted that the plagioclase-cHnopyroxene-olivine 
therma! barrier, often separating the fields of 
saturated and undersaturated basalts, appears no: 
to have prevented siliceous differentiates being 
derived from the more undersaturated representa¬ 
tives of the Albert Basalt. This is probably due to 
some of the formation's basaltic magmas passing from 
the undersaturated to saturated field at P J,. 20 kb.-' 
{Le., at a depth approximately :^65km) where the 
thermal barrier is inoperative. 

In summary then Sr isotopic evidence has been 
useful in studies of the petrogenetic history of ihc 
Focal Peak Shield Volcano in which the Mt. Gillies 
Rhyolite is believed to be a strongly fractionated 
differentiate of the alkaline Albert Basalt. Halts in 
transportation of the differentiating magmas towards 
the earth's surface is believed to be of great 
importance in the petrogenesis of the rhyolitic 
formation. 


5r/-/-n 

Table I 

ratios for the Albert Basalt" 

Sample No.** 

Rock Type 

Sr.87.S6 

33,063 

Hawaiite 

0-7067 

33,065 

Mugearite 

0-7042 

33,066 

Alkali olivine 
basalt 

0-7045 

*Sr,®’ ** has 

been calculated 

on the basis of a 


late Oligocene age^. 

** Sample numoers are for the University of Queens¬ 
land, Department of Geology and Mineralogy Rock 
Catalogue. 

The authors w'ish to thank L. Black and W. 
Compston at the Australian National University for 
the use of facilities for Sr isotope determinations. 
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ON THE SIGNIFICANCE Ob ENiiANCED 
glutamine synthetase and IIS 
RECITATION DURING AESTn'ATlON IN 
PILA CLOBOSA 

In aestivatinu Piit: •;::iobosc: :he protein content 
decreases and the ornerai amino acid pool increases 
of which certain a.mino acids alone p:'edominateL 
Uric acid level increases- while urea content 
decreases*' in a!i the tissues during aestivation indi¬ 
cating that the protein nitrogen is probably meta¬ 
bolized to uric acid during aestivation. Howevex 
there are no reports on the activity levels of the 
enzymes concerned with the synthesis of uric acid 
during aestivation. The present report concerns the 
distribution and the activity of glutamine syn¬ 
thetase during aestivation, since this enzyme level 
determines the glutamine level which is known to 
contribute to N'-3 and N-9 of the uric acid molecule. 

Glutamine synthetase activity in the hepato- 
pancreas. mantle and foot of the active and three 
months aestivated Pila globosa was estimated by 
the method of Iqbal and \Vu^. 

It was observed that the synthesis of glutamine 
from glutamic acid is limited to hepatopancreas 
since the other two tissues, namely, mantle and foot 
had no detectable activity of the enzyme. Thus in 
mantle and foot the rate of glutamine synthesis is 
slowest thereby limiting uric acid biosynthesis. 
Such control mechanisms limiting the entire 
pathwa\' by some slow steps in reaction sequences 
are not uncommon in animal biochemistry. The 
low level of this enzyme will be responsible for 
lower glutamate metabolism into glutamine thus 
resulting in accumulation of glutamate^ reported 
during aestivating Pila globosa. 

There is a lOOT increase in the glutamine syn¬ 
thetase in hepatopancreas of the 30 days aestivating 
Pila globosa and the activity is maintained at that 
level even in 3 months aestivating snails. In active 
snails the ammonia produced in the metabolism is 
constantlv excreted thereby averting the possible 
ammonia toxicity to the tissue metabolism. In the 
absence of such ammonia toxicity the a-ketogluta- 
rate could have been metabolized without the 
necessity of being convened to glutamate. In the 
present investigation the aestivating snail, since the 
possibility of excretion is less, there is every 
danger of accumulation of ammonia lo the level of 
lethality. To prevent this catastrophe the aestivating 
metabolism is geared to altermate stepping up of 
processes that knock out ammonia which could 
be as follows. 

a-Ketoglutarate dehydrogenase complex was shown 
to be inhibited by NADH^^^. The increased cyto¬ 
plasmic and mitochondrial NADH 2 /NAD ratio 
have been reported in the liver of turtle and rat 
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Table I 


syn:hetase activity in tissues of ac:ive and different periods of aestivated Pila globosa 


siT 

No. 

Tissues 

.4ctive 

1 Month 
aestivated 

2 Months 
aestivated 

3 -Months 
aestivated 

1. 

Fool 


— 



2, 

Mamie 


— 


—: 

3, 

Hepaiopaacreas 

6*3r-U78 

l2-6:rl-I 

I2*Ir:M 

1U33-2-23 


--lOOOO^ 

-92-6": 

-79-86% 




p >0 001 

p > 0 001 

p > O-OOI 

\’ot €: 

I. 

: indicates 

activity belovv 

the level of detection. 



2. 

— : indicates 

standard deviation (S.D.), 



3. 

—“q : indicates 

percent over 

active. 



4. 

p - ; level of 

Significance. 





during hypoxia^-^-^’*. Moreover, succinate dehydro- 
senase activity was reported to decrease in aestiva¬ 
tion** *“ indicating that the formation of succinate 
throi!gh a-ketogiutarate dehydrogenase complex is 
less. Under these conditions it is likely that the 
amination of the a-keicg!utarate by glutamate de- 
hy'drogenase is preferred lo oxidation by a-keto- 
glutarate dehydrogenase. Increased glutamate de¬ 
hydrogenase reported during aestivation^*^ is consis¬ 
tent with the above inference. Glutamic acid is 
shown to be a potent inhibitor of the nervous 
system^" and many enzyme systems in Fila plobosa. 
Hence it is converted to less toxic glutamine. 

The activity pattern of glutamine synthetase is 
modulated by adenylylation of the enzyme by ATP. 
This process is catalyzed by adenyhl transferase. 
The increase in the level of glutamine and ATP 
activate this enzyme which results in the elevated 
levels of glutamine synthetase-AMP complexes'^. 
The adrnylylaticn complex has low activity and 
consequently 'he formation of further glutamine 
is reduced^‘k Glutamine synthetase — 12 ATP 

Adenvl 

Adenvlvl-glutamine 

- __ ' " __ 1 V PP[ 

^ svnthetase 

transferase 

In the aestivated animal tissues ATP and gluta¬ 
mine levels were h:gh^‘-' \\hich under normal condi- 
t’ons acivate adenyly! transferase, resulting in a 
decrease of glutamine synthetase activity. On the 
contrary, an increase in the activity of glutamine 
synthetase is observ’ed in aestivated animal tissues 
ini!C'>t*ng non-denylylation of the enzyme possibly 
by the up deadenylylation. G-Ke‘oglutarate 

:::'d ..rrmcn:?. are known to activate deadenylylat- 
ing systems^. This peculiar shift is probably for 
meeting the emergency sunival demand against 
ammonia toxicity. 

Thus in the aestivating Pila globosa though the 
conditions are favourable for adenylylation of 


glutamine synthetase as a consequence of high 
levels of ATP and glutamine adenylyi transferase 
is no: active. Hence there is a shift in the pattern 
of enzyme regulation towards the activation of 
deadenylylating enzyme or insensiiization of adenyly- 
lating system. 

This research is supported, in part, by a grant from 
the US Department of -\griculture under P.L. 480 
(A-7-ADP-31}. 
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S.V. University. K. S. Swami. 

Tirupati 517502, A.P.. India, 

August 19, 1974, 
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CHEMICAiLY INDUCED SPERM GRANULOMA 
IN RAT 

Recently Cooper and Jackson’ reported that 
ethylenedimethane sulphonaie (EDS), an alkylat¬ 
ing agent, caused sperm retention cysts in the rat 
epididymis, c-chlorohydrin an active alkylating 
chemical possessing the specific biological propeny 
of "functionaiiy'* inactivating epididymal sperm 
frequently induces pathological changes in the 
epididymis. 

The present investigation is concerned to study 
the pathological changes involved in the a-chloro- 
hydrin induced sperm retention cysts ''or granuloma 
in rat and to discuss the biologic significance 
of the phenomena observed. 

a-chlorohydrin (S-chloro-l, 2-propanediol) (sp. 
gr. 1*326) was supplied by the Upjohn Company, 
Kalamazoo. Michigan, in 0*25'"^ aqueous (1*3 g/ml) 
methyl cellulose. A working solution was made 
by diluting the stock solution with distilled water. 
Ten adult male Wistar rats from the randomK 
mated colony w-ere giiven a-chlorohydrin oralh 
(25mg/kg/day for 24 days). The controls 
received distilled water only. The animals were 
given rat food (Purina chow : Hindustan Lever 
Private Ltd.), wet gram and water acl libitum. 

Twenty-four hours after the administration of 
the final dose of a-chlorohydrin, the rats were 
killed by rapid decapitation. Final body weight, 
and the weights of testis, epididymis, seminal vesicle, 
ventral prostate and levator ani muscles were 
recorded. The epididymis were examined with 
naked eye for cysts formations. 

Grossly sperm retention cysts were evident as 
yellow nodular masses varying in size from 1*25 mm 
to 3*5 mm in the greatest dimension. The most 
frequent site was the low’er pole of the epididymis. 
In histologic preparations, the cyst consisted of 
a central pool of sperm surrounded by macrophages 
and histocytes (Fig. 1). The epididymis contained 



, ’-v.. .T.; *;3!; 


Fig. 1. Showing the sperm retention cyst in the 
Cauda epididymis o: ra: after u-chlorohydrin treat¬ 
ment (Total dose 24 mg}. Note the central pool 
of sperms siirrcunded by macrophages x 24 HE. 

The present investigation points out the possible 
cause for chemically induced spermatic granuloma 
formation is, the damage :c the epididymal epithe¬ 
lium for the leakage of sperm. The sperm may 
then become invoKed with the inflammatory pro¬ 
cess in the stroma, resulting in the formation of 
the sperm granulo.ma. From a practical point of 
view, spermatic g:anu:omas are important because 
,hey stimulate other lesions, panicularly tuberculous 
epididymitis-. 

In the rat. the epididymis is androgen dependent, 
a-chlorohydrin produces marked inhibition of the 
accessory sexual structures (seminal vesicle, ventral 
prostate and levator ani muscles ; Table I) indicat¬ 
ing pharmacological action on the androgenic 


Table I 

Changes in body weight, the weights of testes and accessory sex-organs of adult male rats after ora! 

treatment with a-chlorohydrim^ 


Group 

Treatment 

Initial 
body wt. 
g 

Final 
body wt. 

a 

Testes 

w’t.(mg) 

Seminal 
vesicle 
wt. (mg) 

Ventral 

prostate 

wt. (r. g) 

Epidi¬ 
dymis 
wr. (mg) 

Levator ani 
muscle 

WT. (mg) 

1. 

Control (10) 

245=z19 

2524:11 

2297 =200 

735=95 

286 = 20 

788 = 30 

128 = 13 

2. 

a- Chlorohydrin 

237 = 18 

215=9 

981=78f 

309=47- 

80 = 13-*' 

462=14- 

64 = 9- 


(Total dose 
120 mg 24 
days) (10) 


Figures in parentheses represent the number of animals 
examined, All figures S.E.M. 


* 5 mg/day for 24 days. 
j‘P<0*01 compared with controls, 
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function of the leydig cells. Chronic administration 
of c:-ch:o:ohydr:n produce spermatocoele-, which 
ntut re intportan: in relation to antifertiiity of this 
compound. 

Depur:men; of Zoolcsy, V. P. Dixit. 

lfn:\ers;:y of Raias:han, N. K. Lohiva. 

Jaipur 502004. India, 5. 1974. 
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A NOTE ON THE COMPAR-4Tl\ E STUDY OF 
FREE A.MINO-ACIDS CONTENT BETWEEN 
WILD SALT TOLERANT RICE AND 
CULTIVATED RICE VARIETIES 

Wild rice -Orzyzu vot-rvura) grows profusely on 
saline marshy area (electrical conduct-ivity abc\e 
25 m.mhos'cm) near the institute farm. An 
attempt has been made to stod\ the physiology of 
sal: tolerance of this wild rice. This note reports 
free amino-acid content of wild and cultivated rice 
varieties. 


Current 
Science 

For a comparative study along with the wild rice, 
a local salt-tolerant rice variety Damodar, and a 
high yieding rice variety Java was selected. Plant 
samples were collected from young seedlings (33 
days old). Free amino-acids were analysed from 
fresh samples by paper chromatographic method as 
suggested by Plaistedt. Leaf and stem were ana¬ 
lysed separately. Free amino-acid content of the 
rice varieties are given in Table I. 

The results show that alanine, serine and glycine, 
histidine and a.^ginine, and proline content of wild 
salt-tolerant rice —Oryza coarciaiu —is mo.^e as com¬ 
pared to cultivated rice varieties. It is interesting 
to note that proline content of Oryza coarctala is 
quite high compared rt the other varieties. From 
comparati%e rates of proline accumulation in various 
plant organs Singh et al. (1973) postulated that a 
water deficit or osmotic stress induces proline 

accumulation in the leaves from where it is trans¬ 
located to the roots and other plant organs. Stewart 
e: ih. (19661 suggested that proline may be the 
major source of energy and nitrogen during 

immediate post-stress metabolism. From this it 
can be concluded that possibly proline which 
accumulates under osmotic stress condition is 
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T.\ble I 

A compciruPlve study of free amino-acids confem beiween wild salt-ioleran: rice and cidiivated rice 
Yurie ties (:/i niicrogram gram of dry matter) 


Oryza cJardara (wild ric^) Damodar Java 

Name of the .Amino-acids- 



Stem 

Leaf 

Stem 

Leaf 

Stem 

Leaf 

Alanine 

L"54-20 

52-1" 

9S3-00 

1.855-52 

1,426-55 

142-47 

3-Alanine 

156 60 

90-33 

255-30 

109-52 

713-24 


y-Amino butyric acid 

350 SO 

99-51 

105-00 

130 00 

271-32 


Aspartic acid 

“01-40 

105-“9 

367-62 

288-92 

545-43 

36-93 

Asperazine 

467-60 

4S-30 

192-33 

53-27 

265-73 


Glutamic acid 

32‘:-40 

115-45 

784-60 

775-63 

727•24 

50-62 

Histidine and arginine 

1,204-40 

40 09 

149-23 

60-00 

153-88 

.. 

Leucine 

134-40 

140-09 

190-70 

139-12 

167-83 

86-65 

Lysine 

140-20 

55-55 


35-72 



Methionine and valine 

327-40 

64-73 

1S4-62 

139-iO 

135-60 

67-83 

Phenylalanine 

32-60 

24-63 

72-30 

32-65 

173-42 


Proline 

1,590-60 

1.468-59 

384-62 

76 00 

307-65 


Serine and glycine 

1,263-00 

169-OS 

969 24 

501-98 

951-00 

83-28 

Threonine 

249-00 

62-SO 

184-66 

94-23 

116-00 


Total 

8,844-60 

2,537-31 

4,823-22 

4,291-66 

5,954-89 

467-78 
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supplying energy for growth and survival under 
saline condition and thereby inducing salinity 
resistant to crops. 

The auihor is ihankfu! to ^Ir. P. K. Basu Roy- 
cheudhury of Calcutta University, Department of 
Agriculture, for his help in this investigation. 
Central Soil Salinity A. R. Bal. 

Research Institute, 

Siib-S:aticn Cunning. P.O. Canning Town. 

24 Parganas, West Bengal. Az/gn.v; 16, 1974. 
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PRENATAL DETECTION OF FETAL 
Is 1956 Fuchs and Riis showed the possibility of 
featai sex determination from amnictic hiitd cells 
using Barr body techn'que. In 1971 Khudr and 
Benirschke used fluorescence studies to locate 
Y-chromosome (Y-body) in the nuclei of amniotic 
fluid cells in male cases. 



reasons. 

The %'Giume c: amniotic uui,i sumpie obtained 
varied from 5 mi to 12 mi depending on the month 
of pregnancy, and t.te techn'nue used for abortion. 

The sample wa^ centrimged a: liidO r.p.m. for 
10 minutes. Afte.' diicardinc the supernatant, the 
cell pellet was resLispe.nded and ih\ed in scetic acid 
alcohol ! 3 parts methanoi ~ 1 acetic acid j for 20 
minutes. The smears were prepared and some of 
the slides were stained in Giemsa stain for 
X-chromatin and the rest was stained in OofF 
quinacrine dihydrochloride ^Atebrin j for fmorescence 
microscopy to study Y-hody. 

Rtsiiiis and Ccrnnier.:s .—Results were confirmed 
by the gross eXw.rr.inatiG.n of fetuses, mainly of 
external genitalia. The resuits agreed in all the 
cases e.xcep: one. v. here the sanipie was no* sufficient 
for the satisfactory preparation. 

The amnictic fluid ceiis of male fetuses showed 
a single fluo.’-escen: bod> usual'y located peripherally 
sometimes accentricaiiy within the nucleus (Fig. 1). 
In case of a female, amniotic fluid cells showed 
typical Barr body i Fm. 2 s but no such fluorescent 





Figs. 1-2 



The amniotic fluid cells are of fetal origin and 
derived mainly from fetal skin and amnion. The 
present paper deals with the use of simple and rapid 
techniques (Barr body and fluorescence method) 
available for prenatal sex determination. 

Materia! and Methods .—The amniotic fluid 
samples were obtained from 15 patients undergoing 
therapeutic abortion by intrauterine prostaglandin 
or by saline injection between 10 to 18 weeks of 
gestation. One sample was obtained from a patient 
who had tw'o sons and 8 ether male members in 


body. One hundred cells were scanned from each 
preparation and in the nuclei of male fetuses a typi¬ 
cal fluorescent body was found in 207c to 307c of 
the cells and in the nuclei of female fetuses 20 fc to 
607c of typical Barr body was found. The varia¬ 
tion in number may be due to presence of different 
types of cells. In a case of leukodystrophy the 
amniotic fluid cells showed male fetus and the patient 
decided to continue pregnancy. She delivered 
male child which confirmed our prediction of the 


sex. 
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Thib preliminary study shows that the method used 
may be of great help in determining the sex of the 
fetus at the earlv^ stage of pregnancy, it is a test 
which can be performed in less than one hour. 

Human Cytogenetic Lab., Kir.\n Kucherja. 

Department of Anatomy, 

Aii-India Institute of Medical Sciences, 

New Delhi 110016. August 8, 1974. 
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REL.\TlON OF SPORULA.TION TO FLSARIC 
acid production in MUSKMELON 

WILT PATHOGEN 

Flsaric acid «FAl a wilt toxin, is produced by 
many fusaria both m vitro and vivo. From this 
laboratory Bhaskaran and Prasad* reported the in 
vitro production of ¥A by the muskmeion wilt 
pathogen iFiisariuni oxysporiim f. melonis (Leach 
and Currencei Snyd. and Hans.], interestingly the 
to.xin production was more in media which favoured 
good sporulation-. Studies on the relation between 
sporulaticn and fusaric acid production were made 
and the results are reported here. 

Hundred ml aliquot of sterilized Czapek's medium 
in 250 mi conical flasks were inoculated with 8 mm 
disc of the actively growing fungus and incubated 
at room temperature (2S±2=C). At the end of 
incubation period, the flasks were shaken in a 
rotary shaker for 30 min and the spore load was 
estimated by Haemoaglometer counts. The con¬ 
tent was passed through a double layered cheese 
cloth, washed with distilled water. The mycelial 
mat was separated from cheese cloth, blotted and 
weighed. The filtrate was centrifuged to separate 
spores from culture filtrate. The fusaric acid in 
culture filtrate, mycelium and spores was detected 
following the respective methods- The presence 
of FA was confirmed by paper chromatography. The 
influence of certain media, viz., Czapek’s, Coon’s. 
Horne and Mittar’s and Park’s suggested for Fusa- 
num''> was tried for assessing growth, sporulation 
and FA level. 

The effect of incubation periods on growth, 
sporulation and FA production is shown in Table 1 
and the effect of different media on growth and FA 
production is presented in Table II. Among the 
media tested, Czapek's medium favoured relatively 
higher sporulation and FA production. Growth 


Table I 

Effect of incubation period on gron'th, sporulation 
and fusaric acid iFAt'- production by Fusarium 
oxysporum /. melonis, when grown in 
Czapek's medium 


Incuba¬ 
tion 
period 
in days 

Mycelial 

dry 

w’eight 

mg; 

100 ml 

F.Ain 

myce¬ 

lium 

Number 

of 

spores' 

ml 

FA in 
spores 

FA in 
culture 
filtrate 

10 

175 

274-5 

15,000 

310-0 

610 0 

15 

227 

334-0 

38.000 

615-0 

928-3 

20 

232 

330-0 

53,000 

980 0 

1240*0 

25 

240 

332-0 

52,000 

950-0 

1220-0 

39 

245 

335-0 

49,000 

S90-5 

1195-0 


* FA in inhibition annules (mm-j. 


Table II 

Effect of different media on growth, sporulation and 
production by Fusarium oxysporum 
/. melonis 


Mycelial 
Media ,,e,2ht 
img/ 
100 ml) 

FA in 
myce¬ 
lium 

Number 

of 

spores/ 

ml 

Fa in 

SpOTvS 

FA in 
Ciilture 
filtrate 

Coon’s 

medium 

247 

285-0 

42,000 

6120 

1130-2 

Czapek’s 

medium 

238 

280 0 

51,000 

845 0 

1230-8 

Horne and 
Mittar's 
medium 

312 

315-0 

28,000 

394-5 

829-5 

Park’s 

medium 

215 

225-0 

32,000 

480-0 

890-5 


* FA in inhibition annules (mm-). 


studies in Czapek’s broth indicated maximum sporula¬ 
tion and FA production on 20th day and growth 
on 30th day. Thus a parallelism existed between 
sporulation and FA production by this pathogen. 
Sandhu‘* demonstrated that FA is a product of 
active metabolism, probably ultimately connected 
with tricarboxylic acid cycle. The accelerated meta¬ 
bolism during sporulation may be the cause of more 
FA production. The toxin level in mycelium and 
conidia showed a marked variation. FA in mycelium 
and conidia w^as first reported- in Fusarium 
oxysporum f. vasinfectum. Toxin in mycelium ^nd 
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ccn:d:a v.a- e.'.tiniLited for the hrst time in this 
parhocen. Toxin content of conidia \\as more than 
that of the ni\'celium produced per unit quant:!>' 
of medium. These results further substantiate that 
there is a definite positive correlation between 
sporulation and toxin production. 

The senior author is grateful to the Indian Council 
of Agricultural Research for the award of a Junior 
Research Fellowship during the period of which the 
work w'as carried out. The supply of FA by 
Prof. H. Kern of Zurich. Switzerland, is gratefully 
acknowledged. 

Microbiology Laboratory, K.. Ra.masamv.'' 

Faculty of Agriculture, N. N, Pr.asad. 

Annamaiai University. 

Annamalainagar-608101. Aut^iisi 21. 1974. 

Present address ; Department of Plant Patho¬ 
logy. Tamil Nadu Agricultural University, Coimba- 
tore-641003. 

I- Bhaskaran, R. and Prasad, N. N., Indian J. 

Expf. Biol.. 1971, 9, 516. 

2. Kesavan. R., M.Sc. (Ag.). Thesis. Annamaiai 

Unh'., 1973. p. 245. 

3. Mahadevan, A. and Chandramohan, D., Phy:o- 

path. Medif., 1967, 6, 86. 

4. Chandramohan. D. and Mahadevan. A.. 

Experientia, 1968. 24, 427. 

5. Booth, C.. Methods in Microbiology, Academic 

Press. New' York, 1971, 4, 49. 

6. Sandhu, R. S., Phytopath. Z.. 1959, 37, 273. 


A BIOLOGICAL APPROACH TO THE CONTROL 
OF MAIZE BORER CHILO ZOSELLVS 
(SWINHOE) 

Isolations made from the body surface of the 
borer. Chilo zone!Ins (Sw’inhoe), its frass deposits and 
rotted maize stalk in the vicinity of borer tunnels 
gave the following fungi : Cephalosporium acre- 
monium, Fusariitm moniliforme, Aspergillus sp., 
Cladosporium sp.. PeniciUiiim sp., Mucor sp.. Rhizo- 
pus sp., Trichoderma sp., Botrytis sp. and a Fiisariiim 
sp.. Among the bacterial forms were Pseudomonas 
sp.. and Bacillus sp, 

A species of Fu.sariiim which was identified as 
Fusariiim aleyrodis Petch was found to be patho¬ 
genic on this insect, others were not. 

For confirmation of the pathogenicity of F. 
aleyrodis. originally isolated from the insect body 
surface, field collected larvae ranging from 2nd to 
4th insiar were individually immersed in fungal 
.spore suspension. A control was maintained. The 
larvae were fed with finely chopped pieces of maize 
stem. Whitish fungal mat appeared gradually on the 
insect’s body. Single spore isolation from this hyphal 
mat yielded F. aleyrodis Petch. Repeated patho- 


infectior. icxT::; me 4 reLrmc "e 

observing -erarateT me e: farg^j -pare >pray 

and '.ts crLue toxiri on the insect lurv^ie. 

Spore spraying showed that b> the 'th day ihe 
insects were killed Table I:. Fungal mat appeared 
on the S-th day and on the 9th day the entire insect 
body was cohered with sporulating hyphae. 

T.able I 

Ejjeci oj j lineal spore spray on iarrae of Chilo 
zone! 1 us fJO larvat vrtre used in each replication) 


Number of lar\ae dead 
Days Replications 

12 3 4 


I 


3 

4 .. .. .. 1 


5 

5 


6 

6 

6 

S 

8 

9 

7 

7 

.All 

.All 

All 

.All 


8 Fungal mat seen on the insect 

9 Fungal max as well as spores found 

on all the insects. 


Crude toxin obtained from F. aleyrodis culture 
grown in Richard's liquid medium, when applied topi¬ 
cally on the larvae, killed them. The toxin-treated 
insects stopped taking food, showed tetanic reaction 
and subsequently died. The larvae staned dying 
right from the very beginning reaching the maximum 
on the 13th day »Table ID. Mortality rate progres- 
-sed with number of days of incubation. 

Chilo zoneUus has been found to be attacked and 
pathogenicaily colonized by another fungus Beauxe^ 
ria densa Link.-^ -”. Chilo partellus was effected by 
Aspergillus flax us and a Fusarlum sp.T The patho¬ 
genic attack of Chilo zoneUus by Fiisarium aleyrodis 
Petch. adds to the list of fungi parasitic on insects. 
Spraying of the insect with, spore suspension or 
treatment with crude toxin of this fungus could be 
of biological control value. 
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Table II 


Period 
of expo¬ 
sure to 
loxln 
(Da%s) 


Elite: cj Eii 
A'.eroj 


Chiio zonedi 


a! id toxin CO larvae* 


D 2 ys of incubation 


11 


]0 


14 


16 


19 

19 

i9 


20 

20 

2G 


The authors are grateful to Professor R. K.. Sharan. 
Professor Y. L. Nene and Profe^iOr J. P. Sinha, of 
Patna, Pantnagar and Ranchi Universities, respec¬ 
tively, for their critical evaluation and the facilities 
extended. 

Dept, of Plan: Path., S\TiSH Kumar Sinha. 

Ranchi Agriculturai College, 

Rajendra Agricultural Univ., 

Kanke Campus, Kanke, Ranchi, 
and 

Department of Botany. Mahundr^ Pr\s\d. 

Ranchi College, 

Uni vermin of Ranchi. 

Raiichi-S34008. Au.cus: 14. i9“4 
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NOTE ON THE OBSERVATION OF THE 
fungus GOSGROSELLA ^LTEEi?/(IINDN.? 
PEYRONEL AND DaLVESCO ENCOCONUT ROOT 

While examming the loogitudinal sections of 
coconut roots in connection with, the investigations 
on the root (wilt) disease, it was obserx’ed that the 


su'Cuiur tA'Ue cf the coconut root contained 
'po.-urgia-id-.e hedies -.rig. 1). Attempts were made 
*0 cui:::re the organism by dift'erent methods. Root 
■i'"...' c.;.r:t,h,ti.ng ::te sporangium as well as sporangia 
-ep„ra'ed ntiair.g the root tissue in Waring 

bie.tJcr ..nj 'Cr-eezing through cotton wool were 
nlated on potcto-de.xirose agar medium containing 
l.east e.v.rac: and thiamine. 0-17^ streptomycin 
was added to suppress the bacterial growth. 



Fig. I. Sporangium inside the cell. X 125. 


FluTv growth with aerial mycelium was observed 
and the hyphae 2*0 to 3*5 in w-idth, w'ere asep- 
tate. Sporangium was apical with a diameter of 
4 to 16 The fungus was identified as Gongronella 
hicler: (Lindn.) Peyronel and Dalvesco belonging 
to the family Mortierellaceae of the order Mucorales 
under Phycomycetes. This appears to be the first 
report in ccconii: from India and is an addition to 
the Ms: of fungi occurring in South India (Ranga- 
swam\ f a!.. 1970 i. Further study to find out 
the association cf the fungus, if any, with the root 
■wii:' disease complex is in progress. 

Thanks are due to the Director, Commonw'ealth 
Mycologicai Institute. Kew, England, for the identi- 
.hearten of the fungus and to Dr. K. Radha and 
Dr. P. Shanta. of the Central Plantation Crops 
Research Institute, Regional Station, Kayangiilam, 
for suggestions in this line cf work. 

CPCRU Regional Station, V, G. LilV. 

Kayangulam. Krishnapuram 690533, 

Kerala. July 10. 1974. 


1 . Rangaswamy. G.. Seshadri, V. S. and Lucy 
Channamma. K. A., Fungi of South India, 
Univ. Agri. Sci. Publ.. Bangalore, 1970. 
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STUDIES ON GROWTH INHIBITION OF 
FVSARIUM MOSILIFORME SHELDON BY 
SOME METALLIC CATIONS AND 
ANTON IN CULTURE 

Interest in the fungistatic activity of ions of heavy- 
metals have developed from the attempts to con¬ 
trol fungal pathogens’*. Such fungistatic action has 
been attributed to a disruption of cellular metabolism 


cates v,:*:- -ace for each ccncentrattcn. Contrcl 
sets Jtvithcat tae chemicalsj vere maintained under 
identical ccnjaicns. Myceiia! gro'vth at different 
concentrations vas measured at 3, 6 and 9 days of 
the growth- 

The differentia: grouch has been recorded in 

Table I. 


Table I 

Effect of SaCI\, CuSOj^ and Co fuycclia! grow h of Fusarium mcnilifonne 

Sheldon af'er 3, 6 and 9 days 


Growth in diameter of the mycelia (cm)’®' 

Concentrations of -------1-i--- 

the chemicals NaCN ZoSO^ CuSO^ C0(N0 t> 

(Molar) 3 da\ s 6 days 9 days 3 days 6 days 9 days 3 days 6 days 9 da> s 3 da> s 6 davs" 9 days 


Control 

2*6 

5-0 

8-6 

3-0 

5*7 

1 (M.) 

0 

0 

0 

0 

0 

0*5(M) 

0 

0 

0 

0 

0 

10-1 

0 

0 

0 

0 

0 


1*2 

2-4 

6-9 

T3 

2*1 

10-=' (M) 

T3 

2-5 

8-0 

2-4 

4*8 

lO-^M) 

1*4 

2-8 

7*7 

2-6 

5*2 

10-» (M) 

1-6 

2*8 

7-9 

2*7 

5*2 

10-6 (M) 

I'6 

3*5 

7*7 

2*8 

5*2 

o 

1 

1 

lo" 

30 

7*6 

2*9 

5*7 


* Average of three replicates. 

due mostly to non-specific inhibition of a wide range 
of enzymes and co-enzymes particularly those 
dependent on sulphydryl groups. The present 
investigation has been designed to study the meta¬ 
bolic inhibition by some metallic cations and the 
cyanide anion as indicated by growth inhibition of 
Fusarium moniliforme Sheldon in culture with a 
view^ to suggesting an effective fungicide for con¬ 
trolling the organism. 

The test-fungus, Fusarium moniliforme, was 
isolated from malformations of mango inflorescence 
collected from Burdwam West Bengal, 1972. 
Different concentrations of NaCN, ZnSO^. CuSO^ 
and Co(NO.. were mixed with Czapek’s synthetic 
agar media and adjusted to the optimum pH 6-4. 
The substances selected in the present investigation 
are known metabolic inhibitors for micro-organisms. 
The relative tolerance of the pathogen against the 
substance can be effectively employed in combating 
the disease through growth inhibition. The media 
were sterilized, plated and inoculated finally at the 
centre with mycelia from the test-fungus grown on 
Czapek’s synthetic agar medium. The samples were 


6-5 

2-6 

5-0 

8-0 

3*3 

6*0 

8*0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2-4 

0 

0 

0 

0 

0 

0 

7-2 

0 

0 

0 

2*1 

4*3 

6*9 

6-3 

2-8 

5-4 

8-3 

3-0 

5-7 

8-0 

6-7 

2-9 

5-3 

8*5 

3-i 

6-0 

7-9 

6-6 

2-9 

5-3 

8-4 

3*2 

6-1 

8-9 

7-0 

2-9 

5-7 

8*7 

3-2 

6-2 

8-7 

It is 

evident 

from the 

result that 

Zn, Cu, 

Co and 


cyanide ions have distinct inhibitory effect on growth 
of the test-fungus. Growth is completely inhibited 
in Cu, Co, Zn and cyanide at concentrations above 
10--^. I0 '\ lO'U 10“- molar respectively revealing 
thereby that Cu is the most toxic one among the 
three metallic cations followed by Co and Zn. This 
is in full conformity with the previous obser\’ations. 
Toxic actions of cations and the anion are con¬ 
sidered to act as inhibitors by inactivating the 
enzymes. .All the metallic cations have, however, 
been found to promote growth at very low concen¬ 
trations «iG") revealing thereby their importance 
as micronutrients. 

Najuayan* Chandra CHATxop.ADm'AY. 

Balen Nandi. 

Mycolog\ and Plant Pathology Lab., 

Department of Botany, Burdwan University. 
Burdwan, West Bengal, August 9, 1974. 


1. Byrde, R. J. W., In ! The Fungi. L An. 
Advanced Treatise, Ed. Ainsworth, G. O 
and Sussman, A. S., Academic Press, N.Y., 
1965. 
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A NEW GENE IN SOYBEAN [GLYCINE MAX (L.) 
MERR.] CONDITIONING HYPOCOTYL 
PIGMENTATION* 

Johnson and Bernard (1962) have listed all the 
genes identified in soybean [Glyc'uic max (L.) 
Merr.] controlling qualitative characters till that 
date. No gene is, however, listed there which 
controls hypoootyl pigmentation in soybean and 
neither it is reported yet. 


Current 
Science 

niented and non-pigmented parents were studied 
for pigmentation of hypocotyls in generation 
and the segregation pattern was recorded. Each 
of these five crosses, considered for the study, was 
treated as separate family and the for segrega¬ 
tion was calculated separately. The x-s for 
deviation and heterogeneity were computed. The 
results of this analysis and the respective charac¬ 
teristics are given in Table I. 
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Table I 



Hypocotyl 

Fo segregation for hypocotyl colouration 


P 

Crosses 

coloura¬ 
tion of Fj 

Pigmented 

Green 

(3:1) 

lies between 

1 

2 

3(«) 

3 W 

4 

5 

Lee X Masterpiece 

Pigmented 

Obs. 687 

241 

‘4654 

-50-30 



Exp. 696 

232 





Obs. 231 

82 



Lee X Bragg 

Pigmented 

Exp. 234-75 

78‘25 

-2396 

•70--50 



Obs. 334 

119 



Lee X Hill 

Pigmented 

Exp. 3.39-75 

113-25 

*3892 

•70-*50 



Obs. 192 

68 



^Lee X Hardee 

Pigmented 

Exp. 195 

65 

•1845 

-70-50 



Obs. 427 

149 



Amsoy x Telstar 

Pigmented 

Exp. 432 

144 

•2314 

‘70-50 




d,f. 

P 



Deviation *4810 

1 

•5-3 



Heterogeneity 1*0292 

4 

•95-90 



In the course of studying several crosses made 
with objectives other than genetical studies alone, 
some of the heterozygotes were found to segregate 
for the hypocotyl colouration. The pigmentation 
in soybean appears on germination and emergence 
of the hypocotyl above ground and persists till the 
plant ages. On the other hand, the non-pigmented 
types do not form any pigment at all on germina¬ 
tion and neither on aging. 

Of the seven parents involved in the various 
crosses two, viz., Lee and Amsoy produced pig¬ 
mented hypocotyls while five, viz., Masterpiece, 
Bragg, Hill, Hardee and Telstar produced green 
hypocotyls. Five sets of crosses involving pig- 


Considered individually, in each of the crosses 
a 3 pigmented : 1 green ratio fitted very well 

showing complete dominance of the pigmented 
character in Fj. The x- for deviation also indi¬ 
cated that this ratio fitted well when all the crosses 
were considered together. The result of X“ analysis 
for heterogeneity indicated clearly that all the 
crosses fitted well to 3 : 1 ratio. 

Thus the character pigmented and green hypo- 
coty] colouration appear to be governed by a single 
gene. A symbolisation of Hy^ is suggested for 
the gene conditioning pigmented character of the 
hypocotyl. Soybean being a difficult material for 
the purpose of crossing because of its having very 
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small sized ilowcrs, a breeder would like to be 
sure of the genuineness of the crosses he takes up. 
This character of hypocotyl pigmentation can be 
advantageously utilised as a marker gene. 

Department of Agriculture, K. Sengupta. 

West Bengal, 

Pulses and Oilseeds Research Station, 

Berhampore, West Bengal, August 7, 1974. 

'•* The work was carried out at LA.R.l. Vegetable 
Research Station, Katrain, Kulu Valley. 

1. Johnson, H. W. and Bernard, R. L., Adv. 
Agron., 1962, 14, 149. 

NOTE ON THE DEVELOPMENT OF 
VESICULAR-ARBUSCULAR MYCORRHIZA— 
ENDOGONE FASICULATA IN COCONUT ROOT 

Of the various mycorrhizas reported the most wide¬ 
spread is the so-called vesicular-arbuscular type 
(Nicolson, 1967). Gerdemann (1968) made a 
review on this and later more than hundred papers 
have been published on this aspect, reviewed by 
Mosse (1973). The long standing speculation about 
the identity of vesicular-arbuscular endophytes 
(Gerdemann, 1968) has largely been resolved in 
favour of one or another species of Endogone. 
Improvement in growth and also the uptake of 


increased phosphate was observed in many plants 
having micorrhizai association (Mosse, 1973). 
Occurrence of the vesicular-arbuscular mycorrhiza 
was noted in the roots of healthy and diseased 
coconut palm while studying the lower form of 
fungi associated with coconut root. 

Coconut root materials were collected from 
different places in Kerala. Longitudinal sections of 
these were stained by boiling for one minute in 
acid fuchsin-lacto-pbenol, deStained and mounted 
in clear lactc-phenol for microscopic examinations. 
The hyphae on the. root surface were broad with 
globules inside, measured 12 to 16 im in width 
whereas the hyphae in the inner cortical cells 
measured 2 to 8 xnji in width. The mycelium on 
the surface as well as inner cells appeared swollen 
at the apical portion to form vesicles ranging in 
size from 40 m/i to 100 m/x (Fig. 1). Dark thick- 
walled vesicles were alto seen on the surface of th.c 
root- This was identified as Endogone fasiculaia. 
This appears to be the first report on coconut. 

This fungus was also observed in the roots of 
Cassia torn. Mcloihria sp., Phyllanthus ncuri. Sold- 
nutn nigrum, Lcucas aspera, Mullugo sp., Physalis 
minima, etc., common weeds growing in coconut 
gardens. 

Grateful thanks are due to Dr. Harley, Professor, 
Forest Science, Oxford University and Dr. T. H. 



Figs. 1-5. Fig. 1. Vesicle in the tender root of coconut, x 125. Fig. 2, Vesicle in clusters in 
the tender root of coconut, X .125. Fig. 3. Single vesicle with aseptate mycelium, x 400. Fig. 4. 
Vesicles in mature root of coconut, X 125. Fig.'5. Thick-walled spores in mature root of coconut, 
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Nicolson, Professor, Department of Biological 
Science, the University of Dundee, for identification 
of the fungus. Thanks are also due to Dr. K. Radha 
and Dr. P. Shanta, of the CPCRI, Regional Station, 
Kayangulam, for the suggestions given in this study. 
CPCRI, Regional Station, V. G. Lily. 

Kayangulam, Krishnapuram 690533, 

Kerala, July 1, 1974. 


1. Gerdemann, J. W., Ann. Rev. PhylopathoL. 

1965, 6, 397. 

2. Harley, J. L., New Phytol, 1950, 49, 213. 

3. Mosse, B,, Ann. Rev. Phylopathol., 1973, 11, 

171. 

4. Nicolson, T. H., Sci. Progr. Oxf., 1967, 55, 

561. 


A NEW LEAF BLIGHT OF CLERODENDRON 
FRAGRANS, R. BR. 

A* SEVERE leaf blight disease of Clerodcndron fra- 
grans, R. Br., a roadside and a popular orna¬ 
mental plant, was observed during the summer 
gallon of 1973 and 1974 around Madanapalle, 
Chittpor District, Andhra Pradesh. The disease 
manifests itself in the form of irregular grey brown 
necrotic areas or patches measuring 4-14 mm long 
in. size. The disease is very characteristic in that 
the patches appear or begin mostly along the margins 
and tips of the leaves. These areas gradually extend 
downwards along the margin involving the major 
part of the leaf tissue, ultimately resulting in blight 
(Fig. 1). In cases of severe infection, the plants 



Fig. 1 

look withered and could be spotted from a distance. 
Individual spots appear very rarely in the middle 
of the leaves. Severe attack results in complete 
drying of the leaves and occasional defoliation. 
The young as well as mature leaves were seen to 
be equally attacked. 


[ Current 
Science 

The fungus was isolated by plating on PDA 
medium and all the single spore isolations made 
were found to be identical. The fungus was esta¬ 
blished in pure culture on PDA and its patho¬ 
genicity was proved by spraying spore suspensiom 
(prepared in sterile water from one week old cultpre) 
on the leaves of around one month old healthy 
plants. Slight injuries were made over some of 
the leaves with a sterile needle before inoculation, 
Control plants were sprayed with sterile water only, 
The inoculated plants were kept inside a humid 
chamber for 48 hours. Typical blight symptorns 
developed in 10-12 days in both the injured' 
and uninjured leaves but none in the control. Re¬ 
isolations yielded the original fungus. 

Aerial mycelium bluish green, cottony, abundant 
and appearing somewhat powdery with conidial 
formation and produced dark blue pigmentation on 
the medium. The hyphae septate, branched and 
measured 3-4*5in width. On the leaf, the 
pathogen produced conidiophores and oonidia. 
Conidiophores ' light to dark brown simple or 
branched having distinct geniculations. Conidia 
yellowish brown, obclavate, smooth walled 2-^7 
(3-8 celled), transverse and 1-2 longitudinal septet 
with or without beak. The length of the conidia 
varies (with beak) from 21 to 45 p> and width 3 to 
15 /«.. 

The causal organism has been identified ‘- and 
confirmed as Alternaria state of Pleo.spora infectoria 
Fuckel. (IMI 184579). 

Grateful thanks are due to Dr. Ellis of CMI 
Ferry Lane, Kew% England, for identification of the 
fungus and to Prof. V. S. R. Das for providing 
necessary' facilities. 

.lunior Research Fellow, M. N. Reddy. 

Department of Botany, 

S.V. University, Tirupati, 
and 

Professor and Head, A. S. Rvo. 

Deparim-^nt of Botany, 

Andhra University, Post-Graduate Centre, 

Guntur, Angus/ 3, 1974. 


CYTOLOarCAL STUOV OF A POLYPLOID O 
RVDISH OB pained AS A RESULT OF 
INBREEDING 

Almost all the inbred lines of radish (Rapfumiis 
saiivus L. var. radicoh Pers.) in the genetic collec¬ 
tion of Dr. S. I. Narbut of the Chair of Genetics 
and Plant Breeding, Leningrad State University. 
Leningrad (USSR), significantly dffer in many 
characters from their original populations and are 
generally characterized by reduced fertility^. One 
of the lines, namely, LB-274, which was isolated 
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from the Russian variety '‘Virovsky bellie’\ was 
found to be highly uniform and homozygous with 
no further segregation in the 8lh generation of 
inbreeding. In contrast to population, its plants had 
practically no anthocyanin pigments in the stem and 
leaves and the dowers were dark-violet in colour. 
In the year 1971, i.c., in the 15th generation of 
inbreeding, two of its plants appeared to differ from 
the rest In the size of the leaves, dowers and 
growth. They were not only completely self-sterile 
but also produced no seed at all even under pan- 
mixis. These plants were suspected to be autotetra- 
ploids. A cytological investigation was, therefore, 
undertaken to see whether these plants were poly¬ 
ploids or not. 

For cytological analysis flower buds from suspec¬ 
ted polyploid plants as well as the plants of the 
inbred line, LB-274, were fixed in the Caxnoy’s 
solution for six hours. The anthers were squashed 
in 1% acetocarmine and examined. 50 pollen 
mother cells were scored in each case. 

The plants of the inbred line, LB-274, showed 
normal meiotic division, forming 9 bivalents at 
Metaphase-I. The number of rod bivalents, however, 
varied from one to three per cell. But quite a 
different picture was found in the plants, suspected 
to be tetraploids. In them all the p.m.c. were 
polyploids with various types of configurations 
known for a typical autotetraploid. No diploid 
cell was observed. An analysis of 50 cells at mciosis 
gave the following results : 


Quadri- 

valents 

Trivalents 

Bivalents 

Uni¬ 

valents 

No. of 
cells 

3 

3 

5 

5 

15 

2 

5 

4 

5 

12 

1 

7 

4 

3 

9 

0 

6 

5 

8 

6 

5 

2 

2 

6 

5 

2 

4 

3 

10 

3 


Their complete sterility may be attributed to 
highly irregular meiosis and self-incompatibility. 

Presence of polyploid cells in the inbred lines of 
allogamous populations is not new. It has been 
reported in rye--*’. Rees-^ has noted 1% polyploid 
cells in an inbred line of rye. Such cells have also 
been observed in one of the inbred lines of radish, 
LS-337/25'“*. From these, errors at the pre-meiotic 
mitoses have been inferred in the homozygotes. It 
seems that in the present case pre-meiotic errors have 
led to the formation of unreduced diploid gametes 
which on fusion gave rise to polyploid plants. 


'fhe aiiUior wishes to record his sincere blanks 
to Dr. S. I. Narbul of the C'hair of (ienelics and 
Plant Breeding. Leningrad Stale University. Lenin¬ 
grad, for the material. 

Department of Botany, Narsinha Dayal. 

Patna University, 

Patna-5 (Bihar), 22, 1974, 
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2. Muntzing, A. and Prakken, R., Heredifas, 1941, 

32, 473. 

3. — and Akdik, S., I hid., 1948, 34, 485. 

4. Rees, H., Ihid.. 1955, 9, 93. 

5- Dayal, N., Plt.D. Thesis, Leningrad Stale Uni¬ 
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PEMPHIGUS BURSAR!US PRODUCING 

GALLS ON LOMBARDY POPLAR IN KASHMIR 

The Lombardy Poplar, Popiiliis nipra iiallca 
Mucnchh., is commonly grown in Kashmir on the 
roadsides and is a graceful avenue tree. The author 
collected a large number of pear-shaped or irregularly 
purse-shaped galls formed at various positions on 
'the leaf stalks (Fig, 1). The causative agent was 
subsequently identified as Peinphii^ns hursiirins (L.) 
(Homoptera : Aphididae). 7'hesc galls were parti¬ 
cularly more numerous on the lower leaves. On 
dissection each gall was found occupied by a. large 
sized fundatrix, a considerable number of alate 
females, numerous young opes belonging to various 
developmental stages, honcy-dew and cast skins 
entangled in a white powdery matter. 



Fig, 1. Galls of Peniphipifs hitvstirins (L.) on 
Lombardy Poplar. (X) Beak-like escape vent in 
the gall. 

'fhe gall formation gets initiated in eaiiy spring 
when a fundatrix hatching from an over-winicred 
egg pierces the petiole of an unfolding leaf to suck, 
the sap. The plant cells at this region multiply so 
as to give rise to a rather lopsided pursc-like struc¬ 
ture enclosing the fundatrix. The fundatrix 
reproduces asexually within the gall to give rise to 
a generation of alate viviparous females which 
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escape from the gall in late sunimor perlieularly 
dining August, when most of such galls arc found 
empty. l\)pulations of this aphid were detected on 
younger shoots of Lombardy Poplars in early 
autumn, and were found to consist of both males 
and females. It could not be ascertained in the 
preliminary observations whether these aphids had 
dispersed to the younger shoots after escaping from 
the mature galls, or had meanwhile migrated to the 
loots of various Composilae which serve as the 
s:condary hosts for this aphid elsewhcreL before 
retii.’ning to the I^ombardy Poplars in early autumn. 
'The autumn generation reproduces sexually and the 
eggs over-winter on the young twigs. This aphid 
appeared to be exclusively restricted to the Lom¬ 
bardy Poplars and was not recovered from any other 
Popiihis species in Kashmir. The average sized 
galls measured 1 •5-2-0 cm. This is the first 

re pom -of Pcinphp^ns bursarius (L.) from Kashmir. 
Ciovt. Agriculture College, M. Zaka-ur-Rab. 

Sopore (WadLira), .Kashmir, 

August 12, 1974. 


1. Stroyan. H. L. G., Proc. R. eiil. Soc. LotuL, 
(B), 1964, 33 (5-6), 92. 


STUDIES IN GERANIALES 
III. The Structure and the Development of the 
Fruit Wall in Averrhoa caramhola L. 

Avcrriiod caramhola, a member of the family Oxali- 
daceac, is a moderate sized tree, with minute rose- 
purple flowers, arranged in axillary cymes, often 
forming panicles. The fruit is a five or six angled 
berry with acute lobes and aril late seeds. Since 
these fruits are rich in acid juice, they are eaten 
raw, cooked or preserved, and are prescribed as 
antiscorbutics. The structure and the development 
of the fruit wall has not yet been worked out in 
this interseting genus. 

The fruits of different ages, collected in August 
1972 from plants growing locally, were prc.scrvcd in 
70% alcohol. The material was dehydrate by 
passing through tertiary butyl alcohol grades and 
embedded in paraffin wax. The study was based 
on transverse sections of the fruits of different ages, 
varying in length from 3 mm to 40 mm and 
stained in Safranin-Fast green. 

In a T.S., the pericarp of a young fruit (3 mm) 
is 14 or 15 cells thick, the cells being compact and 
parenchymatous. The cells of the outer epidermis 
are more or less rectangular and those of the inner 
epidermis are tangentially elongated. The layer, 
lying immediately next to the inner epidermis also 
has cells which are somewhat tangentially elongated. 
The cells are richly cytoplasmic and undergo both 
anticlinal and periclinal divisions. At this stage a 
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few tannin cells are found interspersed in the peri¬ 
carp (Fig. 1). 



Fk;s. 1-4. Averrhoa caramhola L. Some stages 
in the development of fruit wall as understood from 
transverse sections. Fig. 1. F^rom fruit about 3 mm 
in length, x 260. Fig. 2. From fruit 6—8 mm in 
length, X 60. Fig. 3. From fruit 12-15 mm in 
length. X 20. Fig. 4. From fruit about 40 mm in 
length, X 20. 

The cell divisions continue until the fruit attains 
a length of about 6-8 mm. At this stage the 
pericarp may be distinguished into three more or 
less distinct zones : (/) cxocarp or cpicarp con¬ 

sisting of a few layers of small, more or less cubical 
cells; {ii) mesocarp that constitutes the main bulk 
of the pericarp w'ilh several layers of irregular cells 
and ilii) cndocarp with elongated cells of 4 or 5 
layers including the inner epidermis. The develop¬ 
ment of tannin is maximum at this stage (Fig. 2). 

In a fruit measuring 12-15 mm in length cell 
division ceases to occur and the further growth is 
entirely by cell enlargement, especially in the meso¬ 
carp. Tannin also disappears by this time and the 
cells of the cndocarp become compressed by the 
enlarging cells of the mesocarp (Fig. 3). 

The subsequent increase in the size of the fruit 
is by cell enlargement in. the region of the meso¬ 
carp. In a fruit about 40 mm in length, the enlarge¬ 
ment of the cells is so vigorous that the cell walls 
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disintegrate. At this stage certain groups of small 
cells are also seen in the niesocarp in between the 
enlarged cells that are filled with juice. These 
groups of small cells arc formed due to the pressure 
of the surrounding enlarging cells (Fig. 4). 

The author takes this opportunity to record his 
sincere thanks to Professor V. Puri, Meerut Univer¬ 
sity, Meerut and to Dr. Virendra Singh, Meerut 
College, Meerut, for their valuable suggestions. 

School of Plant Morphology, Ashok Kumar. 
Meerut College, 

Meerut 250001, An^^iist 23, 1974. 


NEUTRON INDUCED VARIEGATED MUTATION 
IN TAPIOCA 

This is a report on a variegated mutant obtained in 
the neutron irradiated population of tapioca. 

Fresh cuttings of a promising tapioca (Manihol 
csculenla Crantz) var. H-97 (obtained from Dr. N. 
Hrishi, Director, Central Tuber Crops Research 
Institute, Trivandrum') were exposed to fast neutrons 
using Standard Neutron Irradiation F'acility (SNIP) 
in the APSARA Reactor of the Bhabha Atomic 
Research Centre. The dose rate was 71 rad/min 
and 12 cuttings were exposed per treatment. I'hc 
radiation dose ranged from 25 to 250 rad. The 
cuttings along with untreated control were planted 
in the field immediately after treatment. 


Fig. 1. Tapioca var. 77-97 and the variegated 
mutant. A and B—Plant and leaf of parent 77-97. 
C and D—Plant and leaf of the Variegated mutant. 


One of the two sprouts developing from one 
cutting in 125 rad treatment was a sectorial chimera 
with variegated leaves in early growlli pcrioLl in the 
MV, generation. After harvest, the stem which had 
variegated leaves was made into ten cuttings and 
planted. (n the MVo generation, two sprouts in 
the popii’ation had all their leaves variegated ; the 
lobes were light green with white border (Fig. I). 
Three other sprouts in early stages of growth vvere 
chimeric and had variegated leaves as in the MV, 
generation. One of these sprouts later tleveloped 
normal green leaves while in the other two, tfie 
leaves later developed were variegated. All the 
other sprouts in the popuhition were noianal green. 

There is a garden, variety of tapioca (M. escaknhi 
Crantz var. iv/nVgu/u Hort.) which is having varie¬ 
gated leaves with yellow middle region and green 
border. The varient obtained in the present study is 
conspicuously dilferent from, the existing variegated 
'type with respect to chlorophyll distribution and its 
nature. On account of low chlorophyll content, 
the growth was less vigorous in the variegated mutant. 
As the palisade colls did not possess chlorophyll and 
were mostly empty the leaves appeared light green 
especially on. the ventral side. 

Biology and AgriculUire Division, CJ. (J. Navar. 
Bhabha Atomic Research (\mlre, 

Tromhay. BDmhay-4()0 085, ////,i,v/a7 13, 1974. 


protein content in heaethy and 

YEELOW MOSAIC INFECTED SOYBEAN SEEDS 
IDuRiNCi a survey of important soybean growing ai'cas 
of Uttar Pradesh in 1971 and 1972 soybean was 
found infected with yellow mosaic everywhere, except 
in the hills. Its incidence varied from lO-dO^V' in 
dilTcrent areas. The samples from, these areas 
were collected and studied at University of (Jorakh- 
pLir. The etTcct of yellow mosaic disease on protein, 
content of seeds of some important soybean varieties 
was studied in the present paper. 

Four varieties of soybean, viz., Bragg, Clark-63, 
l.ee and Eocal-2 were selected. F'or each variety 
two lots each of 20 seedlings were taken. One lot 
was treated with white Hies {Hciuisia lahaci CJama- 
dius) already fed on the diseased leaves. 'I'hc otlier 
loi was left healthy. The plants were kepi in insect 
proof conditions. When they attainctl maturity the 
seeds were collected separately and subjecletl to 
protein esiimation which was done by the following 
method. 

One hundred mg of dried seeds were crushed with 
lOmi of trichloroacetic acid. This was then 
centrifuged at 1600 rpm. \'o the residue 1 ml of 
digest’on mixture (2*4 g cf selenium/litrc of cone. 
H.,SO.,) was added. It was mixed well and allowed 
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to stand for 30 minutes. Four drops of 50^;; sodium 
thiosulphate solution followed by 5 ml of another 
digestion mixture (32 g salicyclic acid/litre of cone. 
HoSO.,) were then added. After the digestion was 
complete, about 5 drops of 10% perchloric acid was 
added and the contents were heated slowly till 
the solution became clear. The solution was then 
made up to 100 ml. In. a colorimetric tube 1 ml of 
this solution, 8-5 ml of NessleFs reagent and 0-5 ml 
of gum-ghati solution were added. The contents 
were mixed thoroughly. The ammonia thus evolved 
was estimated in ‘AIMIL’ Biochem. Absorptiometer 
using filter No. 42. 

The value of organic nitrogen thus obtained was 
then multiplied by a factor 6-25 to obtain total 
protein content. 

The results given in Table I show that yellow 
mosaic increased the protein content in. the seeds 
in all the four varieties tested. Maximum increase 
was recorded in the variety Local-2 and it was least 
in Bragg. The increase was dependent upon the 
susceptibility of the varieties the most susceptible 
variety having the maximum protein. 


Table I 

Prolelti conlcut in. licalihy and yefhnv mosaic 
infecled seeds 


Varieties 

% protein in 
the healthy 
seed 

% protein in 
the diseased / 
seed 

o incerase 

Bragg 

40-6 

43-0 

2'2 

Clark-63 

42-5 

45-5 

3*0 

Lee 

4L2 

46*7 

5-6 

Local-2 

36‘3 

42-5 

6*9 


Increased protein content in virus afl'ected plant 
parts has been reported by some workers^'^' while 
some others have reported a reduction in protein 
content due lo virus disease^ ". 

In the present study protein content of the seeds 
is increased in all the varieties of soybean alTected 
by yellow mosaic. This increase appears to be clue 
to the increased amount of free amino acids and 
total nitrogen which have led tO' an increased rate 
of protein synthesis through condensation of amino 
acids. 

The authors are thankful to Dr. K. S. Bhargava 
for providing necessary laboratory and library faci¬ 
lities. They are also grateful tO' Dr. R. D. Joshi 
for his helpful suggestions. 

Botany Research Lab., B. D. Suteri. 

University of Gorakhpur, Xm. S. B. Srivastava. 
Gorakhpur (A.P.), dugusl 22, 1974. 
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A NEW LEAF SPOT DISEASE OF CENTELLA 
ASIATICA L. 

A SEVERE leaf spot disease of Ceutella asiatlca L. 
was observed during summer season around 
Madanapalle in Chittoor District. The disease 
manifests itself in the form of leaf spots which 
are elongated or circular, yellowish brown when 
young and becoming dark brown with age, with a 
greyish white centre bordered by deep brown margin. 
Jn cases where the infection starts from the apex 
of the leaf the patch may extend and cover about 
half of the lamina (Fig. 1)* 







Fig. 1 

The fungus was isolated in pure culture from the 
necrotic spots of the leaves and on inoculation to 
healthy leaves proved to be a virulent pathogen. 
The organism consistently produced the typical 
symptoms and its morphological and cultural 
characteristics were exactly similar to the previous 
isolate. 
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The fungus grew and sporiilated well on. PDA 
medium. Mycelium grey coloured with, green pig¬ 
ment deposited on the medium. The hyphac 
septate, branched and measured 3-6 in width. 
Only conidiophores and conidia were produced. 
Conidiophores dark brown, unbranched and erect. 
Conidia. clavate, slightly bent or curved, rarely 
triangular with llattened ends, 2-4 celled (1-3 
septate), light brown in. colour and measured 12 to 
21 X 2 tO' 9 jw.. One or two of the middle cells 
were disproportionately enlarged and more darkly 
coloured than the end cells. 

The causal agent has been identified and confirmed 
as the Curvuhiria state of Cochliobolus geniculatus 
Nelson (IMl 184580). 

Thanks are due to Dr. M. B. Ellis, Commonwealth 
Mycological Institute, Kew, England, for identifying 
the pathogen and to Prof. V. S. R. Das for providing 
facilities. 

Junior Research Fellow, 

Department of Botany, 

S.V. University, 

Tirupati, 

and 

Professor and Head, 

Department of Botany, 

Andhra University 

Post-Graduate Centre, 

Guntur, l^J, 1974. 


MEALY BUGS ON THE ROOTS OF 
PARTHENIUM WEED 

Partlieniiini hystcrophonis Linn., commonly called 
“congress grass” is at present an aggressive weed in 
many parts of India. It is not known to be 
affected by any pest or disease*. Recently, Anupam 
Varma cr a!.- have reported mycoplasmal etiology 
for this plant growing at Delhi and proposed its 
utility for the biological control. In some plants 


of the same species growing at fViysorc Cily, 
of mealy bugs was observed on Iheir roots. Young 
plants were especially prone to the allack and later 
they died. Such plants were seen wilted. The 
nymphs and adult females lodge on the root surface 
and feed on them ( Fig. I ). The bug is identified 



Fig. T- Roots of Parthcniuni infected with mealy 
bugs. 

as Fcrriski virtia/a Cockerell. Further search for 
other pests attacking the plant is essential for find¬ 
ing out their use in biological control of this 
pernicious weed. 

Wc thank Mrs. I.. Huddleston, British Museum 
(Natural History), London and Dr. G. P. C'hcnna- 
Basavanna, Professor of Entomology, UAS, 
Bangalore, for identification of the mealy bug. 

Dept, of PG Studies and M. B. vS. Char. 

Research in Botany, C'. R. Nagi:ndran. 

Manasa Gangotri, D. GANi;.sn, 

University of Mysore, 

Mysore 57()()()6, ////gz/.v/ 9, 1974. 
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M. N. Reddy. 


A. S. Rao. 
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SHORT SCIENTIFIC NOTES 


Discovery of Phosphorite in Jiie Palaeoceme Eocene 
Rocks of Northwestern Himalayas 
During'the course of investigations of the project 
“Prospecting of Phosphorite in Northwestern 
Himalayas”, the authors discovered a number of 
phosphate bearing horizons in the Palaeocenc- 
Eocene sediments exposed in the vicinity of Nahan 
(SirniLir District, Himachal Pradesh). Concentra¬ 
tion of phosphatic material is observed in olive 
green shales, brownish green siltstones and pale 
brown limestones. Dark grey coloured phosphatic 
nodules having diameter up to 10 cm occur in 
crushed carbonaceous matter. The phosphatic 
nodules assay as high as 26*16% P^O-. The 
phosphatic material occurs in the form of pellets 
ranging in size from minute microscopic to over 
10 mm, void filling, intimately intermixed with 
matrix and as nodules. The phosphate bearing 
beds extend in the strike direction for a consider¬ 
able length and warrant serious attention. 

The only known occurrence of phosphatic mate¬ 
rial in the Palaeoccne-Eoccne rocks of Himachal 
Pradesh is from Mahasu District (AggarwaP’-; 
Chaudhri’D. Detailed work is in progress. 

Centre of Advanced Study R. S. Cmaudhri. 

in Geology, G. D. Gupi'a. 

Punjab University, Chandigarh, 

Am^nsl 31, 1974. 


1. Aggarwai, L. N., Proceeding's 57lli ImL ScL 

Coiner., 1970, Pt. 3, 215. 

2. —, ProeeediiVJis 5Slli Ind. Sei. Congr., 1971, 

Pt. 3, 296. 

3. Chaudhri, R. S., Everyday Seieiice, 1972, 17, 19. 


Neanorh monfholom (Hook, f.) W. H. Lewis: A New 

Record for Andhra Pradesh 

Ncanoiis nioiUlioloiu (Hook, f.) W. H. Lewis, 
(Rtibiaceae) was first colledcd in September, 1968 
from Kamareddy, Andhra Pradesh. It was identi¬ 
fied by the Royal Botanic Gardens, Kew and deposi¬ 
ted there. Duplicates are deposited with (CAL.) 
and (BLATT.) under voucher No. Bahadur 105. 

The species hitherto known to occur, only in the 
South-West Indian hills is an addition to the flora 
of Andhra Pradesh. This collection from a place 
far from its original place of collection, /.c., Concan 
and Southwards (HK. f., FL Brit. India, 3 : 73, 
1880), Mysore and Canara to Malabar (Gamble, 
FI. Madras, 2 : 427, Rep. 1967), Concan, Poona, 
Belgaiini (Cooke, FL Bombay, 2 : 22, Rep. 1967), 


The present collection suggests the possibility of a 
very wide range of its distribution. Further, the 
species which is characteristic of higher elevations 
('2,600 m above sea level) is now being found at 
sea level. The following herbarium specimens have 
been examined which suggest wider distribution of 
this species in the plains of Maharashtra and the 
adjoining border districts of Andhra Pradesh where 
from Kamareddy is very close. 

EllichpLir, Central Provinces and Berar, 
15-12-1894, G. Watt, 15392 (CAL.), Bhaisa, 

Narsinpur District, Plateau of Deccan, 13-8-1903, 
Kalka Pershad, 15393 (CAL.) Khandwa, Nimai 
District, 23-9-1908, LH. Burkill, 31005 (CAL.), 
Nasik Road, Nazik District, 11-9-1910, D. Hooker, 
3446 (CAL.). 

The species ilowers and fruits from August to 
November. The mode of dispersal and distribution 
is not known but could be due to wind or water as 
the seeds are light. 

My grateful thanks to Sir George Taylor fot 
providing the identification and to Dr. D. B. Deh 
for the loan of A not is material and Prof. U. B, S. 
Swami for encouragement. 

Department of Botany, Bir Bahadur. 

Post-Graduate Centre, 

Osmaiiia University, 

Warangal 506001, A.P., September 30, 1974. 


Studies on the Association between Azofobacter 

Population and Asynibiotic Nitrogen Fixation in 

Calcareous Soils of Pusa, Bibar 

The present investigation was undertaken to stii(.l\ 
the association between azotobacter population and 
asymbiotic nitrogen fixation in calcarioiis soils. 

The population of azotobacter was estimated by 
plate dilution method in Jenson’s medium (Alien, 
1957). With a view to establishing the gain in the 
amount of nitrogen, one gram of the soil was 
incubated in 100 ml of Ashby’s mannite broth medium 
for 21 days and the amount of nitrogen fi.xcd 
asymbiotically by azotobacter was estimated In 
KjeldahPs method. A control with one gram of 
soil under similar condition was also run to calculale 
the gain in amount of nitrogen. The results have 
been shown in Table 1. 

The highest population of azotobacter was found 
in silty loam followed by sandy loam, silty cla\ 
loam and clay loam soils. The lowest count was 
noted in clayey soils. It will be further seen that 
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Table I 


Average 

azoto- 

Soil type bacter 

count 
( 10 -) 


L Silty loam 22-58 

2. Sandy loam 15-83 

3. Salty clay loam 14-80 

4. Clay loam 7-20 

5. Clay 5-66 


Amount of Gain in 


nitrogen in mgm 

nitrogen 
in mgm 
per grain 
soil 

Treat¬ 

ed 

Control 

8-02 

1-30 

6-72 

6-61 

M9 

4-42 

4-95 

1-52 

3-43 

4-05 

0-97 

307 

4-02 

1-24 

2-78 


the gain in amount of nitrogen varied directly with 
a/.otobacter population, the correlation coelTicieiit 
between counts of azotobacter in dillercnt soil types 
and amount of gain in nitrogen being positive and 
significant at less than 5ft. level ( r = 0-899). 
Agril. Research Institute, S. N. Rai. 

Kanke, Ranchi, M. Roy. 

Aui*nsl 19, 1974. S. N. Singh. 


1. Allen, O. M., Experiment in Bacleriolopy, 3rd 

Edition, Burges Publishing Co., Minneapolis, 

1957, p. 46. 

2. Anderson, G. R., “Ecology of azotobacter in 

soils of palouse region : occurrence,'’ Soil Sci., 

1958, 86, 57. 


Pythiuin Stalkrot—A Deadly Disease of Maize in 
India 

Pythium stalkrot of maize incited by Pythiiim 
aphanidenuatnni (Edson) Fitzp. (™P. hutleri Siihv.) 
was first reported in India by Srivastava and RaO' 
(1964) and after release of hybrids and composites, 
the disease appeared in epidemic proportions in 
certain parts of India, 

'fhe disease attacks the crop during July-August 
in Kharif season and its occurrence has been recorded 
from various locations in Delhi, Punjab, Haryana, 
Himachal Pradesh, Bihar, Uttar Pradesh and 
Andhra Pradesh. In 1969, the disease assumed 
epidemic proportions at Sundergarh (Himachal 
Pradesh) and the incidence was recorded upto 
40^;. which severely damaged the crop. 

The experiments conducted during 1967-71 at 
lARI, New Delhi, have revealed that the Pythium 
stalkrot of maize occurs when the vulnerable 
prctasseling stage of crop, coupled with high plant 
population per unit area in a poorly-drained field 
coincides, with high atmospheric temperature (30- 
35" O and high relative humidity (90-100%) as 
prevalent in the month of August. 


The following conti'ol measures arc suggested to 
combat this menace : 

(i) Comparatively tolerant hybrids and com¬ 
posites like Him-123, Hi-starch and Vijay 
should be selected for planting. 

(ii) Regulation of planting time either before 
first week of June or after second week 
of July. 

(iii) Plant population should not to exceed 
50,000 plants per hactare, 

(iv) Proper field drainage to be maintained lo> 
avoid waterlogging. 

(v) Previous crop residue or debris to be 
removed to avoid the chances of the 
buildup of the pathogen thereupon, 

(vi) Balanced fertilizer application at the rate 
of 120 kg nitrogen, 50 kg phosphorus and 
50 kg potassium. 

(vii) Soil drenching with ‘T2% solution of 
Captan at the rate of 1000 litres per acre 
at prellowering stage of crop, 

(viii) Excessive organic manuring not be resorted 
to. 

The authors are thankful to Dr. S. P. Raychau- 
dhary, Head of the Division of Mycology and Plant 
Pathology, Indian Agricultural Research Institute, 
New Delhi-12, for providing the facilities to carry 
out these investigations. 
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Pathology of Chlamydial Abortions in Ovine and 

Caprine 

A storm of late abortions in sheep and goats 
(77 sheep and 3 goats) alongwith premature birth 
of weak off-springs were proven to be due to 
chlamydial agent for the first lime in India. 

The majority of cases had necrosed placental 
cotyledon and acute exudative placentitis. Genera¬ 
lised congestion with enlargement of spleen and 
liver was present in some foetuses. Liver was 
most commonly involved having perivascular 
reticuloendothelial cell proliferations and degene¬ 
rative foci- Presence of elementary bodies in the 
smears of placentae, foetal organs, thoracic and 
abdominal fluid was demonstrated by Macchiavello 
and Gimenez stains. These observations are in 
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‘2c)njorniily wiih the previous workers* -. Gliosis 
brain of aborted foetuses was an additional feature 
necessitating further studies. 

!n parallel with histo-anatomical studies isolation 
of the chlamydial agents in the yolk sac of embryo- 
nating chicken eggs confirmed the disease as 
ohlamydiosis. 

C'omplement fixing antibodies in 21 days post- 
ahorlioa sheep sera were demonstrated with standard 
chlamydial group antigen and antigen prepared, 
presently. 

'The immunonuorescence studies with the group 
Npccilic conjugated globulin confirmed these orga¬ 
nisms in the sections of cotyledon and yolk sac 
membrane as Chlamydia. 

Authors thank Dr. ,1. Storz and Dr. L. Blanco 
lor supplying the antigen, and group specific 
et,)njugate. 'fhe facilities provided by Dr. C. M- 
Singh, Director of this Institute are also acknowledged. 
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i Iccarreiicc of Spontaneous Haploid in Ricinus 
communis L. var. Aruna 

Haploid has been reported in caster —Ricinus coni- 
oiNiiis L.— by Poole and Hadleyt from sclfed seed 
of P.I. 183468. There are reports of haploids in 
other crop plants reviewed by Kimbar and Riley- 
;ind Magoon and Khanna-k Since 1954 there has 
been no report about haploid in castor and the 
work developed from such a plant in developing 
homozygous diploid line. Present paper deals with 
the haploid obtained in Ricinus comm unis variety 
.A I'Lina. 

In Aruna at Regional Research Station, Raichur, 
India, an interesting plant was observed. This plant 
was dw-'arf with a few rough and narrow leaves and 


produced spike under field conditions which did 
not set any seed. The plant was dug out and potted 
in the bigger pot. Transplanting had enormous; 
effect on. the plant by way of producing plenty of 
foliage and production of spikes in addition to the 
primary ones. Cytology of the plant revealed in 
root tip preparations following oxyquinoline 
technique that it possessed ten somatic chromosomes 
as compared to the twenty that are seen 
in the normal plants. Flower buds were used for 
meiotic study which also showed ten univalents. 
Spikes produced from, the haploid plant possessed 
shrivelled seeds. In. order to develop homozygous 
diploid from the haploid, the secondary branches 
have been treated with various concentrations of 
aqueous colchicine (O-l to 0-5%) to develop inbred 
lines for use in commercial hybrid seed production. 
However the attempt was not successful in obtain- 
ing homozygous diploids. Studies in castor show 
that the utilisation of heterosis seems to have' 
limited scope in. hybrids of the varieties HC 6, 
Gujarath Monospike, Cimmarron Inbred, Aruna, 
Rosy and TMV 1^. However the development of 
homozygous diploid lines as is envisaged might help 
in developing commercial hybrids. The said haploid 
is surviving showing perennial habit. Attempt of 
diploidizing has been continued. 
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MSSION I RACK AC^ES OF SOME MUSCOVll'ES OF BFrlAR MICA BEL'I' 

H. S. VIRK AND S, L. KOUl. 

Dcpantncm of /Vnw/r.v, l^a/ijahi University, Patiala 147002, India 
Abstract 

Ihc fossil lission track technique* has been used in datine; Precambrian muscovite samples 
of Bihar Mica Belt (Kodarma, District Hazaribag). The averaae aae obtained for this belt is 
S65 ± 72 million years which a.urees with the age determined by radiometric methods. 


IN TROD U CHON 

fossil lission track technique was Introduced 
by Price and Walker (1963) for dating of 
rocks and mineral samples of geological origin. 
It utilises the fact that uranium is present in almost 
all the minerals and it undergoes spontaneous 
fission at a rate much slower than its usual dis¬ 
integration through a-decay. The fission fragments 
w'hich are produced travel inside the mineral leaving 
their tracks as radiation damaged regions. These 
tracks are of thickness 100 A and can be directly 
observed under an electron microsoopek However, 
they can be observed under an optical microscope- 
by etching the tracks vN'ith suitable chemical 
reagents. 

Theory .—'flic formula used for calculating the 
age of the samples of Precambrian origin has been 
derived by Price and Walker* It has been 
applied with success by Mehta and NagpauP*. 

The density of fossil fission tracks due to 
spontaneous fission of present on any cleaved 

surface is given by 

"mk'VR,, 1) 

Ps ' 9 \ ' V' / 

where is the number of atoms/c.c. of 

the mineral, and are constants for spontaneous 
fission and a-dccay respectively, R,, is the combined 
range of fission fragments in mineral and T is the 
lime since the sample started registering the tracks 
after it was crystallised. 

'The concenlratioh of in the sample is deter¬ 

mined by measuring the concentration of U--*-'*, 
which is done by irradiating the sample with a 
known dose of thermal neutrons in a nuclear 
reactor and measuring the density p. of induced 
fission tracks on a 'newly cleaved surface. 

Pt = (2) 

where is niinibcr of U--'-" aloms/c.c. of 

mineral* cr is cross section for thermal neutron 
capture and 0 is the integrated (nvt) thermal 
neutron dose. 

Eliminating from (1) ttnd (2), 



where I is isotopic abundance of The yylues 

of various constants of eqn. (3) are,: 

A, - 7*03 . 10 yr ^ 

C7 - 582'.*; iO 
I -7*26>. 10‘^ 

A,, -1*52 : 10 '"yr 

Substituting ;hese values, the eqn. (3) reduces to 
age formula 

T - 6-57 ; 10*’ log^ ^1 +9-25 x 

-t -*y ' 

Expcrinientac Details .—The muscovite samples 
selected for this study have been collected from 
the mica mines of Kodarma, District Hazaribag 
(Bihar). ' The tight books of muscovite were, 
chosen, washed and cleaved along the horizontal 
plane, to expose fresh surfaces for etching of radia¬ 
tion damage. The samples were cut to the dimen¬ 
sions 2 cm, X I • 5 cm, x 200 f^m. 

The samples are etched by immersing them for 
1 hour in 48% PIF at room temperature. The 
radiation damaged portions ai'e attacked by chemi¬ 
cal action and after washing and drying of samples 
the fo.ssil fission tracks can be observed under the 
optical microscope using a magnification of 300- 
600 X. The tracks appear as dark black rods and 
can be easily counted to find the surface density 
Care should be taken to count the tracks only on 
the cleaved surface without going inside the sample. 

To determine the induced fission track density p., 
the samples arc prepared from the original tight 
books of muscovite, wTished with de-ionised water 
and alcohol respectively and packed, in lexan bags to 
fit a cylinder of diameter 1 *6 enn and; of length 
3*5 cm. 'These samples are sent to the Isotope 
Division, B.A.R.C., T.rqmbay,. for irradiation .with 
an integral neutron pose of 10^^ which is determined 
by enclosing a calibrated glass dosimeter alongwith 
the samples. 

The induced fission of U-*^*' takes place and the 
fission fragment tracks are deposited inside _the 
.samples as well as the glass dosimeter. The 
samples are etched as previously and the surface 
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density p- of induced fission tracks is determined. 
The glass piece is fractured to expose the fresh 
surface and etched in 20% HF for 30 seconds at 
room temperature. The surface density p of etch 
pits is measured and the integral neutron flux <t> is 
calculated by using the calibration relation^, 

. ^=2-26x101^ (5) 

Results .—From the measured values of p^, and 
the fission track ages of muscovite samples have 
been calculated from relation (4). The results 
are summarized in Table I. It is evident that the 

Table I 

Fission track ages of Bihar Mica Belt {Kodarma 
Muscovites) 

Total neutron dose (nvt) = 4-3 x 10^^ 
Radiometric age^'^o (m.Y) = 840*-! 100 


T 


Sample 

No. 

Ps 

(cm” 4 

Pi 

(cm--) 

Fission track age 
(m.Y) 

1 

20 

5415 

'JOl ±212 

2 

19 

5531 

.S44±I94 

3 

20 

5708 

856 ±196 

4 

23 

5354 

I0’.l±206 

5 

19 

5336 

863±199 

6 

19 

5460 

850±]95 

7 

16 

5796 

679 ±176 

8 

19 

5681 

821 ±188 

9 

20 

5045 

957 ±220 

10 

20 

5768 

844±194 
Mea.’ 865 ± 72 
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ages lie between 700-1100 m.y. The average age 
comes out to be 865 ±: 72 million year which agrees 
with other age determinations made by radiometric 

methods^'^o. 
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thermal DECOMPOSITION KINETICS 

Part VI*. Ad Absolute-Rate-Theory-Based Equation for ths Evaluation of Kinetic Parameters from 

Nonisot henna 1 Thermogravimetry 

C. G. R. NAIR AND P. M. MADHUSUDANAN 
Department of Chemistry, University of Kerala, Trivandrum 695001 


Absiract 

A new equation, taking into account the temperature-dependence of the pre-exponential 
factor based on the absolute rate theory of reacdons, is proposed for the evaluation of kinetic 
parameters of solid* 5 tate reactions from nonisotheirmal thermogravimetric data. 


fllHE rate equation widely used by different 
workers in n6nisothermal thermogravimetry 
(TG) can be put in the form® 

dajdJ - (AM) (I - exp (~ E/RT) (1) 


where ct — fraction decomposed at temperature T, 
rr heating rate, A = pre-exponential term, R = gas 


For Parts I to V, see references 1 tp 5. 


constant and E =: energy of activation. In integrat¬ 
ing eq. (1) it has always been assumed that A is 
temperature-independenU-^F Ingraham and Marier 
point out that this assumption is not rigorouslv 
valid^-. A critical review of this aspect has recently 
been made by Gyulai and Greenhowi'k In this 
communication, we wish to present the derivation 
of a more accurate equation taking into account 
the temperature-dependence of A. 
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Derivation 

According to the theory of absolute reaction rates, 
the temperature-dependence of A is given by the 
relation, 

Ar- (A:T//Ocxp(z^S/R) (2) 

where k — Boltzmann constant, h — Planck constant, 
AS=: entropy of activation. Combining 
and (2), we get, . 

dafdJ^ [(/://z<^)exp(AS/R)l 

X j^Texp^ j (1 a)» (3) 

Hq. (3) will be most useful in its jntegrated form. 
The integration may be done as follows : 
Substituting 

y= (W)exp('^^) 

and 


V = E/RT 

in eq. (3), rearranging it and putting in the integral 
fomi (limits for « and T being 0 to a and 0 to T 
respectively), we get 


a oo 

J da-Kl - a)>‘ ~ (YE-/R^) J 'clx (4) 

0 ;'r 

The R.H.S. of cq.(4) is a special case of the most 
general form of the incomplete gamma function 
Hq. (4) on integration gives 


1 -(1 - 
1 — n 


YE^ 
R“ ' 


:(>X) 


(5) 


Here the series term in R.H.S. has been terminated 
with the second term. Putting thv T.H.S, as p (a) 
and re-introducing the values of .v and Y eq. (5) 


RT ’ / 

A" (a) - (W)exp( AS/R)* J. ^1 

(r?) 


3RT> 
E > 


X exp 

'Faking logarithms, 


■'«[,“(' T )1 


AS 


H 


2-303R 2-303RT 


(6) 


(7) 


Graphical Evaluation of E and /\S from Eq. (7) 
Two approaches are possible here : 
ia) As in the Coats-Redfern equat’on, where 2RT/E 
is assumed to be negligible"^ compared to unity, one 
may assume that the same holds good for the 
term 3RT/E. Then, eq. (7) reduces to : 

log j - log 4 2-303R ’ 2'^303Rf 

( 8 ) 

A plot of L.H.S. versu.^ 1/T would now be linear, 
with slope equal to ■~E/2*303 R. 'Fhe value of AS 
jn:iy be got from the intercept. 


{h) The R.H.S. of eq. (7) may be rearranged 
in the form 


+ 2 - T) 

“ 2-303Rt] 

where the terms involving variable T have been 
segregated into* the expression within the square 
bracket. This expression can be put in the form 
(here A'r=E/RT): 

.v)-2:41 

'Fhis may be linearised by using the method of 
least squares, giving various values for r ranging^^ 
from 20 to 100. This gives 

log (l - = - 0 0629 - 0-4337;c (11) 


Resubstituting for x, we may now rewrite eq. (7) as 


log 




=• log 


AS 

hcl>E ^ 2“'- 303R 


0 0629 


0-4337E 

RT 

( 12 ) 


A plot of L.H.S. versus 1/T would now be linear, 
from whose slope and intercept, E and AS respec¬ 
tively may be evaluated. A further mathematical 
simplilicat on may, if desired, be effected by taking, 
over the T'^ term also to the R.H.S. of eq. (7) and 
linearising, to give 


log S' (a) log + 2 .'^ 3 ^ 3 • 7958 

_ 0-4582E 
RT 


(13) 


Comparison with the Coats-Redfern Equation 
(t is interesting to compare eq. (7) with the 
equation developed earlier by Coats and Redfern^, 
who did not -take into account the temperature- 
dependence of A. The Coats-Redfern equation can 
be put in the following form : 


or 




2RTs\-| 

E 

\ T'- 1 

E IJ 

2-303RT 

(14) 



' - ’Yil 



2-303R 

E 

" 2-303RT 

(15) 


It may be seen that equations (15) and (7) ^re 
generally of the same form. But, eq. (7) has ' 
following advantages ever eq. (15). 

1. Eq- (7) has a more rigorous treatment arid 
takes account of the temperature-dependence of A. 
At the same time, it involves just the same type 
of computational work as eq. (15), 
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2. £q. (7) avoids the arbitrariness with which 

eq. (.15) introduces the temperature term in the 
expression for 

A-— 

'• h 

the T in this expression has been variously and 
arbitrarily chosen as T^. (the DTG peak tempera¬ 
ture)- or T (the average temperature) 

The improvement effected by the present equation 
may be illustrated by considering a theoretical TG 
curve. Such a procedure has been suggested by 
Sestak in a different context'". A theoretical TG 
curve with an assumed value of E = 120 kJ mole-^ 
was used for this purpose. Here, the Ccats-Redfern 
equation gives a value E = 123-3 kJ mole ' whereas 
the present equation gives a value E=: 119-8 k.l 
mole~E The improvement is obvious. 
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TWO UNUSUAL FLAVONES (ARTEMETIN AND T-DESMETHYL ARTKMETIN) FROM IHE 

LEAVES OF VfTEX TRJTOUA 

A. G. RAMACHANDRAN NAIR, P. RAMESH and S. SANKARA SUBRAMANIAN 
Department of Chemistry, Jawaharhd Institute of Post-Graduate Medical Education and Research, 

Pondicherry 605006 

Abstract 

Adsorption chromatography on silica gel of ihc chloroform extract of dry leaves of 
Irifolia (Verbenaceae) has yielded two raethyiated flavones of rare occurrence. Based on 
chemical as well as UV, IR,. PMR and Muss spectral d-ata, the major compound has been 
characterised as 5, 7-dihydroxy-3, 3', 4', 6-terra merhoxy flavone (3, 3', T. 6-tetra methyl 
quercetagetin) and the minor as artemetin (5-hydHJxy-3, 3', 4\ 6, 7-penta methoxy flavones 
by direct comparison with authentic sample. The earlier observation regarding the variation 
of flavonoid pattern with reference to plant geography in V/tex is further supported by our 
results. 

detailed chemical examination of the flavonoids of 
the leaves of Vite.v trifolia Linn, earlier recordetl 
to contain casticin-' and vitexin^, and our results arc 
recorded here. 

I The dry leaves of V. trifolia .sncvc first extracted 
with hot CHCl;^ and then with MeOH. The con¬ 
centrated CHCl.j extract was chromatographed on 
a column of silica gel using petroleum ether, 
benzene and CHCl.^ as eluting Solvents. No crystal¬ 
line flavonoid was obtained from petrol eluates.. 
The residue from the benzene fraction on recry¬ 
stallisation from f^e.^CO-MeOH yielded a small 


rilHE distribution of flavonoids in the genus Viiex'^ 
under the family Verbenaceae and the Natural 
Order Tubiflorae is interesting especially with 
reference to the glycoflavcnes (atypical in this 
family) and the unusual flavones like casticin (3, 4', 
6,'7-tetra methyl quercetagetin). and certain varia¬ 
tions in the flavonoid patterns relating to plant 
geography have been observed. Some significance 
is also attached to these flavonoids in the classifica¬ 
tion of plants of this family. 

In continuation of our work on the flavone 
glucuronides of the Verbenaceae-, we have made a 
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aiHoiiiit of light yellow needles of a flavone, m.p. 
162-63-, 254, 274 sh, 346 nai. (McOH). Il 

was purple under U.V, and U.V./NH;.. Il gave an 
olive giecn colour with Fe** and yielded quercola- 
getin on demethylation with Ac..O and HI. Il had 
: 0-36 (15^7 HOAc). 0-78 (30% HOAc), 0-85 
(50% HOAc), 0-95 (BAW), 0-92 (phenol), 0*96 
(Forestal) and 0-96 (/~BAW). Il was idenlilied as 
5-hydroxy-3. 3', 4', 6 , 7-penta mclhoxy llavonc (arte- 
nietiii"> <‘') and the identity furlher confirmed by direct 
comparison including co-PC with an authentic 
sample. A minute quantity of a flavone present in 
the mother liquor was lluorescent light blue under 
U.V, and U.V./NH.. and did not give any colour 
with '. It was identified as 5 -methyl artemetin 
{quercelagctin hc.xa methyl ether) by direct com¬ 
parison with a synthetic sample prepared by com¬ 
plete methylation of quei-cetagelin. 

The residue from the CHC'l.. fraction was thrice 
recry.stiillised from Me^CO-MeOFI, when a pale 
yellow llavone, m.p. 168-69- was obtained. It gave 
yellow colour with NH.. and greenish blue with 
Fc’^'x It was deep purple under U.V, and U.V./NH., 
and had : 256, 271 sh. 340 (MeOH ) ; 256*' 

271, 344 (NaOAc) ; 266, 282 sh, 297 sh, 368 (AlCl.^) 
and 257, 272, 342 (NaOAc/H..BO.j) almost the same 
as artemetin. '1 he PMR spectrum (COCI.^) showed, 
signals (« values, ppm) at 3-98, 3-95, 3-90 and! 
3*88 (each singlet of 3 piolons due to ~OC.7/.{). 
6*5 (singlet, 8 -H,), 6*63 (doublet, .1 9 cps, 

5'-H) 7-66 (multiplel, 2'-H and 6 '-H) and a low 
field proton at 12*3 (5-0//) and the IR (K.Br) 
exhibited absorption bands (cnr>) at 3640 (-OH), 
1670 (conjugated C 1610, 1590, 1560 and 

1520 (benzene derivative), 'rhe mass spectrum of 
the compound sht)wed the parent ion at m/e 374 
( MC'njHis 100 '/') and fragmentation ions at 
373 (M'-H, 24%) 359 (M-CH.j, 33%) 346 
(M '-C'O, 2^7 ), 344 (M1-2611.^, 5% ) 331 

(M ' -CH.jCO, 10^7 ) 187 (M- , 20%) and 173 

(M-2cS- 35^7) and 182, 167, 161. 151, 139, 137 

and 123 (due to ions of ROA fragmentation and 
further cleavage). 'Idie PMR and mass spectral data 
along with tli^e R, (0*20. 0-56, 0-79, 0-92, 0-92, 
0-93 and 0*94 resp. in the above solvents) clearly 
indicated the compound to be a dihydroxy-letra 
methoxy llavonc. On acetylation with Ac.^O and 
pyridine, il yielded a crystalline dlacelate, m.p. 
174—whose mass spectrum showed the parent 
ion at m/e 458 (MC C..,1T>..(),„. 11-5%.) and 

fragmentation ions at 457 (M'-H, 14%'.), 443 

(M->-~CH.i) 428 (M --.-2CH;.), 415 (M --CH.^CO, 

100%) 400 [M^-(CH.^CO-hCH.A, 23%.], 385 

[M' -(2CH.^-fCH.^CO):i 372 (M ■- 2 CH. 5 CX), 35%. 
and 342 [M‘■-(2CH.j+7CH.jCO) 1 contirming 
the dihdroxy tetra methoxy llavonc structure, 


On domelliyuilion with HI auii /le./}. li gicve 
3, 3', 4', 5, 6, 7 licxahydroxy llavone {qi.ierceia- 
getin). From these data, the llavonc was identi¬ 
fied as a tetra methyl ether of qumcetagetin. The 
almcsi identical UV spectra of the compound and 
a.lcmetin.. and the mass fragmentation pattern estab¬ 
lished the structure as 5, 7-dihydroxy-3, 3', 4', 6-telra 
methoxy llavone. (4'he 7-OH of a 6-methoxylated 
llavonc has been recorded" -'^ to behave in such a 
manner as to miss its detection by U.V. analysis). 
'Fhc identity was finally confirmed by a partial syn¬ 
thesis of artemetin from our sample by selective 
methylation using Me.,SO., and anhydrous K^CO.> 
for 6 hr. (Selective methylation using Me^SO^ and 
KHCO.j for 12 hr was not successful, which may 
again be attributed to the peculiar nature of 7-OH 
in 6-methoxylated fiavones). 

The pigment from McOH concentrate was 
idem lied us luleolin by R^., preparation of 

i'.s tclraaccialc and direct comparison with an 
aulhentic sample. No llavone glycoside could be 
.’clLClcd. 

Our isolation of artemetin and 5,7-dihydroxy- 
3, 3', 4', 6-ietrametho.xy llavone (7-desmethyl arte¬ 
metin ) in the place of casticin and vitexin reported 
earlier in U. irifolia confirms the observation of 
Harboine’ of (he variation of ilavonoid pattern in 
relation to plant geography in this genus. Arte¬ 
metin has been earlier i.solated from the leaves^^ 
and .seeds'<> of V. nripfiiclo. Ours is the second 
report of the isolation of the unLisual flavone, 7- 
desmcthyl artemetin, the first being from BciJeti 
op posAi folia ' ’ (Compositae). 

vVe arc giaLfii] (o Sha N. P. Bila.krishrtan, 
Regional Ikdanist, Botanical Survey of India, fjoft 
Blair for ihe supply of authentic plant material. 
Our thanks are due to Prof. T. .1. Mabry, University 
of 'Texas, Austin, U.S.A. and Piof. T. R. Govinda- 
chari, ('IBA Research ('entre, Bombay, for spectral 
data. Dr. M. S. Ghadha, Bhabha Atomic Research 
CUn're, Trr/mhay, for an authentic sample of arte¬ 
metin and the Ihincipal, .IIPMI/R, for encourage¬ 
ment. 
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AEROPALYNOLOGICAL STUDIES OF BANGALORE CITY 
Part I, Pollen Morphology of Parthenwm hysterophcrus Linn. 

SHRIPAD N, AG ASHE and PRATHIBHA VINAY 
Department of Botany, Central College, Bangalore University, Bangalore 560001 


B angalore city, known for its salubrious 
climate almost throughout the year, is often 
refen-sed 'as the air-conditioned City of India. 
However, the almosphere of the Chy is full of 
pollen pollutants. This fact has great bearing 
on the different types of pollen allergies, much 
prevalent in this City, 

A comprehensive research scheme has been under¬ 
taken by the authors to tackle the pollen allergy 
problem from palynological point of view. As a 
prerequisite to this research project, construction of 
pollen flora based on the collection of pollen from 
plants growing in the City has been undertaken. 

Of late several reports have been published on 
allergic manifestations of the recently introduced 
notorius weed, commonly referred to as Congress^ 
Weed or White Top, and botanical ly known as 
PariJieniuni hysterophonis Linn. It has been further 
reported that the food grains imported into India 
from U.S.A. and Canada were contaminated with 
the seeds of this weed^’S Several methods of eradica¬ 
tion. of this fast spreading weed, have been suggested 
recently by Vartak^ and Jayachandra'h 
PartJienliim hysterophonis L'nn., a member of the 
family Compositae, is known to produce pollen 
abundantly. The toxic effects of the pollen grains 
of this weed with reference to allergies have been 
reported by WodehouseiL Shivpuri et alS^a 
flowers of this weed known to be amphiphilous. 
The prevalence of these pollen grains in the atmos¬ 
phere has been reported by the Aeropalynological 
work carried on by Shivpuri et al.'^ at Delhi and the 
same has been confirmed by us at Bangalore. 

The pollen grains of P. hysterophonis were studied 
by using the standard palynological techniques of 
Erdtman2’3 and were found to be very interesting 
morphologically. Literature indicated that detailed.' 
pollen morphology of this weed has not been worked 
out. Hence the diagnosis of the pollen grains of 
fhis weed has been presented here. 


Pollen diagnosis of P. hysterophonis Linn. 

(Figs. 1-4) 

Pollen grains 3-colporate (peritreinj), oblatcsphe- 
roidal (16 x 17 a). Apocolp'iim diameter about 
3*5 A. Colpi (10 X 2 a) icniiimarginate, w'ith 
tapering ends, membrane smooth. 

Ora circular (diameter about 2 a). Exine 
(spinules included) about 4-4 a thick. Sexine about 
3 A thick, pertectate suprategillatc, provided with 
pointed spinules. Tegilium undulating, differentiated 
into supra and infrategillar layers, each less than 
0-5 A high, supporting the tegilium of each layer. 
Spinules about 2 a high with pointed solid apices, 
base about 2-2 a wide made up of slender rod like 
elements. Nexine as it seems, consists of a homo¬ 
geneous layer, inner margin smooth. There appears 
to be a thin distinct region about less than 0-5 a 
wide between the baculate layer and the nexine. 

Discussion and Summary .—The family Compositae 
is referred to as a Eurypalynous family because of 
the great variety of pollen types found in its 
members. As far as pollen morphology of P. hystero¬ 
phonis is concerned, except Wodehousc’s^'* casual 
reference, no detailed description is available in the 
literature surveyed so far. Taking into considera¬ 
tion the pollen characters, Wodehoiise^‘*-’ ’ supports 
the view expressed by Bentham and Hooker (1873) 
who state that phylogenetically Anibrosieae (ragweed 
tribe) shows a close relationship with the tribe 
Helianthae through Melamopodinae, a sub tribe of 
Helianthae including Parthenlum and Parthenice. 

Considering -the views expressed by Wodehousc 
and our observations cf the pollen moiphology of 
P. hysterophorus in which the grains are typically 
3-colporate, oblatespheroidal, spinulosc, a charac¬ 
teristic feature cf the majority of the members of 
Helianthae (Sunflower tribe) and the Anibrosieae, 
it can be concluded that the tribes Helianthae and 
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INFRARED AND ULTRAVIOLET SPECTRA OF 
DI-SUBSTITUTED TOLUENES (5, 2-, 6, 3- AND 
2, 4- CHLORO-FLUOROTOLUENES) 

Although the infrared and ultraviolet absorption 
spectra of toluenes, mono substituted toluenes^ and 
di-SLibstitued toluenes-"^* were investigated, fluori- 
nated di-substituted toluenes still require a syste¬ 
matic study. With this in view the study of the 
spectra of the above-mentioned molecules has been 
carried out. The present communication reports 
the results of preliminary investigations of infrared 
spectra of 5, 2- and 2, 4-Chloro-fluorotoluenes and 
ultra-violet spectra of 5, 2- and 6, 3-Chloro-fluoro- 
toluenes (hereafter referred to as 5, 2~CFT, 2, 4- 
CFT and 5, 3-CFT). 

The infrared spectra were obtained on a Perkin 
Elmer 521 grating spectrophotometer. The ultra¬ 
violet absorption spectra were photographed with 
cell lengths of 50 and 70 cm on a Hilger medium 
quartz spectrograph. The temperature of the 
absorbing vapour was varied from 5° to 60° C. The 
time of exposure varied from 10 to 90 minutes. 
The chemicals were obtained from M/s. Fluka, 
AG, Switzerland. 

All the three molecules belong to the point 
group. The 39 fundamental vibrations of each 
molecule will divide into 27 a' and 12 a" vibrations. 
The transitions involved in the spectrum of each 
molecule would then be A' — A', which is allowed 
and corresponds to of benzene. Con¬ 

sequently the most intense band would be the 
(0, 0) band. 

The most intense band at 36136 cm'' (2766*5 A) 
in 5, 2-CFT and at 36326 cm"' (2752*0 A) in 6, 3- 
CFT lying in the longer wavelength region of the 
spectra and which arc observed even at lower 
temperatures, have been taken as the (0,0) bands 
-of the respective systems. In the absence of the 
Raman data and lack of details of the infrared 
band contours, the present assignments arc tentative. 
However, a comparison with the data of related 
molecules shows that the assignments are in all 
probability correct. In order to support the vibra¬ 
tional assignments of 2, 5-CFT and 4,2~CFT the 
corresponding frequencies of 2, 5-Di-chlorotolucne, 
as reported by Mehrotra-' are mentioned in Table 1. 

The ultra-violet spectra of 5, 2-CFT and 6, 3- 
CFT have been analysed in terms of the following 
ground and excited states fundamental frequencies. 


Table I 

Infrared frequencies and their assignments 


2, 5-CFT 4, 2-CFT 2, 5-Di- 

Fre- Frequencies chloro- Assignments 

quencies cm“^ toluene 

cm“^ 


365 

w 

335 

m 

404 

8 

(c—C—CJ 

410 

w 

410 

m 

438 

7T 

(c—c—c) 

435 

445 

s 

m 

440 

457 

m 

s 


TT 

iSzcLc, 

545 

m 





(C-CH,) 

551 

w 

565 

s 

544 


(C—C—C) 

665 

w 

665 

w 

700 

7 

(C—CL) 

700 

w 

685 

s 


TT 

(C-C-C) 

755 

s 

740 

s 


y 

(C-C) 

810 

vs 

800 

s 

780 

TT 

(C—H) 

870 

s 

850 

s 

884 

TT 

fC—H) 

885 

s 

900 

s 

948 

TC 

(C-H) 

995 

w 

995 

m 

1000 

5 

(C—C—C) 

1035 

w 

1035 

s 

1014 


(C—H,) 







Rockir g 

1085 

s 



1064 

/3 

(C—H) 

1175 

vs 

1175 

s 

1140 


(C-H) 

1230 

vs 

1230 

s 

1268 

y 

(C—CHn) 

1235 

vs 

1230 

s 


/5 

(C-H) 

1245 

m 

1260 

s 


y 

(C-F) 

1255 

m 

1280 

m 

1280 

y 

(C—C) 

1375 

w 

1375 

m 

1396 

8 

rC— H3)Sym 

1395 

s 

1390 

w 


7 

(C—C) 

1440 

w 

1430 

w 


5 

(C—Ha) Asyni 

1485 

ws 

1485 

vs 

1480 

y 

fC—C) 

1570 

w 

1575 

s 

1564 

y 

(C-C) 

1595 

w 

1595 

s 

1592 

7 

(C-C) 

28501 
2920 ) 

w 

w 

2860 ) 
2920 j 

w 

w 

2856 

y 

(C-- Ha) Sym 

2960) 

w 

2950 [ 

w 

2956) 



2970 I 

w 

2970) 

w 

2988 )■ 

y 

(C -Ha)Asym 

3030] 
3080 J 

w 

w 

30301 
3080 1 

w 

3072 

y 

(C-H) 


Notations ; y—Stretching, 6—In plane ring deforma¬ 
tion. Out of plane bending, (i- ■■ Plane 

bending, w=Weak, m - Medium, 
s —Strong, vs Very strong. 

5,2~CFT Ground state fundamentals—111, 2()K 
and 235 cm"' ; Excited state fundamentals—60K, 668. 
724, 805, 986, 1070, 1109 and 1316 enr '; 6,3-. 
CFT Ground stale fundamentals—206 and 264 cm'^ ; 
Excited state fundamentals—398, 494., 585, 689. 

1025, 1060 and 1257 cnr^. 

The work on the infrared spectra of 6, 3-CFT 
is in progress. The study of Raman spectra of 
these molecules is also planned. 

The authors are thankful to Dr. P. R. Singh, 
I.I.T., Kanpur, for his help in recording the l.R. 
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Rb-Sr RADIOMETRIC STUDIES FOR THE 
DALHOUSIE AND ROHTANG AREAS, 
HIMACHAL PRADESH 

Only .scanty work has been done so far, in the 
field of isotopic and geochronologicai studies for 
the Himalayas, by use of Rb-Sr technique. As 
an example, whole-rock Rb-Sr data arc available’ 
for only live .samples from the vast Himalayan- 
terrain in comparison to thousands of samples from 
the Alps. This note describes a part of 'the recon¬ 
naissance type of Rb-Sr whole-rock dating which 
has been undertaken at C'handigarh for the granitic 
and gnei.ssic rocks of N-W Himalayas. 

The geochemical procedures which are being u.scd 
are similar to tho.se de.scribed by Jagerk The 
equipment includes a Nier-type of ma.ss spectrometer 
with 9()-degrec 25-cm-radius magnetic analyser, 
equipped with a thermal ioni.sation .source, which 
was fabricated and provided to us at Chandigarh 
by the Bhabha Atomic Research C'entre, Bombay. 

and Sr'^<’- spikes, obtained from the Oak Ridge 
Laboratory of U.S. Atomic Pnergy Comnii.ssion, 
have been employed. 

This note de.scribe.s (he analy.se.s of two whole- 
rock samples iind one biotite sample. Results are 
given in Table F. 


Sample PHS/22 is well enriciicd in rauiogcnic 
strontium. The isochron-age is, therefore, estimated 
to be only slightly lower than the apparent age. 
The granitic sample PHS/17 from the same out¬ 
crop, but from a different location, gave an apparent 
age- of 456 ± 50 million years. From the analyses 
of these two samples, one can tentatively conclude 
that the Dalhousie granitic outcrop consists of rocks 
of at least two ages of emplacement, viz., about 
350 It 50 m.y. and about 450 ± 50 m.y. One can 
further conclude that the minimum age of sedimen¬ 
tation of the surrounding rocks into which the 
Dalhousie granite appears to be intruding is' about 
450 it 50 m.y. 

Results for the biotite clearly show the re-setting 
of the clock during Himalayan metamorphism, which 
indicates that the temperature rose to more than 
300° C during 'this period. The true age of meta¬ 
morphism, however, is expected to be quite a bit 
lower than the apparent age of the biotite, since the 
initial value of after rehomogenisation of 

strontium during the tertiary period is expected to 
be much larger than the value of 0-709, that was 
a.ssumed for calculating apparent ages. It will be 
useful to determine the true age of biotites in this 
region by use of whole-rock-biotite isochrons, as 
hiis been done for the Mandi granite’. 

The sample MR/7 was collected on the south-side, 
but almost near the lop of Rohtang pass. Since it 
is not well enriched in radiogenic strontium, its 
isochron, age might turn out to be considerably 
smaller than the apparent age. The possibility that 
its true age is same as that of the Mandi granite 
cannot be ruled out. 

As pointed out earlier-, the K-Ar mineral ages 
for this polymetamorphic region can provide a 
mi.sleading picture, unless interpreted very carfully 
and cautiously. A compari.son between Rb-Sr data 
and K-Ar -data for this region is not considered 
fruitful at present, since the published data is rather 
sparse and inadequate for this co'mparison. 


Table I 


Sample 

No. 

Rock-type 

Location 

(Longitude/Latitude) 

Rb«7 
in ppm 

Common Sr 
in ppm 

Sr«7Sr®« 

Apparent 

age 

PHS/22 

Pegmatite 

(76" O'; 32" 32') 
near Dalhousie town) 

145 5 

16 0 

119 L0 03 

350 ± 50 m.y. 

MR/7 

Gnei.ss 

(77‘' 10': 32" 17') 
near Rohtang pass 

61-8 

62-0 

0-80±002 

612±100 m.y. 

D/3 

Biotite, .sepa¬ 
rated fromi 
a granite 

(76“ 01'; 32“ 33') 
near Kala Topc 

850 

14-6 

l-24±0-03 

61 ± 10 m.y. 


Constants u^qd; Decay constant™ 1-47 X10"^^ 591, Sr^^/Sr®® 8*375 an^ 

■ (Sr’VSr®«)^-q-709. 
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showed that s-olutions of CliL^ in CCl^ are most 
susceptible to photolysis and those in benzene least 
susceptible, (the other usual extractants falling 
between these two limits), these two solvents were 
chosen for a detailed study. 

Studies in Diffused Day-light 

Known volumes of these solutions were taken 
in clear-glass stoppered bottles and were exposed 
(to dilfused day-light for different periods. Measured 
aliquots were removed at definite time intervals 
and their absorbance was determined at 435 nm. 
(CuLo has a characteristic absorption peak at 
435 nm due to a ligand-to-metal charge transfer 
band.) It was found that CCl.^ solutions deterio¬ 
rated fast, whereas benzene solutions appeared to 
be much stabler. For instance, after a 4 hour 
exposure to diffused day-light, the absorbance of 
a typical solution fell from an initial value of 
0-490 to 0-340 in CCI 4 medium, while in a benzene 
medium, it dropped from 0-490 only to 0-475. 

Studies Using a Mercury Arc Lamp 

A low pressure mercury arc lamp (Hanovia, 4 
Watts, 220 volts) and a water-cooled quailz photo¬ 
chemical cell with an inner thimble (capacity 1 
litre) were used. Standard CuLo solutions were 
irradiated at two temperatures, 30® ± 0-1 and 
36® ±0-1. The results indicated that temperature 
variations, as above, have practically no effect on 
the decomposition rate. The results of a typical 
study at 30® are given in Table I, 

Table I 

Photochemical decomposition of CuL.^ using 
4 Watts UV lamp 


Time 

hours 

Absorbance in 
CCI 4 

Absorbance in 
benzene 

0 

2-060 

2-120 

0-5 

1-960 

2-090 

1-0 

1-855 

2-070 

1-5 

1-700 

2-040 

2 

1-501 

2-010 

3 

1-344 

2-000 

4 

1-074 

1-990 

5 

1-038 

1-970 

6 

0-859 

1-960 

8 

0-830 

1-910 

12 

0-650 

1-840 

16 

0-286 

1-820 

20 

0-120 

1-770 

24 

0-096 

1-665 

0 

Q 

11 

u> 

•57x10-5 sec-^ 

=0-081; /j=--5 


hours. Benzene: 2-99x10 ® sec —0-0073; 

/i.=64-4 hours. 
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The progress of the substrate disappearance was 
followed by withdrawing small measured aliquots 
(2 ml) at definite time intrervals, diluting to 10 ml 
and determining the absorbance values (A) at 
435 nm. Since the volume of the aliquot removed 
(2 ml) is very small in comparison with the volume 
of the system ( 1000 ml), the volume effect is 
ignored in the present study. A plot of log 
(A,/A^) against time (r) was found to be a 
straight line both in CCl^^ and in benzene, where 
A^^ and A^ denote absorbance at / 0 and t — t. 

This implies conformity with the first order 
kinetics. The rate constant for substrate disappear¬ 
ance (k) was found to be 3-57 X 10'^ sec~i in 
CCI.^ and 2-99 x 10'^ sec'i in benzene. The 
values for the time of half change are : 5-4 hr 

in CCl.j and / i =64*4 hr in benzene. An increase 
of temperature from 30° to 36° did not signifi¬ 
cantly affect the value of k. A preliminary deter¬ 
mination of the average quantum efficiency of the 
decomposition gave values of <^ = 0-081 in CC^ 
and 0 = 0-0073 in benzene. 

It was observed that a solid residue was thrown 
down in the CCl^ medium during the course of 
the decomposition. This is analysed for C 11 -+, Cl" 
and elemental sulphur. The decomposition reaction 
thus appears to be complicated, as is the case with 
several photolytic reactions of co-ordination com- 
plexes-t. 

From these studies, it is clear that benzene is 
a better solvent than CCl^^ for the spectrophoto- 
metric determination of copper. 

We are grateful to Council of Scientific and 
Industrial Research for the award of a Junior 
Fellowship to one of us (K. K. M. Y.). 

Dept, of Chemistry, K. K. Mohammed Yusuff. 
Kerala University, P. M. Madhusudanan. 

Trivandrum 695001, C. G. Ramachandran Nair. 

September 21, 1974. 
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MESOMORPHIC PROPERTIES OF SOME 
BIPHENYL BENZOATES 

Several biphenyl esters exhibit mesomorphic pro¬ 
perties^*-. As a part of our programme of study 
of the structure and properties of liquid crystals, 
^ 7 e have synthesized a homologous series of ten 
i»ipheuyl-4-p-/z-aIkoxybenzoates starting from p-n- 
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alkoxybenzoic acids through their acid chlorides. 
The transition temperatures and elemental analyses 
are given in Tables I and H respectively. 

Table I 

Transition temperatures of biphenyl 4-p-n-n//co.vy 
benzoates 


Compound R'* 
number 


Transition 

temperatures 

"C 

A T "C 
nematic 
range 

1 

CH. 

157 

-157-5 (145) 


2 

C.Hs 

161 

-162 (157-5) 


3 

C,H, 

146 

-147 (136) 


4 

CiH„ 

158 

-159 (142*5) 


5 

QHit 

144 

-145 (M3-5j 


6 

QH.. 

132-5 -135-5 

3 

7 


128 

-130 

2 

8 

Cal-I|7 

120 

-131 

S 

11 

9 

CioH'ii 

111 

-126-5 (106) 

S 

15-5 

10 

CjoHua 

110-2-113-2- 124-5 

11-3 


«A11 alkyl(R) groups arc normal. Tomperatures in 
parentheses indicate monotropic transitions. S indi¬ 
cates the occurrence of a smectic phase. 


Table II 


Com¬ 

pound 

number 

Molecular 

formula 

Calculated 

Found % 

C 

H 

C 

H 

] 

C.oHi,-,0, 

78*94 

5*262 

78*78 

5*50 

2 

QiH.hOj 

79*25 

5*661 

79*52 

5-763 

3 


79*52 

6*024 

79*50 

6-280 

4 

QsHmO.-, 

79*77 

6*357 

79-64 

6-45 

5 


80*00 

6*766 

80-00 

6-94 

6 


80*21 

6*952 

80-J9 

7*18 

7 

Co8H..80a 

80*42 

7*218 

80-55 

7*57 

8 


80*60 

7*463 

80-22 

7*63 

0 


81*08 

8108 

81-14 

7*98 

10 

C3iH:,hO, 

SI 21 

8*296 

81-32 

8*28 

The iirst 

Jive members of ; 

the ser 

ies exhibit a 


monotropic nematic mesophase. The hexyl, hcptyl, 
and octyl derivatives are enantiolropic nematic. 
The smectic mesophase appears at the dccyl deri¬ 
vative as a monotropic phase, d'he plot of the 
transition temperatures versns the number of carbon 
atoms in the alkyl chain is given in Fig. 1, and 
shows the usual odd-even etrect. The thermal 
stability of the nematic phase decreases witli 
increasing carbon chain length. It is interesting to 
note that there is alternation in the crystal to iso¬ 
tropic transitiojn tempcilatures of the first five 
members of the series. This alternation is attri¬ 
buted to a similarity in crystal structure, as evidenced 
from the X-ray study'* of the higher homologues 
of p-/i^alkoxybenzoic acids. These esters are thermally 
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less stable than the oon-espimding SchilFs bases 
reported by Gray et al:K 



No or CARBON ATOMS IN R 


The transition temperatures were determined in 
open capillary tubes using a polarizing microscope 
(Franz Kustner Nacht KG, Dresden, Model HMK 
70/3171) in conjunction with a heated stage. 
Infrared spectra were recorded (nujol mull) on a 
Pcrkin-Elmcr spcctriophotomcter, Model 700 andi 
NMR spectra were recorded on a Varian T-60' 
spectrometer, in CDCl.^ using lelramethylsilane as 
internal standard. The p-//-alkoxybcnzoic acids 
were prepared according to the method of Laucr 
et air*. A typical procedure for the preparation 
of the ester is given below. 

Bipbenyl-4-\-)-n-biitoxy benzoate. —p-zz-Butoxybenzoic 
acid (3*88 g) was rellu.xed for 3 hours with 
Ihionyl chloride (12 ml) using a drop of pyridine. 
Excess of thionyl chloride was removed under 
reduced pressure. 4-Hydroxy biphenyl (3*4g) in. 
dry pyridine (60 ml ) was added in one lot 
to the crude acid chloride, the mixture 
stirred for 3 hours at room temperature and left 
overnight. The leaclion mixture was poured onto 
a stirred mixture of concentrated hydrochloric acid 
and crushed ice, when the ester precipitated out. 
(t was filtered, washed with sodium hydroxide 

solution, water and dried. Yield, 6*55 g. 

The crude ester was chromatographed on 
neutral alumina (NCI, Poona, Brockmann acti¬ 
vity 1) and was eluted with benzene. Removal of 
the solvent from the cluale afforded a white 
material, which was crystallized from benzene- 
light petroleum, ni.p. 158-159° C. 

''n.a-v 

760cm-i, 5, DO (S, 3 H, -CH.^); 1*2 2*0 (m, 4H); 
4*18 (7, 2H, -OCHo); 7*0* (cl, J=8 Hz, 2H); 
7*2, 7*6 (m, 9H); 8*2 (d, 1=8 Hz, 2H). 






Eitii'/V 


r Curreni 
L Science 


U::cyj y. 


h'j S. fhiindra-^ckhar 

Dr. \'. for heiftiil o^Jiov'on''. 

a:v Ii; :hc Departnrent of OrjrinD 

ir.Jia:; uf Sc'.cncc, Ban^a.urc, 

V'.,r.w’a riiM Oi th:s worK oon^ 

ic D:r '!. R. (..jo% ;r.cav.''har:. D:reJtor. CIBA 
rar^'h C'ar/.rv. Bonirip.. for eiementa! '-J'. 

nan Ir.-'.-iiita. B. K. S.'.!rv>Hi\ \ 

aalor-j 5'So? :jh. O, S- R, Sl: iH‘i 


Parmancni aJcrc 


Dcrar:n:;;n: of Orcuiva 


::str\. Indi.iir ln<':iiiw of Sa-en. 


1. Grav, 

G, VH.. jcr.c^. B. ur. 

d .Murvon. B- J 

Tab; 

Cfu 

■?n. Si.-f., i95". p. 393. 


2. Deuar 

. M. j. S. and Schroe< 

ler- J. P- i. O-y. 


6''ia 

/.G-., 1965. 30, 2296. 



3. Bryan. 

R. F.. i. Ciu-m. Soc. 

. i96M. p. 251". 

SI. 

4. Gra>. 

G. W.. Harilev. J. B.. 

Ibbobor.. A. and 

No. 


■hake paaiir ana oait far 5 nvnaiCN for the oxida* 
'ur. of the exee‘‘> SrX'l.^ h;. HeCl^, :o go to com- 
.'et.on. Remove the >:or.per unJ immediately add 
ho:;: B-5g ^cdh:m hiearbonate followed at 
r.ee h> 2^ mf of an approximatelv^ N 10 ferric 
oirhaie ‘^olation. No a-'r mould enter the llask till 
ficr tire aoJ'ncn of the ferric sulphate ^solution. 
h:ai*.'e and add 3 nil of phL-sphoric acid and 3 to 4 
rop^ of i--3 ' ' r.:rii;m diphenviamine sulphonaie 
rJieator volution, dilute to 150 ml and titrate 
Cairo! 'standard pola-.>:urn dichromate solution 
N 2o or N Each m! of N.'IO potassium 

ichromaie i^ equivalent to 0*006354 g of copper. 

Sente of the :pical results obtained are given in 
able L 

Table I 

Sh Copper taken Copper found 

so. '.in grams5 dn grams.) error 


ionev B.. /rid,, 1955. p. 4359. 

Lauer, W. .M.. Sander.. P. Leekier. R. M- 
and Urenade. H. t.. 7. .-^u. Chtm. S^a'. 
1939. 61, .3050. 


NfclVV \ OLUMETHIC METHOD FOR THE 
DETERMINATION OF COPPER 

W'f. have developed a s-niple and quick method or 
determining copper uhich is ba^ed on the redi:ct:on 
of cupric ^aks with stannous chloride, removal of 
the excess of the slannous chloride bv reaction w-.th 
mercuric chloride and then oxidising the cuprous 
salt back to cupric salt with ferric sulphate uh-ich 
results in the prodijciicn of an equivalent quanrtv 
of ferrous sulphate uhich is then titrated aga:nst 
a standard solution of potassium dichromate. The 
method is thus very similar to the ueii-knoun 
stannous chloride reduction method of the deiermt- 
nation of iron, the major difference be:ng that an 
inert atmosphere has to be maintamed dur:ng the 
time of the removal of the e.\ce.ss stannous. chlor:de 
with mercuric chloride and til! the addition of the 
ferric sulphate, to prevent the oxidation of the 
cuprous salt b\' air uhich is ver> much taster than 
the oxidation of ferrous salts. 

\’ery good results have been obtained b> ioilA>u- 
ing the procedure described below. 

To 10 mi of a solution containing betueen 
0*0100 to O-ltHJOg of copper taken in 250 m: 
conical fiask add 10 ml concentrated hydrochloric 
acid, mix well and then add stannous chloride 
solution \ 15 gram SnCI^,. 2 H^.O dissolved :n 100 ml 
6 N HCl I drop by drop rill the solution becomes 
colourless and 2 or 3 drops in excess. Add 1 to 
l*5g sodium bicarbonate followed immediately 
b\ 5 mi of a sauirated solution of mercuric 
chloride. Close the flask with an air-tight slopper 
as scon as the evolut'on of carbon drox'de stops. 


0 0944 
0-0629 
0-0472 
0-0315 
0-C252 
00IS9 
0-015" 


0-C937 

0-0623 

0-04"0 

0-0318 

0-0246 

0-0IS3 

0-0152 


The acciiracv of the method depends on the 
ehiciencx uiih uhich air is e.xciuded from the llask 
during the crucial stages as indicated above, 

Onl> the substances uhich interfere in the deter- 
m'nation of iron b\ the stannous chloride reduction 
method (Ais. Pt. W MO, W, Sb. As) interfere in 
ihN method cf copper determination, besides iron, 
if interfering substances are present a preliminary 
eparation of copper from them will have to be 
made in accordance with the classical procedures. 
Chemical Laboratory. C. R. Visvvan.vdham.'-' 

Geol. Survey of ind-ia. \ Rukmini.-" • 
Hvderabad 500004. C. Narasimha Mlrths'. 

Sept tinner 6. 1974. 

Present address : Mineral Exploration Corpora¬ 
tion Ltd.. Chemical Laboratorv. New Secretariat 
Building. Nagpur. 

Present addres.s : Chemistry Department. 

Andhra University. Waltair. 

EFFECT OF PROTONATION ON THE 
RESTRICTED ROTATION .ABOUT THE 
EXOCA'CLIC C-N BOND OF NUCLEIC 
ACID BASES 

The stereochem'.-jtry and electronic structure of 

nucleic acid bases have been subjected to intense 
investigations in the literature - The exocyclic C-N 
bond in these nucleic acid bases possess considerable 
double bond character-k Xfolecular orbital calcula¬ 
tion^ have been successfullv employed to estimate 
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::.-j neighis lo rotation about the C-N bond 

T. oerixalives-. Although there are studies in 

• r.j iiterauire on the experimental determination of 
.ne '^iruenircs of the protonated nucleic acid bases, 
mo'.eidar orbital calculations have not been carried 
ou: to undersiand the observed properties. Thus, it 
is known that adenine is protonated at the N\ posi¬ 
tion, in the monoprotonated adenine derivatives such 
as adenine hydrochloride b 5'-adenosine mono¬ 


calculated as a function of the angle of rotation {^) 
around the exocyclic C-N bond, the barrier height 
being the difference in energies between planar 
conformation (a-zzO' or ISO'j and the transition 
stale (w=r90v). All calculations were carried out 
with an IBM 7044/1401 computer. 

Our results of the CNDO/2 calculations on the 
protonation of N\-methylcytosine, N^-methyladenine 
and guanine are given in Table I. It is known from 


Table I 

CSDO/2 Calculaiions on neuiral ami protonated bases'-^ 


CNDO charges 




CL,;' ni'-'i 

c. 

C 4 


Ni 

N 3 

N'l-Methylcytosine 

- 93-6925 

19 

-0-403 

-0-322 

-0-172 

-0*140 

-0*342 

Ni-Meihylcytosine 

N 3 protonated 

- 94-1692 

26 

0-432 

-0-394 

-0-233 

-0*109 

-0198 

N,,-Methvladenine 

-106-0331 

16 

-0-207 

-0-204 

-0-276 

-0-289 

-0-245 

N-.-Methviadenine 

-105-4881 

18 

0-302 

-0-106 

-0*365 

-0-076 

- 0-108 

Ni and N- diproionated 







Guanine 

- 1 15-9589 

16 

-0-387 

- 0*211 

-0*355 

- 0-222 

-0-332 

Guanine, protonated 

-116-1708 

19 

-0-426 

-0-373 

-0-365 

-0-222 

-0 295 



Table 

I—( ContcL ) 









CNDO charges 




Ej' a.u. 

E.r kcal moi"’ 







N 4 

Nt 

N'lo 

O 2 

0 , 

Ni-Methylcytosine 

- 93*6295 

19 

-0*249 


_ 

-0-420 


Ni-Methylcytosine 

- 94*1692 

26 

-0*201 


.. - 

-0-305 


N 3 protonated 
Ng-Methyladenine 

-106*0331 

16 


-0*222 

-0*238 



Nj-Methyladenine 

Nj and N^ diprotonated 

-106*4881 

18 

•• 

-0*059 

-0*184 



Guanine 

-115*9589 

16 


-0*148 

-0-250 


-0-382 

Guanine, N; protonated 

-116*1708 

19 

*• 

-0*003 

-0*244 


-0-314 


* Et stands for total energy and for barrier height. Only those atoms showing maximum gain 
or loss of charge have been tabulated. 


phosphate*", 3'-adenosine monophosphate^*, adenosine- 
2'-uridine-5'-phosphate", etc. The only doubly 
protonated adenine derivative studied has been 
adenine dihydrobromide W'hich is protonated at Nj^ 
and N- positions'^. Guanine has been reported to 
be protonated at N- position^^, whereas the site of 
protonation is N.>^ in the case of the cytosine deriva- 
t ve. 3'-deoxycytidinemonophosphate^<^^’. It was, there¬ 
fore, considered interesting to carry out a molecular 
o.'bltal study employing the CNDO/2 method^i on 
some of the protonated nucleic acid bases with the 
primary purpose of evaluating the barrier heights to 
rotation about the exocyclic C-N bond in these 
derivatives and to compare them wuth those reported 
in the literature for the neutral bases. 

The details of the CNDO /2 method employed in 
our calculations have been described elsew'herei-. 
The structural parameters were taken from the litera¬ 
ture''-^'/ The energy of the molecule concerned was 


the experimentally observed bond distancesii that 
the contribution of structure IB to the overall 

resonance of the cytosine cation is much greater than 
the contribution of structure IIB to the overall 

resonance of the neutral cytosine. Accordingly, 
the barrier heights, E„, about the exocyclic C-N 
bond in all these derivatives increase after protoiia- 
tion, an observation similar to that in secondary 
amides’-. Also, the increase in barrier height is 

greater in Ng-protonated, Ni-methylcytosine than in 
other derivatives. The atoms showing large 
difference in charge densities on protonation are 
C,;. N^, N- and Nj,j in Nf,-methyladenine, C^, 

N\^ and 6,5 in guanine and Co. C^, N 3 , N 4 and 
Oo in cytosine. These changes in charge 
densities in the protonated derivatives reflect 
the differences observ^ed in the structural para¬ 
meters in these compounds. The barrier heights 

and charge densities reported here are of significance 
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abnormal CLAISEN REARRANGEMENT OF 
4-PRENYLOXYCOUMARlN 


4-Prenvlox^'coumarix was obtained in 7fc 

>:e]d \shen 4-hydrox>coumann was heated with 
l-chloro-3-methyl-2-butene and potassium carbonate 
in acetone. The reaction was catalysed by a small 
amount of potassium iodide. (D, on heating in 
dfmethyianiiine. gave a 2. 3-d!hydro-4-oxo-4 H-2, 2, 

3 - trimethyl furo «3.2-c) benzopyran (11) as the 
only isolatable product. The structure of (II) is 
confirmed by its NMR spectrum i.CDCl^j; ol-35, 
doublet, J =i 7 Hz, 3 H at position 3; 1*50, 1*55, 
two singlets, 6 H of two-CHo at position 2; 3'25, 
quartet. J — 7 Hz. 1 H at position 3 ; 7*5, multiplet, 
4 H aromatic. If (II) were a normal Claisen 
migration product, it would have structure (IIIu), 
in which case the characteristic quartet of 1 H at 
position 2 would have appeared in the downfield 
in the NMR spectrum. Similar type of abnormal 
Claisen migration has been observed by Jain and 
Jain^ during their studies on the Claisen migration 
of prenyloxv' derivatives of phenylbenzylketones. 

In view of the above abnormal Claisen migration 
of 4-prenyloxycoumarin, the Claisen migration of 

4- allyIoxycoumarin was reinvestigated. 4-Allyloxy- 
coumarin on heating in dimethylaniline gave the 
normal 2. 3-dihydro-4-oxo-4 H-2-methyl furo (3,2-f) 
benzopyran (III/>.?-. The stracture of (III M is 




(a.) K- 



xc) Fx - n 


confirmed by its NMR spectrum (CCI 4 ); 5 1-55, 
doublet. J — 7 Hz. 3 H at position 2 ; 2*95, 

multiplet. 2H at position 3 : 5*2. multiplet, 1 H at 
position 2: 7-25, multiplet, 4H aromatic. In this 
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Jo^uiiie’d. in bo:h 
rieJdne miuraiion products. 4-hydroxy-3-preny]- 
cuarnaric i\ i;} and 4-hydro\y>3-allylcoumarin 
!l\ /n formed are simultaneously cyclized to form 
the fiiran ring structure : but however, m the 
former case the migration is abnormal while in the 
latter i: is normal. 

Experimental 

4-Prenyloxycoumarin if ).—A solution of 4-hydroxy- 
coumarin flog), potassium iodide fig.), an¬ 
hydrous potassium carbonate (3 g) and l-chIoro-3- 
methyl-2-biiiene (1 g.) in acetone (50 ml) was 
refluxed for 6 hr. Acetone was distilled off and 
water was added to the residue, and the whole 
solution was extracted with ether. Removal of 
ether gave a solid, which crystallised from petroleum 
ether, m.p. 98*. Yield 0*2 g (Found : C, 73*26: 
H. 5-95 : jHj jO.; requires C, 73*04 ; H. 6*08^; ). 

2. 3- Dlhydro~4~oxo-4 H-2. 2.3-trinie!hyI furo i3, 2-c) 
henzopyran (//).—.A solution of 4-prenyloxycoumarin 
(I) (0*5g) was refluxed with dimethylaniline 

(3ml) for 6 hr the mixture was cooled and added 
to ice-cold hydrochloric acid. It was extracted 
with ether and the ether layer was washed with 
K; sodium hydroxide solution (3x20 ml). The 
solid obtained after the evaporation of the ether 
crystallised from petroleum ether, m.p. 85-86'. 
Yield 0*4 g. (Found: C, 73-02; H, 6-16; 
Cj^Hi^Oo requires C, 73-04; H, 6-08^). 

Thanks are due to Shri S. G. Amin. Steven's 
Institute of Technology, Hoboken, U.S.A. and 
Dr. Siikh Dev, Director, Malti-Chem. Research 
Centre, Nande.sari, District Baroda for NMR spectra. 
Thanks are due to Prof. Sethna for keen interest 
in the work and to Dr. S. S. Lele, for microanalysis 
of the samples. 
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SOME OBSERVATIONS ON THE NENCKI 

reaction with resorcinol derivatives 

In the course of our work on the synthesis of 
aromatic ketones, we happened to study the Nencki 
reaction on some resorcinol derivatives, when some 
interesting observations were made which are reported 
here. 


Both und resorcviic ol h.Liinc 

glacial uc-jtic acid in the presence of anh^drou^ 
zinc chloride ^2 mol.) for 5-7 mYiUies underweni 
decarboxylation and ga\'e resacetophenone in 55 and 
50U yields respectively. On the other hand, a- 
resorcylic ac:d failed to react with acetic acid even in 
the presence of a large excess of zinc chloride i 10 
moles), anhydrous aluminium chloride or BFo and 
was recovered unchanged in almost quantitative 
yields. yXResorcylaldehyde under the conditions of 
the Nencki reaction afforded a brownish dark solid 
from which no definite substance could be isolated 
except the original aldehyde in traces (identified as 
2. 4-DNP). Resacetophenone was recovered un¬ 
changed in the Nencki reaction with acetic acid 
under different conditions. 

However, both 2-methyl- and 4-ethyI- resorcinols 
reacted with acetic acid and ZnCU to yield the 
corresponding ketones, namely, 2. 4-dihydro.xy-3' 
methyiacetophenone. m.p. 156“ (prepared previously 
by Hoesch reaction^) <2. 4-DNP m.p. above 300"*) 
and (2, 4-dihydroxy-5-ethylacetophenone-, m.p. 116^) 
(2, 4-DNP m.p. 236") in about 709c yields. 

It therefore appears that electron withdrawing 
groups hinder the reaction whereas electron repelling 
groups favour it. An e.xception is orcinol which 
does not undergo the Nencki reaction. 

Also, decarboxylation during the Nencki was not 
observed in the case of the o- and cresotic acids 
which were recovered unchanged. 

Institute of Science, J. R. Merch.ant. 

15, Madame Cama Road, N. J. Srxh. 

Bombay-400 032, September 26, 1974. 
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CHENflCAL INVESTIGATION OF CRATAEV A 
.WRVALA, A SEARCH FOR THE ANTI- 
INTLAMMATORY PRINCIPLE 

Crataeva niirvala Buch.-Ham. and C. religiosa 
(Capparidaceae) form the source of Varuna which 
finds several uses in Ayurv^edic medicine^ -. The 
major constituents of both are lupeol and sitosterol^'^. 
The encouraging anti-inflammatory, ami-arthritic 
and corticosteroid-like activity^ of the petrol 
extract of C. nurxala prompted us to reinvestigate 
the chemical constituents of this extract. 

Dried and pulverised root bark of C. nurvala 
<2-5 kg) e.xtracted with petrol (60-80') furnished 
a light yellow' residue which, on repeated crystallisa¬ 
tions from benzene, furnished colourless needles 
(yield, 0*06^) of Co^.H-.p (M^, 426), m.p. 
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209-21 r-. which were found lo be identical with 
iupcol b\ direct comparison « mixed m.p., siiper- 
impuMihic i.R. and CO-TLCj. The mother liquor 
uf iiipeol on chronnaiograph> over Brockmann 
alumina and elation with pet. ether furnished a 
'oiid which crystallised from acetone to give needle- 
shaped crvtals. m.p. 168-169' (yield 0-34'^r j. The 
compound gave positive test for triterpene with 
Liebermann-Burchard reagent. It analysed for 
(My 424) and showed a carbonyl 
absorption at 1698 cm'^. The mass spectrum of 
this compound, besides the molecular ion peak at 
m e 424, showed important ion peaks at m e 409 
iM-Mej. 381. 218. 205. 189, which indicated its 
identity with lupen-3-one’h This was finally con¬ 
firmed by its reduction with sodium borohydride to 
lupeol and by its direct comparison with lupen-3- 
one obtained by Jones oxidation of lupeol. 

Benzene-chloroform and ethyl acetate eluates 
furnished sitostero!. ‘ m.p. 135-136', and a solid, 
m.p. 71-72% which on the basis of IR. NMR and 
Mass spectral studies and reaction with diazomethane 
was identified as stearic acid, admixed 

v\iih and fatty acids. 

Pharmacological investigation" with different 
fractions of C. ntirvala revealed that the anti-inflam¬ 
matory propert} of the total petrol extract is neither 
due to lupeol nor lupen-3-one, but due to an oily 
liquid, the least polar fraction of the petrol extract. 
This oil on careful chromatography over air-dried 
silica gel G plate showed four overlapping spots 
(solvent system, P.E, : 4 : 1) indicating the 

complexity of the mixture. Attempts for resolution 
of this mixture by column or preparative TLC 
were unsuccessful. The mixture showed positive 
L-B test for sterol and its I.R. spectrum showed 
an ester carbonyl band at 1742 cm'% In accordance 
with this observation, the oil on alkali hydrolysis 
furnished an acid ' ^ alcohol 

< 3400 cm'G both of which were found to be 

mixtures by TLC studies. The low yield and the 
complexity of this mixture necessitate combined 
GLC-Mass spectral studies. Work in this direc¬ 
tion is in progress. 

Financial assistance from C.C.R.I.M.H.. New Delhi, 
is gratefully acknowledged. 

Dept, of Medicinal (Miss) Momota Biswas. 
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Sciences. 

Banaras Hindu Universit^y 
Varanasi 221005. 

Sovemher 22. 1974. 


1. Chopra et a:.. 1958 ; Kirtikar and Basu, 1933 ; 

Suslirui Saitiiiita. cited by Prasad, D. N., 
Das. P. R. and Sinch. R. S., J. Res. bid. 
Med.. 1966, 1, 120.'' 

2. Deshpande. P. J.. Prasad, G.. Rai, S. D. and 

Sankaran. P. S.. Ibid.. 1966. 1, 15. 

3. Bhandari, P. R., Dhar. M. L. and Sharma, 

V. Ny. J. Scl. bid. Res. (India), 1951, 10 B, 
195. 

4. — and Bose. L L., Ibid.. 1954, 13 B, 773. 

5. Tripathi, R. M.. Rathor. R. S., Ram, A. K. 

and Das. P. K., Abstracts of Papers, Sixth 
Annual Conference. Indian Pharmacological 
Society, December 30. 1973 to January 1, 
1974, 88, 30. 

6. Budzikiew icz. H.. Wilson, J. M. and Djerassi, 

C., J. Amer. Chem. Soc., 1963. 85, 3688. 

7. Tripathi. R. M.. CDRS. CCRIMH, Department 

of Pharmacology, Institute of Medical 
Sciences. B.H.U.. Varanasi (personal 
communication). 


LIGNANS FROM THE STEM BARK OF 
ZASTHOXYLUM ACAXTHAPODIUM DC, 
Zanthoxylum acaiuhapodluni DC (family Rutaceae) 
is valued as a medicinal plantL Two flavonoids, 
tambulin- and tambuletin- were isolated from the 
fruits. Kumar et a!.^, reported the presence of 
linalool. dipentene. phellandrene and citral in the 
oil of crushed seeds. This report deals with the 
isolation and identification of the lignans of the 
stem bark. 

The powdered stem bark was extracted with 
petroleum ether and the extract on evaporation left 
a yellowy'sh brown residue. The residue turned 
partly crystalline after a week. The crystalline solid 
was separated from the residue by dissolving it with 
benzenepetroleum ether and filtering. The filtrate 
was concentrated in vacuo, chromatographed over 
silica gel and eluted with solvents of increasing 
polarity. The fractions were purified by repeated 
crystallisations until the compounds were homo¬ 
geneous in TLC. Six pure neutral lignans were 
obtained of which three, m.p. 174-77% 193-95° 
and 119-20% were obtained in very small yields. 
The other three were marked A. B and C. 

Compound A (I) obtained from benzene-chloro- 
fo.-m (9:1) eluate. crystallized as white needles 
from petroleum etherbenzene, m.p. 123-24°, 
-64-8'- (CHCl;.). 237 and 287 nm. 

2870, 1615. 1490. 1345, 1100. 1060, 1025. 
940 and 860 cm-% It gave positive Labat test 
(green colour) for methylenedioxy group and ana¬ 
lysed for C.,,,Hi^O,... From these properties it was 
identified as ? — )-sesamm and the identity was 
confirmed by comparison with an authentic sample 
(mmp and Co-TLC.). 
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ConipcL.no B . II; v.as obtained from benzene- 
wT:ioroform ■ 3 ; 1 ) and si:]) eluates. It crysial- 
;;^ed a'. Vvhiie plates from petroleum ether-benzene, 
.n-.p. 139-41, aJ'®-'- 236 and 285 nm. 1610. 

i59d, 1230. 1025, 930. 810 and 720 cm-b It ana- 
h sed for 370) with two methoxyls. 
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Table I 


AMR Spfctra. data of tcnn 

pounds B & C 

Assignment 

Compound 

Compound 

of 

B 

C 

protons 

(fargesin) 

(eudesrn.!n) 

1 H 

5 H 

2*85 m ■* 

3*3 m f 

3 08 m 

2 H 

6 H 

4*8 d (Hzf 
4*41 d {J = 7 Hzj;' 

4-78 d (J = 4 Hi) 

4 H 

3-3 m 

3-6 -4-02 m 

4-1^4-4 ni 

8 H 

3*06-402 m 

4-02-4*2 m 

38 -40 m 

OCH. 

3*84 s 

3-86, 3-88 

O.CH. 

5 -95 s 

. . 

Aromatic 

6-7S-6-85 m 

6-85-6-9 m 


I Ar = 3, 4-methylenedioxy phenyl *. 
la Ar = 3,4-dimethoxy phenyl 

II Ar = 3,4-dimethoxyphenyl i 

Ar' = 3,4-DiethyIenedioxyphenyl j 

ll a At = 3-methoxy-4-hydroxy phenyl ) 
Ar' = 3,4-methylenedio.xy phenyl i 


sesamm 

eudesmin 

fargesin 

pluviatilol 


On permanganate oxidation, it afforded a mixture 
of veratric acid and piperonylic acid. The presence 
of dimethoxyphenyl and methylenedioxy groups was 
also indicated in the n.m.r. spectrum (see Table I). 
The n.m.r. (CDCI.,.) and mass spectra showed that 
it is a lignan containing a 3.7-dioxabicyclo- 
[3,3, 0] octane skeleton. Two doublet signals at 
5 4-8 (J=:5Hz) and 54*4 (J = 7Hz) suggested 
the presence of cis-trans configuration in the com¬ 
pound*”. The striking similarity of the upheld 
portion of the spectrum of the compound to that 
of epipinoresinol dimethyl ether also suggested the 
presence of cis-trans configuration. Mass spectral 
pattern of the compound shows in addition to the 
molecular ion, m/e 340 (2*5); 220 (4). 204 (9); 
219 (9), 203 (23); 184 (2), 168 (2-5); 177 (45), 
161 (23); 166 (25. 150 (21); 165 (40), 149 (82); 
151 (34), 135 (44). 137 (5). 121 (11), 131 (17). 
150 (21), 160 (4) and 178 (16). The spectral 
data closely agree with that of methyl pluviatilol'y 
m p. 133-34°, [a] ^^ — 122 ° which was obtained 

by methylaticn of pluviatilol (11 a), a phenolic 
lignan reported to occur in Zanrhoxylum pUiv:alr.le^'\ 
Fargesin. m.p. 139°, recently reported as a new- 
natural lignan from the flower buds of Magnolia 
fargesin has also been assigned the same structure. 
The optical rotation of fargesin has nor been cited, 
but presumably it is racemic. Thus fargesin can 
be considered as racemic methyl pluviatilol. The 
specific roation cf compound B is -r- 1°±0*5" 
(CHCl.^) suggesting that i: is ch‘efiy raceme methyl 


Compound C iK;). obtained from chloroform- 
methanol (9:1) eluate. crystallised as white 
needles from petroleum ether-benzene, m.p. 91-92°, 
[a]^ 0= iCHC!..). 234 and 284 nm, 

1590. 1520. 12’60. i 240. 1025 and 835 cm-i. The 
molecular formula (C^._,H^,,.Oj. j was assigned from 
elemental analysis and mass spectrum (M" 386) 
[m/e 386 (100), 356 (3), 220 (11). 290 (26j, 
194 (18). 177 (89). 166 (48). 165 (96), 151 (63) 
and 134 (4*5)]. On KMnO^ oxidation it gave 
only \erairic acid. This showed the presence of 
dimethoxyphenyl group in the compound. It was 
confirmed from the n.m.r. spectrum (Table T). A 
doublet integrating for 2 protons at o 4*78 (J zz 4Hz) 
suggested the presence of diequatorial of trans- 
trans configuration in the compound. These 
results are in accord with the results of VVeinges'” 
who reported that a doublet at 5 4*8 (Jzz4Hz) 
in sesamin was an indication of trans-irans configu¬ 
ration. The spectral data of the compound is in 
agreement with pinoresinoi dimethyl ether 
(eudesmin). The m.p. and optical rotation indi¬ 
cate that compound C is (m)-pinoresinoi dimethyl 
ether. 

The author' thanks are due lo Prof. Mrs. Ashima 
Chaterjee. Calcutta University, for supplying a 
sample of sesamin for comparison, Prof. Jay 
Nematollahi, College of Pharmacy, University of 
Texas at Austin for providing spectral data and 
Dr. N. -A. Hughes. University of Newcastle upon 
Tyne for determining the specific rotation of com¬ 
pound B on an automatic polarimeter. 

Dept, of Pharmacy. E. Vexkata Rao. 

Andhra University, K. V. S.xsthry. 

Waltair 530 00?, T. J. Palaniveil. 

All-list 15, 1974. 
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SVN-FOLI.\TlON RECLINED FOLDS FROM 

EASTERN ghat BELT ROCKS OF PALGH.AT 
DISTRICT, KERALA STATE 

Two generations of folds in different scales on 

foliation are commonly recognised in parts of the 
Eastern Ghat belt, viz., an earlier generation (F.) 
running parallel to foliation trend and a later 

generation () of cross folds with their axial 

traces either perpendicular or at high angle to the 

forme 

A third generation of folds <F) older than the 
two mentioned above and with which the forma¬ 
tion of foliation is associated in time has been 

observed recently by the authors during field 
investigations. 

Northwest of Alathur (10" 39' : 76" 32' 30") 
along the Gayathri river bed tsvo lightly appressed 
reclined folds with a southerly plunge are formed 
by a one m thick hypersthene granulite band in 
biotite gneiss <Fig, 1). The granulite band pinches 



off sudden!} into the surrounding biotite gneiss 
east and west of the fold closures. As there is 
only minor variation in the attitude of the contact <$,,) 
between the granulite band and the gneiss in fold 
limbs, folding is isoclinal in effect. Parallel to the 
E-W trending axial surfaces of these folds mega¬ 
scopic foliation (axial surface foliation) is observed 
in biotite gneiss due to planar preferential arrange¬ 
ment of biotite flakes. While surfaces curve 
round the fold closures, foliation surfaces (S^) cut 


across S,, in fold closures. This relationship clearly 
shows that S,, is a pre-foliation planar surface that 
was present in rocks at the time of F folding and 
S, is a later planar surface formed by secondary 
metamorphic crystallisation. Further, since is 
axial surface foliation with respect to F folds and 
has not been affected b}‘ F folding, both F folding 
and generation of S. are broadly synchronous. F 
folds are therefore syn-foliation folds and the 
metamorphic peak as indicated by the formation 
of foliation (S^) coincides in time with F folding. 

The syn- and pre-foliaiion deformational history 
of the Eastern Ghat belt metamorphic rocks of 
Kerala and neighbouring areas is little known. 
Recognition of s\n-foliation folds establishes that 
the major metamorphic event which is synchronous 
with F folding must have evidently pre-dated the 
commonly recognised F. and F^^ folding episodes 
in these rocks. 

This work forms part of a U.G.C. sponsored 
research project. The authors are grateful to 
Prof. K. K. Menon. Head of the Department of 
Geology. University of Kerala, for providing 
facilities for the present study. One of the authors 
(,G. P. M.) is thankful to the C.S.I.R. for the 
award of a Junior Research Fellowship. 
Department of Geology, P. K. R. Nair. 

University of Kerala, G. P. Michael. 

Kariavaitom, Trivandrum 695581, 

August 19, 1974. 
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BREEDING OF SILVER CARP 
HYPOPHTHALMICHTHYS MOLITRIX {C. AND \ .) 

AND GRASS CARP CTE.WPHARYNGODON 
I DELLA (\ AL.) in A BUNDH TYPE TANK IN 
WEST BENGAL 

In 1959 Chinese carps, i.e.. silver carp, Hypophthol- 
michihys moliirix {C. k \\) and grass carp, 
Cienopharyngodon idella (Val.) were introduced 
into India by the Central Inland Fisheries Research 
Institute, BarrackporeU They are compatible with 
Indian major carps and thus their culture along 
with them has been tried by various workers as 
composite fish culture to maximise fish production 
in pond.--^. Because of their phenomenal growth 
ihe\ are in great demand for composite fish culture. 
But great difficulty is experienced in obtaining the 
desired quantity of seed of these carps for stocking as 
the fishes do not naturally breed in ponds. Even after 
gening the injections of pituitary hormone unlike 
Indian major carps they require stripping. 
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ror P^>n >eewi production, the Indian 

carr^ ure rrcd in perennial as \%eii as seasonal 
dnpojndn'ieni'- local:> knou'n respectively as vvet 
and dr> bandhs in ceriaio districts of West Bengal 
and Madh\a Pradesh-". The usual procedure pre¬ 
valent now in West Bengal is lo release the fish 
in quamiiy in bimdhs after injecting some of them 
with pituitary extract. The breeding takes place 
within six hours of injection. An attempt was 
therefore made to breed silver carp and grass carp 
in dry bundhs at Simlapal, Bankura District. West 
Bengal, during the month of Jul\'. 1974. On 7ih 
July, 19^4. one female and two males of silver 
carp were injected @ 9 mg/kg and 4 mg kg body 
weight of the fishes respectively and put in a hapn 
fixed in a bundh so as to see the effect of the 
pituitary injection on the gonad of the female fish 
while it is in the bundh. Water was allowed to 
How in and out of the bundh through the inlet and 
outlet. A considerable number of eggs has been 
found already regressed when the female was 
stripped the following morning. Even so. about 
50,000 eggs could be fertilised and their develop¬ 
ment proceeded upto the formation of embryo after 
which all of them died. On 30th July 1974. four 
sets, two of grass carp (consisting of 2 females and 
3 males) and two of silver carp (consisting of 2 
females and 5 males) were used in the experiment. 
The female fishes were released in a ditch (TO' x 
12' X T) by the side of the bundh after giving a 
first doze of pituitary extract injection (S 3 mg kg 
body weight at 17 hours. Males did not receive 
any injection at that time. Second injection 
@ 10 mg kg. to the females was given at 20-30 hr 
when males were also injected @ 7 mg/kg and 
then both the females and males were released in 
a small dry bundh measuring 50' x 70' with a 
sloping bottom having a water depth ranging from 
6 inches to 14 feet. One of the females of grass 
carp died on being released in the bundh. since it 
slipped from the net and got injured at the time 
of injection. The inlet and the outlet of the bundh 
were opened after the release of fish. The water 
was allowed to flow in from a bigger tank of about 
2 hectares containing rain water. This was continued 
upto 03*00 hr on 31st July. 1974, when both the 
inlet and the outlet were closed. At about 03-30 hr 
some fishes were seen coming to the surface and 
moving around. The activity became intense at 
04-00 hr but slowed down at 05-00 hr. At about 
05-30 hr, a small piece of mosquito net was 
dragged and from deeper portion some swollen 
eggs were recovered. The fishes again came to 
surface at 06-00 hr and started moving to and fro 
in the bundh as if searching for food. At 06-30 hr, 
a pair of silver carp was seen moving together 





roliowmg the iemaX and the female o(i 

and on. A: ‘^6-45 .nr cra'^> car'p coun.ship could 
be ob'^erved. The maie was bending over 

the temaie ana c.a>p:ng i:. .A. >oiind of “chap chap’ 
was produced the female by the brisk move¬ 
ments of its Uul. Sex play in grass carp has never 
been seen or reported. >ei the same was clearly 
observed from 06-30 hr to 09-00 hr in the present 
experiment in the bundh. Some eggs were collected 
at about 11-(Mi hr and kept in enamel trays to watch 
the development of the zygote. Blastodisc had 
alreadv' been formed in most of the eggs by that 
lime. The percentage of fertilization was about 
50"-. 

The ccliection of eggs from the bundh was started 
when the embryo had already been differentiated 
at i5-00 hr on 3ist JuK with mosquito net yiamcha. 
A iota! of 3-5 lakhs of eggs were collected and 
kepi in hatching hapas and earthen pits for hatch¬ 
ing. The eggs started hatching from 19-00hr which 
continued upto 23-00 hr. .After the removal of 
eggs from the bundh the fishes were examined and 
it was seen that the female grass carp and one of 
the two silver carp females fully bred. The e.xperi- 
ments clea.^ly indicate that Chinese carps like Indian 
major carps can breed in bundh type tank and thus 
the bundh breeding appears to be the solution for 
mass breeding of these carps so as to meet the ever 
increasing demand of their seed. 

The authors are grateful to Dr. V. G. Jhingran, 
Director, Central Inland Fisheries Research Institute, 
Barrackpore. for his keen interest in this research and 
also for kind encouragement, to Shri B. N. Poddar. 
Ex-Director of Fisheries. Government of West 
Bengal, for certain facilities for the work : and to 
Shri Nalini Ranjan Singha Babu for providing his 
bundh for the experiment. 
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EFFECT OF SALLMTV ON THE FREE AMINO 
ACID COMPOSITION OF THE HEMOLYMPH 
OF A marine CRAB—OCFPODE PLATYTARSIS 
Marint. :n\enecrates show a decrease in tissue free 
amino acid Ie\els during periods of osmotic stress 
in reduced saiiniiies- The changes in the tissue 
free amino acids result in the alteration of free 
amino acids content in the body flaid-n Hitherto 
little attempt has been made to study the possible 
changes of free amino acids in the hemohmph of 
marine crustaceans during the periods of osmotic 
aJjysiment. It uas therefore considered worthwhile 
lu investigate the changes in the free amino acid 
pattern of the heniolymph of supra-tidal marine 
carb, Ovypode p!atyiarsis, by acclimating them to 
difi'ereat salinities. 

O. platytarsis is a euryhaline and a good osmo- 
regulator-^. To avoid the influence of size, sex and 
moult stages in the free amino acids of the blood‘% 
in the present study, imermoult male crabs of size 
tS5~95 mm were chosen. They were acclimated by 
maintaining them in 25^;, 50^. 15^r and 100^^ 
sea water for about 12 days at room temperature 
during which period they were not fed. Crabs 
collected from the field with the sand were 
maintained in the laboratory and were used as 
control under starvation. The experimental 
animals were prechilled for 4 minutes before draw¬ 
ing blood‘v The blood was collected in the pre¬ 
chilled centrifuge tubes and the free amino acids 
were separated using ethanol and chloroform 
employing ascending paper chromatography. The 
chromatograms were run with /i-butanol, acetic acid 
and water (4 : 1:1 v, v). Besides O-T^ I'wi/vol.) 
ninhydrin solution in acetone, the following spray 
reagents were employed : Isatin for proline, Pauly's 
reagent for histidine and tyrosine. Folin's and 
a-nitroso p'-naphthol for tyrosine". R, values were 
determined and compared with the standards run 
simultaneously under identical conditions. 

The results (Table I) showed that there is a 
marked difference in the free amino acid pattern 
of body fluid of the crabs acclimated to various 
salinities. Normal crabs (controls) showed the 
presence of histidine, arginine, glycine, alanine, 
aspartic acid, tyrosine, valine and phenylalanine 
while in experimental animals, arginine and aspartic 
acid were absent whereas proline was present. 

In addition, crabs acclimated to various salinities 
showed dilferences among them. Crabs acclimated 
in lOO'T sea wa:er showed glycine and histidine 
to be dominant while tyrosine was in trace amount. 
Though lysine and aspartic acid were absent in 
these crabs as in normal animals, these amino acids, 
however, were present in crabs acclimated to lower 
salinities (25^f and 50^; ). On the other hand. 
ih:re was no d.Terence in the amino acid pattern 


T.vble I 


Free amino acid paiieni of ihv hcmolymp'h of the 
marine crab — Oc\ pode platytarsis after accUmation 
to various salinities 


s 

Free 

Amino acid3 

Ocypode plat rtan Is 

No. 

Nor- 25\ 50\ 75“„ 100“„ 
ma! S.W. S.W. S W. SAV. 

1 

Alanine 

_ 

2 

Arginine 

_ 

3 

.Aspartic acid .. 

_ 

4 

Cystine 

... 

s 

Glutamic acid .. 

- 

6 

Glycine 


7 

Histidine 


8 

Lysine 

— — — _ 

9 

Phenylalanine .. 

—- ... - 

10 

Proline 


11 

Tyrosine 

. - - 

12 

Valine 



- ; Present: { ): Very feeble; —: Absent; 

Increased intensity. 


of the hemolymph of crabs acclimated to 25Fr and 
50C' sea water. In 75^ sea water acclimated crabs, 
iysine was absent. 

These results reveal that the changes in the pattern 
of free amino acids are in general agreement with 
the earlier reports on other marine invertebrates'^ 
in which the total quantity of free amino acids of 
the body fluid increases during acclimation at 
reduced salinities. This has been suggested as due 
to fall in the tissue free amino acid level in order 
to balance the osmotic stress at reduced salinities^. 
The present study supports the concept that there 
is a correlation between the habitat and the free 
amino acid composition of the body fluids. 
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A NEW RECORD OF THE CLUPEiD FISH, 
ILiSlIA A'AMFEM (WEBER AND de BEAUFORT) 
FROM THE BAY OF BENGAL 
I.:s>:u i Weber ana de Beaufort. 1913 C 

uas orieinaiiy described as Fcliona kumpciii from 
Java and Borneo. Norman t 1923)- recorded the 
species from Madras, based on a single specimen 
in the Britibh Museum, but this fish has been 
identified as /. me^^aloptcra (Suainson, 1839) by 
Whitehead ihi-Inr). Based cn this fact Whitehead 
( I97()j'* equated /. kiunpt^nl with /. meymloprera. 

11 is ha ka/apeni. which seems to have escaped the 
attention of ichthyologists all these years, is now 
recorded for the first time from the Indian waters : 
Ramaiyan. Natarajan and Whitehead «in prepara¬ 
tion) describe further specimens from Pono Novo. 
The anomalous Proto Novo specimens mentioned 
by W'hiieheaJ (1973)'^ are also /. kampeni. 

Description : based on 95 specimens. 72-148 mm 
SL. Ka.kinada. Andhra Pradesh. II June 1970. 

Branchiostegals 6, D 16-18, P 14-16. V 7. A 
42-45, gillrakers lO-il-21-23. scutes 18-20- 
8-9 (total 26-28); scales in median lateral series 
38-40. In percentages of SL ; body depth 26*2- 
29*5. head length 25-8-27*6, snout length 6-9- 
8-7. eye diameter 6-9-8 *7, pre-dorsal distance 45*2- 
49-2. 

Body compressed, its width 31 times in its depth, 
deepest under dorsal origin. Belly keeled, scutes 
beginning at isthmus, not as tronchent and pro- 
mient as in /. iney^aloptera in the post-pelvic region. 
Ma.xilla reaching to belong middle of eye. No 
hypoma.xilla. Two supramaxillae. Frontals with 
two prominent ridges of modified me'^al opt era 
pattern isee Seshagiri Rao. 1972). 

Pseudobranch present, basal half covered by a 
thin membrane (exposed in other species). Dorsal 
origin a little nearer snout tip than to caudal base. 
Pectorais almost reaching pelvic base or failing to 
reach pelvic base by i eye diameter. Anal origin 
below 8-10 branched dorsal ray. 

Swimbladder with paired post-coelomic extensions. 
Colour : Dorsal profile dark gray, upper 1, 3rd of 
flanks light brown with greenish tinge, remainder 
of flanks silvery white. Posterior half of dorsal 
fin dark gray at finary' tips. Pectorals, pelvics and 
anal hyaline. Margin of caudal dark. 

Identification and synonymy. —Considerable con¬ 
fusion exists in the identification of species of 
Ilislia. The form of the swimbladder has recently 
been found to be an important diagnostic 
character (Talwar and Whitehead''’, Seshagiri 
Rao'*"). How'ever. the form of swimbladder 
in the types cf /. kampeni had not hitherto 
been described. Having accepted that Normans 
Madras specimen of /. kampeni v^as /. niegaloptera. 



bladder with paired po-t-aoeiorriic exier-ion^ 
s'ngle. present on right -ide or boa> oni} 


/. mecaioptera Sub'.eqiieni to the acceptance cf 
the abo\e paper. W hiiehead examined Weber and 
de Beaufo.afs -pecimeui and informed me that the 
types of /. kampen: have a swimbladder form 
sim-'.ar to that in I. wiiiteheadi. It is now presumed 
that /. '.‘.-hltchtadi is a junior s>non\m of /. kampeni ; 
the merisiic and morphometric figures gi\ee here 
agree with those in my description of I. lehiieiiead: 
and with those of the U'pes of /. kampeni iTable Ij. 

T)lble I 

Comparison of merisiic and morphometric characters 
of syntype of Pellona =llisha) kampeni from 
ZMA. Amsterdam -A-ith specimens from 
Kakinada and Forto Sovo. India 



4 svntvpes 
’of 9 

Pellona 

5 specimens 
from 

64 speci¬ 
mens from 

Character 

kampeni 

ZMA, 

100-0-118-5 
mm SL* 

Kakinada 
:'2-I48 
mm SL 

Porto Novo^ 
68-0-134-3 
mm SL 

Dorsal rav s 

16-18 

16-18 

16-18 

Pectoral ravs 

14-15 

14-16 

15-16 

Pelvic rays 

■7 


7 

Anal ravs 

37-40 

42-45 

37-44 

Gillrakers 

lo-n 

-20-21 

10-11 
-21-23(25 

6-9 

-23-25 

Scutes 

In “o of SL 

19-21 
- 7-9 

(total, 
27-30-| 

17-20 
- -7-9 
(total 
24-29) 

38-21 
-- 7-10 

Depth 

28-2-29-8 

26-0-29-5 

2'-35-30-88 

Head length 

28-1-29-2 

25-8-27-6 

2"-35-32-35 

Snout length 

8-6- 8-9 

6-9- 8-7 

10-25-11-76 

Eye diameter 

8-6- 9-6 

6-9- S '" 

8-54-10-29 

Upper jaw 

13-6-14-7 

12-5-14-2 


Lower jaw 

15-G-16-4 

12-5-14-9 


Pectoral length 

15-1-16-0 

u-s-n-] 


Pelvic length 

6-0- 6-5 

5-4- 6-5 


Anal base 

33-8-38-3 

34-0-38*0 


Pre-doisal 

49-3-50-4 

45-2-49-2 

49-5^55-88 

Pre-helvic 

45-7-46-5 

37-0-41-2 

46-15-51-47 

Pre-anal 

58-7-63-7 

48-5-55-4 

60-68-66-17 


^ 3 syntypes, IfO 0-108-9 mm SL. in Zoologisch 
Museum, Amsterdam No. 112-594, coll. P.N.V. 
Kampen, 3-5-1906 and i syntype, 118-5 mm SL. in 
ZMA, No. 112-595, coll. Tissot van Patoi, Balikpapan 
Borneo, were examined for nie by p. J. P. Whitehead 
British Museum (Natural History). Londo - 

T Data fro.Ti Ramaiyan, Natarajan and Whitehead 
(in press), which includes 13 specimens in the Briiisli 
Museum (N.H.). 

I am grateful to P. J- P. Whitehead, British 
Museum (Natural History). London, for his 
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\aiuable noie^ cn tnc i\pc specimens of Ft Ilona 
kampen: and for cnt’caHy going through the 
manuscript. I aoi thankful to B. Kameswara Sarma, 
V:ce-Pr:ncipaL D.N.R. College, for encouragement 
and to the L'.G.C. for financial assistance 
Department of Zoology. B. \’. Seshagiri Rao. 
D.NkR. College, 

Bhimavaram 534202, 

Andhra Pradesh, September 2U, 1974. 
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EFFECT OF STILBESTROL ON THE GLYCOGEN 
AND CHOLESTEROL CONTENT OF THE 
RABBIT UTERLS 

N.uural and Synthetic oestrogenic substances are 
one of the potent inhibitors of ovulation" as well as 
of implantation''. Little is known about the changes 
vshich such substances particularly synthetic non¬ 
steroidal oestrogens bring about in the biochemical 
make-up of the mammalian uterus. Such a study 
becomes more pertinent since these substances are 
being increasingly utilized in the clinical intercep¬ 
tion of pregnancy^'. This report records the effect 
of stilbestrol on the glycogen and cholesterol con¬ 
tent of the rabbit uterus at progressively increasing 
intervals of time after the drug administration, and 
forms a part of a study to evaluate the mechanism 
of action of postcoital aniifertiiity substances. 

Stilbestrol was administered to parous non-gravid 
rabbit does weighing from 2 to 2*5 kg. A total 
dose of I mg per rabbit was injected in three daih' 
fractions contained in 0-1 ml of olive oil per day. 
This dose is the minimum lOO*’": effective postcoital 
antifertility dose for the rabbit. Autopsies were 
made 24 hours, 72 hours and 144 hours after the 
last injection. Controls were injected with the 
vehicle alone. At autopsy, the reproductive tract 
was quickly exposed, the uterine cornu were excised 
and then freed from all adhering connective and 
fatty tissue. Preparation of tissue was done 
throughout in an ice-bath. Quantitative estimation 
of the uterine glycogen was done by the method 
of Moniogomery'" and that of cholesterol by the 
technique of Zak as described by Hawk^^'k The 
results were statistically analysed by *‘StudentV' 
Mest-, 


Table I 


Ejhei of 1 m'p stilbestrol on the glycogen 
cho.'estero! eonteni oj the rabbit uterus 
mean value in mg'gm tissue rb S.E.M. 

and 

Autopsy 



No. lime 

Glyco¬ 

Choles¬ 

of in hours 

gen 

terol 

animals after last 



injection 



Control .. 5 

1*71 

3*59 


£0*09 ; 

-0*18 

Stilbestrol 



treated: 



3 24 hours 

3*37 

2-09 


-0*15* 

= 10 * 11 ’“ 

3 72 

1*69 

5*14 


£0-06 

■0*05’“ 

3 144 

M7 

5-30 


£0*03’^ 

=:0-I3* 


* Highly significant (> < 0-001). 


Table i presents the ghcogen and cholesterol 
\alues of the uterus of the control and stilbestrol- 
treated rabbits. It is well known that oestrogen 
stimulation results in an increase in the uterine 
ghcogen among the rodents^. It has also been 
described that glycogen accumulates mainly in the 
muscle of the m>ometrium and endometrium to act 
as an energy source for uterine contractions’. It 
has been suggested that this increase in the uterine 
glycogen may result from a stimulation of hexo- 
kinase by oestrogenic substances-k In the rabbit 
uterus a similar significant increase (p < 0 * 001 ) in 
the uterine glycogen content is noticed after 24 hours 
of stilbestrol administration ; there is then a fall in 
the glycogen value to the control level by 72 hours 
of drug administration, probably because the influence 
of the hormone wears off hy this time. How^ever, 
this drop in the uterine glycogen does not stop but 
further declines significantly (p < 0 * 001 ) in rabbits 
examined after 144 hours of treatment. 

In the mouse, oestradiol dipropionate does not 
seem to influence the uterine cholesterol content-^, 
while it has also been reported that oestrogen 
encourages the binding of labeOed acetate to chole¬ 
sterol in the mouse uterusk In the rabbit, stilbestrol 
treatment results in a significant decline (p < 0 * 001 ) 
of the cholesterol content of the uterus after 24 
hours of administration. However, after 72 and 
144 hours of treatment the uterine cholesterol levels 
are significantly elevated (p < 0*001). Therefore, 
it is apparent that the uterine cholesterol content of 
the rabbit is labile to oestrogen. The exact role 
plaved by cholesterol in the economy of the mamma¬ 
lian uterus is not clearly understood, however, it 
may be added that oestrogen may influence the con¬ 
version of uterine cholesterol to other compounds 
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jr n'.a> >.iniUia:e :is synthesis from its acetate 
rrecarsor. resulting in its decrease or increase in 
:he rabrii uterus. 
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URIC ACID SYNTHESIS DURING AESTIVATION 
IN PILA GLOBOSA 

Aestivation in the snail, Plla glohoso. is associated 
with many changes in nitrogen metabolism. Ammonia 
and urea are the major nitrogen excretory products 
in its active life^ w^hich show’ a decrease on 3 
month aestivation- 3. Uric acid on the other hand, 
shows a multifold increase in many tissues of the 
snail-4. There was no change in the ribonucleic 
acid content in the hepatopancreas during aestiva¬ 
tion'*. But a significant decrease of the protein 


content in tne hepatopancreas. mani'.e and idot was 
observed ‘ Needham" pointed out that accuniula- 
lion within a snail of less than 1 mg uric acid'gm 
wet weight might be a consequence of nuclein 
metabolism. But in aestivated snail tissue uric acid 
values were higher than 4 mg/gm wet weight‘d ^ 
indicating an extensive synthesis of uric acid. 
Bricteux-Gregoire and Florkin" showed that uric 

acid in gastropods is synthesized from simple pre¬ 
cursors. viz., carbon dioxide, acetate, formate, 

glycine, aspartic acid, glutamic acid. Hence it will 
be more pertinent if some enzymes specially those 
concerning with the synthesis of uric acid are 

studied. In the present report xanthine oxidase 
which catalyses the conversion of xanthine or 

hypoxanthine lo uric acid was studied since it 
would give precise information about the increased 
uric acid metabolism during aestivation in Pila 
globosa. 

Xanthine oxidase (FC 1 . 2 .3.2) activity in the 
tissues was estimated by the dye reduction method 
of Nachlas et al.A using 2 -(p-iodophenyi )-3-{'p-nitro- 
phenyl )-5-phenyI tetrazolium chloride (INT) as the 
terminal electron acceptor. 

It is found that xanthine oxidase activity is not 
limited to hepatopancreas alone but is also found 
in mantle, foot, intestine and heart suggesting that 
all these tissues potentially oxidise hypoxanthine to 
uric acid. However, the hepatopancreas had the 
highest level of activity of the enzyme and next 
being mantle. Thus, the hepatopancreas is the 
major centre of uric acid synthesis while mantle 
is next in the synthetic activity. 

On aestivation, the xanthine oxidase activity’ was 
found to increase by 85*^7 in hepatopancreas. 60^ 
in mantle, 95*^ in foot, 52in intestine and 53fr 
in heart. Though per cent increase of the enzyme 
activity appears to be high in foot, the total enzy*me 
activity level is high in the hepatopancreas and 
mantle than the other tissues of aestivated animals 
suggesting that the major sites of uric acid syn¬ 
thesis remain unaltered. The synthesis of nrid 


Table I 

Xanthine oxidase activity in different tissues of active and aestivated Pila globosa 
( activity expressed in At moles formazan gm wt/hr.) 



Hepatopancreas 

Mantle 

Foot 

Intestine 

Heart 

Active Aesti¬ 
vated 

Active 

Aesti¬ 

vated 

Active 

Aesti¬ 

vated 

Active 

Aesti¬ 

vated 

Active 

Aesti¬ 

vated 

Mean 

16*20 30-00 

13-60 

21-80 

6-43 

12-56 

oo 

12-96 

3-83 

5-80 

SD 

± 1’26 ± 0-12 

± 2-67 

= 2-43 

z:M0 

£: 2-64 

±0-94 

z: 104 

zi0'91 

±1-06 

p-value 

p > 0-001 

J 

0 >0 001 

p > 0*001 


p > 0-001 

P 

- > 0-001 


p-value indicates level of significance; SD=Standard deviation. Values are mean — SD 

of six independent observations. 
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i-xvd I'i cicvalcsj '.c ihc luul. :i‘ilc>linc anU h^avt 
:ndx-a::ng ihc tenJenj} lowarus increased input u*' 
niiroeer.ouN uas:e>. The other lisMies, vie., stomach, 
nephr-idiani. cienijinm. pcn>. testis had no deiec- 
tabie enz> me aci:\ ii> cither in acu\e or in aest:\aicd 
snaii. The reported accomufation of uric acid ::i 
those ri^sue'^ nta> be due to the transport oi uric 
acid bicsAiiihes-scd in the hepatopancrea^ and 
niantie. L'ric acid ieveis increase in the bod\ 
ilind of 45 dais and 90 dais aestiiated snails' •' 
siicgesiing that transport of uric acid is mediated 
b> this medium. Similar mobilization of uric acid 
has been reported in the prosob ranch, 

The aesiivati.ng F:!u '^iohuni might have found these 
organs, v:c.. stomach, penis, testis, cienidiuni as 
convenient sites for accumulation of uric acid since 
their natural functions cease to operate. 

Though the uric acid sinthesis was found in the 
active snail tissues, uric acid could not be the 
principal nitrogenous end product since ammonia 
and urea were found to be the major excretori 
products in the active snaiP -h Since the presence 
of an active urea cycle is much debated in gasiro- 
pods^-'-'S urea production in the active snail and 
in the snail revived after aestivation was suggested 
to be through iiricoivsis-h The significance of 
this circuit ions pathway for the production of urea 
is hard to speculate at present. It may be inferred 
that on aestivation the uricolysis is blocked and 
the snail stores all the nitrogenous wastes in the 
form of innocuous uric acid. The immediate 
survival demand against ammonia and urea toxicity 
might have made the animal prefer uric acid pro¬ 
duction though from the free energy point of view 
it is a costly waste product. 

This research is supported, in part, by a grant 
from the L'S Department of Agriculture under P.L.- 
4m {A-7-ADP-31j. 

Department of Zoology, "i*. Srimv.isa Rlddi. 

S.VT University, K. S. Sxv\mi. ^ 
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Sepiember 12, 1974. 


To whom all correspondence ^houid be made. 

I- Srinivasa Reddy. Y.. Fh.D, T/ztw.'.v, S.\'. Unive.''- 
siiy, Tirupati. 1974. 

2. Naveemonnisa, Cofup. B:ocht'm. Flivsio.. 

'1972, 29, 238. 

3. Srinivasa Reddy. Y., \ enkateswara Rao. P. 

and Swami, K. S.. imi. J. Exp. Biol. 1974. 
12, 454. 

4 Raghopathirami Reddy. S. and Swam:. R. S.. 
J. Anini. Morph, PhysloL, 1963, 10 idw 154. 

5. —, Ph.D, Thesis, S\ . University. Tirupati, 1965, 

6. Ramana Rao, K. V.. Ibiil. 1974. 

7. Needham. J.. Biochem. J.. 1938. 29, 238. 

8. Bricteox-Gregoire. S. and Florkin. M.. Ardi. 

Intern. Physiol. Chetn., 1962. 70, 144. 


r burre/i^ 
L Science 

9. Nachla". M. M.. Margaiies. S. and Seiicman. 

A. M.. J. BiuP Chtni. I960. 235, 2739. 

Hs. Stickle. W. B.. Pi:A). liit-sis. University of South 
Dakota. 196", 

lU lAnton, S. N. and Caninbell. J. Archs Blo- 
them. Biuphys: 1962. 92, 36U. ' 

12. BrU-:eux-Grego;re. S. and Florkin. M.. Comp. 

Biovhau, Physiol, 1964, 121. 55. 

13. Ho.me. F". R. and Boonkoom. Ibid.. 1970. 

32, 141. 


BIOTI.N DEFICIENCV AND PER.MEABILITV 
CHANGE IN ASPERGILLUS MDULAXS 

SiLOifcs conducted in our laboratory have 
shown marked reductiori in the ability to 
syntho'ze fatty acids with concomitant increase in 
the protein content due lo biotin deficiency in 
.Asper A.tiiS niihiltiiis'-. Rao and Modi-^ demon¬ 
strated the change in the fatty acid content of the 
cell wail-ceil membrane fraction and the increased 
am.morda uptake due to the deficiency of biotin in 
Asperyiiius nidulniis. Reduction in the fatty acid 
content as a result of biotin deficiency has been 

well documented-* '. Comparatively, very little is 
known regarding the phospholipid content in biotin 
deficient cells. The present communication deals 
with the effect of biotin deficiency on phospholipid 
content and its role in uptake of various solutes. 

The strain, the medium composition and the 
cultural conditions used in the present investigation, 
were same as described earlier'v Total lipid was 

extracted with chloroform : methanol f2 : 1 v/v) 
and was freed from water soluble impurities by the 
method of Folch et uL~. Lipid obtained was 

chromatographed on thin layer plates (0-5 mm 
thick! of silica gel, H, (E Merck) as described by 
\ ano e: u/.". Total lipids were visualized by heating 
the plate at 150- C for 45 mins, after spraying 
with concentrated : saturated solution of 

K^Cr^,0- in water :7:3v v). For identification 
of each phospholipid, bands were detected with 
2'-7'-dichlorofiuorescein. scraped off with razor 
blade and recovered in chloroform : methanol 
il :2v v>. Phosphorus, amino group, reducing 
sugar and choline were detected by Dittmer's 

reagent-', ninhydrin. anthrone and DragendrcfiT s 
reagent''* respectively. Quantitative assay of each 
phospholipid was performed by estimating the lipid 
phosphorus by the method of BanletltU This was 
also confirmed by the gravimetric analysis. 

Uptake studies were carried our as described 
earMer*\ Glucose, ammonia, potassium, phosphorus 
and nitrate ion were estimated by the methods of 
DahlqvisU-. Fawcett and ScoTt-h Loony and Dyert-^, 
Fiske and Subba Rowt-" and Goldsmith et ald*^, 
respectively. From the initial values the rate of 
uptake was calculated. 


LtlieK ;*V Aec Ednor 
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ua:a ind'calcu about SQSc loss in 
.“2 :j:a: phospholipid content due to biotin denci- 
co;y. No qualitative difference in the lipid syn¬ 
thesized Dv biotin deficient and normal cultures 
was obser\ed. When these phospholipids were ana- 
Kzed quantitatively, it was obser\^ed that biotin, 
deficiency caused a major change in the content 
of phosphatidyl inositol, phosphatidylser.'ne, phospha- 
lidylcholine and phosphotidyleihanolamine tTable iK 

Table 1 

Fhosphoiipid conieni of biotin deficieni A. nidulans 


Phospholipid 


Content (hhj mg) 
Normal Deficient 


Lysophophatidylcholine 

. 0-400 

0-380 

Phosphaiidylinsosiiol 

. 0-136 

0-C95 

Phosphatidylserine 

. 0-220 

0-172 

Phosphatidylcholine 

. 0-622 

0-3S6 

Physphaiidyiethanolamine 

. 0-439 

0-162 

Cardiolipin 

. 0-156 

0-137 

Glyco lipids 

. 0 086 

0-082 

Phosphatidic acid 

. 0-109 

O-lIO 

Neutral lipids 

. 0-152 

0-119 

The role of biotin in fatty 

acid synthesis is well 

established and fatty acids 

are known 

to be one 

of the constituents of phospholipid. Rao 

and Modi^ 

have shown that the fatty 

acid content 

decreases 

due to the deficiency of 

biotin in this culture. 

Thus, the effect of biotin deficiency on phospholipid 
content may be of secondary^ one, preceded by the 

inhibition of fatty acid synthesis. 


Table 

ri 


Uptake of various nutrients by biotin 

deficient 


Nutrient 


A. nidulans 

Uptake rate {y. moles/gr dry cells/!0 min) 



Normal 

Deficient 

Glucose 

8-33 

6-66 

Ammonia 

36-50 

48-50 

Nitrate 

26-40 

26-45 

Phosphorus .. 

7-10 

10-03 

Potassium .. 

6-90 

9-18 


Results listed in Table 11 suggest that during 
biotin deficiency there is a change in the permea¬ 
bility of the mold. The results have to be con¬ 
firmed using labelled substrates in short term 
experiments. Rao and Modi- showed increased 
ammonium ion uptake by biotin deficient culture, 
compared to that of normal culture of A. nidulans. 
Earlier, we demonstrated the decreased ability to 
take up glucose due to biotin deficiency in 
A. nidulans^. Further studies showed that glucose 
binding protein is involved in glucose transport in 




::p 2 d conten: due :o ciotiu defic'enc> may be one 


of ihe causes :c:* uberatron in ihe permeab.’iitv !o 
various nuirients in A. niduiens. 
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A NEW .ANTIFLTNGAL ANTIBIOTIC PRODUCED 
BY A SOIL STREPTOMYCETE 

As a result of an extensive search for new and 
useful antimicrobial agents that are produced by 
soil microorganisms, the authors have been able 
to isolate a strain of Strcptomyces sp. designated 
as Ac.j which showed wide antifungal activities. 
The active material was extracted, purified and 
characterized as a nevi- polyene antifungal antibiotic. 
A-2. 
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The organism was grown in shake flasks at 28' C 
for 5 days in a medium containing sucrose 20*0, 
NaNO. 3*0. KCl 0-32, NaH.PO^ 0-032. and 
MgSO^. 7 H^O 0-016 g/I (pH 6*5). The anti- 
bioric was extracted from the culture filtrate with 
//-butanol, the butanol extract was concentrated and 
chilled. The active material, which separated as a 
precipitate from the inactive supernatant, was dried 
and dissolved in methanol. By repeated addition 
of cold ether to the methanol solution and chilling 
a precipitate was obtained which was finally dried 
in vacuo. A-2 was obtained as sulphur yellow 
powder. 

The antifungal spectrum of A-2 as determined by 
agar-cup method of assay, is presented in Table 1. 

Table I 

Antimicrobial activity of A-l as determined by the 
ai'ar cup method of assay 

Minimum inhibitory 

Test organisms concentrations 

(ug'ml) 


Saccharomyces cerevisae .. 1*0 

Candida albicans .. 2*0 

Aspergillus niger .. 50*0 

Curvularia lunata .. 2*0 

Fusariiim udum .. 15*0 

Alternaria solani .. 12 *0 

Helminthosporium oryzae .. 2*0 

Blastomyces dermatitides ,. 0-8 

Sporotrichum scheinkii .. 60*0 

Microsporum gypseiim .. 80-0 


The substance is homogeneous as found by paper 
electrophoresis, paper and thin layer chromato¬ 
graphic studies. A-2 is soluble in water, methanol, 
ethanol and //-butanol, insoluble in chloroform, 
ether, petroleum ether and acetic acid. It is 
amphoteric in nature, melts at 142' C (decomposition), 
optical rotation (a)^-" — — 50=’ (C l^c methanol). 
The ultraviolet absorption spectrum in methanol 
showed maxima at 360, 380 and 402 indicating 
a heptaene compound h Micro-analytical data 
show'ed C 41-21^7, H 7-14f?, N 1-459 and O 
50*20% (by difference). The infrared absorption 
spectrum of A-2 indicated the presence of hydroxyl 
group at 3350 cm"T either an ester or a lactone at 
1710 cm"i and a polyene system at 1640 cm"i. 
The band at 920 cm"^ could be attributed to a 
disubstituted trans double bond system. 

The antifungal and physico-chemical properties 
of A-2 indicate that it is a polyene antibiotic and 
belongs to the group of heptaenes and to the type 
of non-aromatic heptaenes-. Literature was 
surveyed extensively to determine the identity of 
A-2. Comparative studies with known non-aromatic 
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heptaenes sucn as aniphoieric:n B-*. candidin^. myco- 
heptm*' and biiimycin'’ bhowed that .A-2 is different 
irom these an:ib*oiics in its physico-chemical 
and antimicrobial properties. 

Our thanks are due to Drs. S. M. Sircar and 
P. Nandi, Director and Head cf the Microbiology 
Department, for their kind help and interest in our 
work. 

Dept, of .Microbiology. S. Mlkherjee. 

Bose Institute, Caicutta-9. A. L. Chanorx. 

September 30. 1974. 
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V.4RIETAL TOLERANCE TO LOW 
PHOSPHORUS CONDITIONS* 

Studies to evaluate the rice varieties suitable for 
low phosphate conditions were carried out in field 
and greenhouse at the national headquarters of the 
All India Coordinated Rice Improvement Projec' 
(.AICRIP). In one such field experiment, 110 rice 
varieties including both tails and dwarfs were grown 
on a black clay soil (pH 7-8, O.M. 2-0%. CEC 
42 m.eq./lOOg soil, Olsen's P 1-4 ppm. P absorption 
coefficient 1300 mg/100 g P;_.0-) well supplied 
with N. K and Zn. Almost all the varieties 
failed to establish under the no-phosphorus 
treatment, whereas those that surxdved gave 
appreciable yields, when 90 kg P.,0-/ha were 
added. lET 3162. lET 3444 bore a few* tillers 
and gave a lew yield < computed to be less than 
1-2 t/ha) only in one of the three replicates under 
no-phosphate. H 4, a tall variety from Sri Lanka, 
known for its resistance to phosphorus deficiency 
(Ponnamperuma and Castro, 1972) w as am©ng 
those that failed to survive. It can thus' be con¬ 
cluded that pronounced varietal differences do not 
exist for reactions to low available P below a 
critical level. 

Based upon the results of the preceding study, 
in a follow-up experiment involving twelve varieties, 
graded levels of phosphorus were added to a similar 
soil (Olsen's P 1-0 ppm) in cement pots (40 cm x 
40 cm X 52 cm deep L The findings of this experi¬ 
ment are as follows : 





'horii'^ dei;c;enc' 
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reciuceci rJier;n^ ana g:o\^!n. ere^: >p:nai> iea\e^ 
Vvifn d:rt\ dark green colour uere obser\ed in ali 
the varieties, uithin 10-12 da>s of piantinc, in the 
no-phosphorus as uell as 10 kg P-.O- ha ireaimcnis. 
Se\eriiy of s\mpionis decreased uith the increased 
•eve! of P application. The iniensir. of s\mpioms 
on 60ih day after planting in different varieties was 
as follows : 

Moderate . . ■ IR 1514A-H666. RPA 5929 
Severe .. RPA 5824, lET 3162. RP 4-17. 

Kumar, Pokkali. Pelita l/i, 
and lET 3444. 

Very severe . . IHT 3166. Mi 48. and H4. 

liUcr Stifiihvr utid Grain Yield 

Data for tiller number. 60 days after planting 
(Table 1). and grain yield (Table H) reveal the 
following : 

T.\ble I 

Tiller number of certain rice varieties 60 days after 
trrcnispUuiiin'e under different levels of phosphorus 



Levels of P (P 2 O- kg ha< 


0 

10 

20 

30 

40 

RPA 5824 

0 

1 

6 

5 

8 

RPA 5929 

0 

2 

4 

10 

13 

lET 3162 

0 


5 


8 

lET 2257 (RP 4-17) 

0 

0 

4 

io 

7 

Kumar 

1) 

0 

•s 

9 

9 

lET 3166 

0 

'■) 

4 

1 

•-r 

6 

MI 48 

0 

0 

A 

*> 


Pokkali 

0 

0 


> 

il 

H4 

0 

0 

0 

■s 

-s 

IR 1514 .A,-E666 

0 

4 

16 

I9 

24 

Pelita I I 

0 

n 

3 

9 

12 

lET 3444 

0 

n 

6 

S 

8 

T.xble II 

Crain yield of certain rice varieties 
levels of phosphorus 

under 

* different 


Levels of Pi P:iO- kg hai 


Variety 

0 

10 

20 

30 

40 

RPA 5824 

0 

Crain > ield (g, poij 

0 IS 4-1 68 

RPA 5929 

0 

0 

1-8 

11 *3 

19-3 

TET 3162 

0 

0 

2-0 

7 • 

iO-5 

lET 2257 IRP 4-17) 

0 

0 

0*4 

2-i 

“S - 7 

Kumar 

0 

0 

0 

1*9 

2-5 

lET 3166 

0 

0 

0 

0*:- 

. 7 

Ml 48 

0 

0 

0 

0 

6-$ 

Pokkali 

0 

0 

0 

15*5 

29*1 

H4 

0 

0 

0 

0 

0 

IR 1514 A-E 666 

0 

0 

8-:* 

9*2 

11-^ 

Pelita ];I 

0 

0 

0-4 

1-3 

5-6 

lET 3444 

0 

0 

0*2 

i-6 

4*0 


uc!!On at 
wa> because 
fter 60 davs 


3162 produced 


nroauce ar'. cr:.-n ieid. 

?_0. k.n:.:-. \i; 

4S. Pokkali and H 4 :c :;'lc'. ThekC . 

On the other hand IR 1514 A-L 6^,6 ahdh ?rcd..cea 
the h'ghe^t numrer of t’lier^ ■ 16 :-lle> haA cave 
the h-ghe-i grain vield Ren:,--nAc variet-e^ 

produced 3-6 t*lier> and cave c'aA: v'eid varv'T' 
between 0-2 to 2dig. 

At 30 kg PjO- ha Pokkai: g^ve the highe>: grain 
yield fcllov^ed .-y RPA 5929 and IR i514 .A-E^666. 
Pokka:; althougn nad .e'^ taler production at 6j( 
da\s vet prooticed .Tic.''e g.“aan. Th’', wa> because 
of continuous tiller p.^odt.cricn even .-.fter 6u davs 
f Pokkali is a late varietv 

IR Iel4.-\—E 666 on the ot.her .nand aih"^ou''''r 
had mavlmum tiller number vet produced le>s. 
This is maanlv due to its shatterinc habit. 

Remai.nmg var:'et:es except lET 3162 produced 
less than 5 g. M i-4j and H4 failed to product 
an> grain. 

5. At 4u kg P.O- the trend ;n tiller production 
and grian y’ield were more or less s'milar to 30 kc 
PoO- ha treatment. However. M 1-48 gave 
moderate yield at this ieve]. wh-lle H 4 failed to 
produce any grain. 

The data on svmpionts. idler number and gra-ln 
vield clearly demonstrated that IR I5I4-E 666 and 
RP.A 5929 are the most eincieni m. this set of 
varieties in utirizing the >maii amounts of added 
phosphorus. While Pokkali produced the highest 
yield at higher levels of phosphorus, in actual held 
conditions under community planting, in view of 
its poor plant type it is not expected lo excel the 
performance of IR 1514 A-E 666 and RP.-\ 5929. 
IR J5I4A-E666 has been reported to be tolerant 
to low phosphorus conditions a: IRRf (Ponnam- 
peruma. 19.4». But th:s var:eiy has other defects, 
such as shattering and susceptibility to tungro 
virus. RP.a 5929. on the other hand, is refvoriedi 
to possess resistance to bacterial leaf bright, stem 
borer, gall midge, and green leaf hopper, besides 
bemg of m:d-duration and having medium s-etlder 
grains and high yield poteniial iSeshu ct ui., 1974, 
m press). H 4. a tall variety from Sri Lanka, 
reported to be resistani to low P i Ponftamperiima 
and Castro, 1972) was the most Susceptible in our 
tests. H 4 has been bred and grown under low pH 
conditions in Sri Lanka. Its resistance to low- 
phosphorus has been tested by IRRI ^oil chemists 
on an acidic soil s Luisiana clay pH 4*7), uiiiike 
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t pH 7-Si. Phosphorus in acidic soils is present 
as iron and aiiiminiuni phosphates, whereas tinder 
our tests which were performed on an alkaline soil 
aikaiine conditions il is chiefiv as calcium phosphate. 
It is possinie that H 4 may be capable of utilizing 
iron and aiuminium phosphates resulting in a fair 
degree of to'.erance to low phosphorus under acidic 
conditions, whereas it may not have capacity to 
use calcium phosphates. It is, therefore, essential 
■‘hat when varieties are tested for their tolerance 
to adverse soil conditions, the relevant soil properties 
have also to be taken into consideration. 

All India Coordinated i. C. lC\'n'AL. 

Rice Improvement Project. D. V. Seshu. 
Rajendranagar, S. V. S. Shastr'^'. 

Hyderabad 500 030, \V. H. Freeman. 

■Andhra Pradesh. India, Sepiembe'- 9, 1974. 
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A NONPIGMENTED STRAIN OF 
XANTHOMOSAS AZADIRACHTII MONTZ AND 
. RAJ. CAUSING LEAF SPOT OF NEEM 
{AZADIRACHTA LXDICA A. JUSS) 

Seem (Azadirachia indica A. Jussj is an important 
medicinal evergreen tree on which two bacterial 
diseases, viz., leaf blight and spot caused respectively 
by Pseudomonas azadirachtae Desai et a!A -^\ and 
Xamhomonas azadirachtii Moniz and Raj.. 8 have 
been reported. During February 1972, severe leaf 
spa: was obseiwed on neem leaves near Jodhpur. 
A creamy white bacterium was isolated on nutrient 
agar the pathogenicity of whicli was proved by 
inoculating both young and old leaves of neem plant 
by rubbing the inoculum (ca. lOS cells/ml) mixed 
with carborundum powder and the same bacterium 
w'as reisolated from infected leaves. 

The first symptom appears on the leaflets as 
small, translucent, watersoaked spots which later 
turn light brown to brown. These spots gradually 
increase in size coalesce and become necrotic from 
the centre. The coalesced lesions are often delimited 
by veins and veinlets giving angular appearance. 
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The infected leaves eventually become chlorotic, 
dry and defoliate prematurely. 

Albino strains of .xanthomonads are reported^ and 
validity of some of the species has been doubted 
by Dye*'. In India Durgapal*" reported albino 
strain of Xanthonionas uppalii on Iponioea 
muricata L. while Jindal and Patel'' and Patel and 
Jindar*^ have reported albino strain and species of 
Xanthonionas ricinicola on Ricinus communis L. 
and Xanthonionas pedalii on Pedalium murex L. 
respectively. The bacterium under study is identi¬ 
fied as a nonpigmented strain of Xanthonionas 
azadirachtii Moniz and Raj., 1967, the bacterio¬ 
logical studies of which are given as follows:. 

The bacterium is rod shaped, gram negative and 
weakly motile. On nutrient agar the colonies are 
round with entire margins, smooth, raised, shining 
and white in colour. The colonv' characters on 
GYCA-i and PDA^^ are the same as observed on 
nutrient agar e.xcept that they are brown on GYCA 
and creamy white on PDA. Growth on potato wedge 
was slimy, shining and creamy wEite in colour. 
This bacterium did not grow on Kado's“ medium 
specific for Pseudomonas spp. but grows though 
slowly on Kado's medium specific for Xanthonionas 
spp. 

The bacterium did not utilize asparagine as sole 
source of carbon and nitrogen ; produced HoS from 
cysteine ; starch hydrolysed ; indole, V.P. and M.R. 
tests negative; gelatin liquefaction slow; catalase 
positive ; did not reduce nitrate ; urease test negative 
with thymol blue indicator : utilized glucose oxida¬ 
tively ; sodium citrate, succinate, acetate and pro¬ 
pionate w’ere utilized but not tartrate and lactate. 
Growth excellent at 28-30= C. good at 25-34’= C, 
poor at 21= C, and no growth at 5-10= C and 40= C. 

The bacterium did not produce symptoms when 
inoculated by carborundum method on any of the 
following plants : Cajanus cajan (Linn.) Millsp. : 
Vigna sinensis Sari.. Cicer arieiinum Linn, Pisum 
sativum Linn., Zea mays Linn., Wheat, Cotton. 
Arachis hypogaea Linn. : Brassica oleracea Linn, 
var. capitaia Linn. ; Brassica oleracea Linn. ; var. 
boiiytis Linn. ; Raphanus sativus Linn. : Solanuni 
tuberosum Linn. ; Lycopersicum esculentum Mill : 
Citrus aiirantifolia Sw’ingle, Vitis vinifera Linn. : 
Amaranihus sp., Capsicum annuum Linn. ; Solatium 
meJongetia Linn.; Spinacia oleracea Linn. ; Allium 
cepa Linn. ; Ficus religiosa Linn. ; Phaseolus mungo 
Linn, ; Cyamopsis letragonoloba (Linn.) Taub ; 
Psidium giiajara Linn. : Mangifera indica Linn. : 
Punica granatum Linn. : Rosa sp., Tecoma sp., 
Phaseolus aureus Roxb., Scsamum indicum Linn. ; 
Bougainvillea sp. and Durant a sp. 

The culture was sent to Dr. J. F. Bradbury, 
Bacteriologist, C.M.I., Kew', England, w'ho also 
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strains of tomato resistant to root- 

knot NEMATODES {MELOIDOGY^'E SPP.) 
Meloldogyne spp. have become one of the major 
limiting factors for the successful production of 
tomato in most of the vegetable gardens. Improve¬ 
ment of crop plants with genetically built in 
resistance for nematodes is a well-known approach 
in plant protection research and a few tomato 
cultivars resistant to several species of Meloldogyne 
have been developed‘s -. Varietal resistance, being 
heritable, is more reliable, inexpensive and elimi¬ 
nates pesticidal hazards. With this point in view 
and to develop resistant strains for nematodes, five 
hybrids of tomato (closed pedigree) were received 
from Dr. T. R. Everett. Ford Foundation Consultant 
in Entomology and were used as source material 
to develop pure lines. 

In order to develop homozygous lines, the 
hybrids w^ere allowed to segregate in root-knot 
nematode sick plots for five generations. Selection 
pressure was applied for both nematode resistance 
as well as for plants with high yield potential and 
optimum fruit size. Pedigree record was maintained 
throughout. Two lines possessing good agronomic 
characters were selected and tested for root-knot 
infection both in field and laborator\’ conditions. 
Under laboratory conditions, random sample of 
twenty plants from each line were grown in pots 
containing steam sterilized soil to which 1000 
second stage larvae, obtained from the pure 
cultures of Meloldogyne incognita and M. javanica. 
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T.4BLE I 

Reaction of lomcto variety: strain to the attack of 
M. incognita and M. javanica 


.Mean number of galls per piani 

\ ariety strain -—- 

.M. incognita .M. Javanica 

PussaRuby .. 206*S 204-6 

Strain 1 .. 0-0 4-4 

2 .. 0-0 7-8 

to M. javanica. The concomitant studies made in 
the field, heavily infested with root-knot nematodes, 
also showed a very high degree of resistance. 
\’ariet\ Pusa Ruby was heavily infested and the 
pi ants vvere stunted with poor fruit set. In both 
the selected strains the plants were normal with 
a good bearing. The resistant lines appear to be 
very promising. 

Di\isioi of .Agricultural G. Shiva6R\.nk.ar. 

Botany and Division of D. D. R. Redbv. 

Plant Pathology. K. G. H. Setty. 

UAS, Hebbal, B. R. Rajendra. 

Bangalore 560024, September 18, 1974. 
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CARBOHYDRATE CHANGE IN THE H.AEMO- 
LY.MPH OF SPODOPTERA LITURA (FABRICTUS) 
DURING THE COURSE OF NUCLEAR 
POLYHEDROSIS VIRUS DISEASE 
Treh.\lose, the major blood sugar of the insect 
haemolymph varies vrith nutritional stated. Marked 
fall during several days of starvation has been 
obser\'ed in Bom byx mori L.-. There is no report 
on the carbohydra'.e changes in insects due tx> 
nuclear polyhedrosis virus (NPV) disease. How¬ 
ever, van der Geest and Craig 3 suggested that the 
^decrease in total solids in the haemolymph of NPV 
infected Peridroma .^.aucia (Hubnerj could pos¬ 
sibly be due to depletion of food reserves (carbo¬ 
hydrates) in the haemolymph. 

Six day old larvad- of S. Unira were fed with 
heavy suspension of polyhedra for 24 hr and fresh 
food was supplied thereafter. Haemolymph samples 
were collected at 24 hr interv'al for a period of 6 
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aaiN. The iota; earbohodrate content of haeino- 
'■\mrn alter '.ieproieini^aiion v.as determined by 
anihi'one reaecnr* a^ine a'-eiiicose lAR-BDH) as 
'landard and expre-^cd in g 1*X: mi of haemolymph. 

The carboh>draie conienis of the haemolymph 
0! norm.:! and \ h-iiN fed larvae determined during 
the coiij-'e cf NP\ infection are given in Table I. 

Table I 

i'lirha'uyiircUf .a :a/.i pa JOOnii) :n iih’ J!iit‘/)iOtyn}ph 


of i 

lornhii and distased 

larvae of S. lilura 


Days 




after 

Normal 

Diseased 

‘ / * 

infection. 

,Mean . SDj 

(Mean ■:SO? 

test 

1 

O-leO.-O-OiO t4) 

0 -150 0 010 \3) 

NS 


0 230:zT-0{0 (3| 

Q-2lQ~i} QiG (3) 

NS 

3 

0060::.0-022 (5) 

0-250-0 017 15) 

NS 


0-6l0-0-0h: I5; 

0-3S0:z0-C06 (3) 


5 

1 ObO-O-160 (5) 

0 -.60.-_0-024 (5) 


6 

i - I i0::,(;-043 (5j 

0-6:Or.:0 0!2 (5) 



NS, Not signiheant. Signtncani at P—0*0i. 

Figures in parem.x'ews ind'caie the nuniccr of replicates. 

Carbohydrate contents increased uith age in both 
norma! and virus fed larvae from an initial level 
of {J*l5g on the first cay to 1-11 g and 
0-62 g lOUmi, respectively, for r.ormal and virus 
fed larvae on 6ih da>. The carbohydrate level 
remained almost the same for the firs: 3 days of 
observation in both the groups. Thciigh. carbo¬ 
hydrate level increased in the \ :riis fed larvae during 
4-6 days of observation, the proportionate increase 
during this period was much lower compared to the 
norma! larvae and vuis statistically significant. 

Reduced glucose levels in the haemolymph were 
observed in the mollusc, Bx)nw hat aria '^kibrata 
infected with larval tremaiode. Schistosoma mansoni 
after 3 ueeks. This was attributed in pan. to uptake 
and Litilizatiori by the parasite'*, A similar reduc¬ 
tion in trehalose level was reported in parasitised 
bornworm lar\ae. Maadiica sexia (Johnson 

There appears to be striking correlation between 
the appearance of symptoms, food consumption and 
utilization, and carbohydrate levels in the haemo¬ 
lymph of virus fed larvae of 5. Ihuni. The carbo¬ 
hydrates got reduced in virus fed laivae during 4-6 
days. Similarly, food consumption and utilization 
were reduced only after 3 days of virus infection 
(Ramakrishnan and Chaudhari. Unpublished). 

It is surmised from these observations that reduced 
carbohydrate level in the diseased haemolymph of 
S. liniru during 4—6 days is due to reduced food 
consumption which in turn results from virus miiiti- 
pl ication. 

Division of Entomology, M. P.wvar. 

i.A.R.L, Nevv Deihi-110U12. N. RxM.iRRiSHNAN. 
September, 9, 1974. 
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MORPHOLOGY AND GERMIN.\TION OF 
PTERIS CRETICA SPORES 

iN the stud\ of Pierls crctica L. it was observed 
that this fern has bilateral as well as tetrahedral 
spores (Figs. 1 and 3) though normally this fern 
produces only tetrahedral spores. Panigrahi and 
Dixit (1969) found trilete and monolete spores in 
Ophiopio.ssitm reiicuiutnni. These spores occur in 
separate sporangia which originate from the same 
soriis. Pant and Srivasiava ( 1962 j found trileie and 
monolete microspores in the same micresporangium 
in Isoetes indica. Occurrence of two different kinds 
of spores within two distinct types of sporangia (of 
the same size) is rare. Sporangia contain 40^7 
bilateral spores while 60C' are tetrahedral. 

Tetrahedral spores < Figs. 1 .A.. B i are 39 x' 42 ix. 
They appear to be subtriangular in lateral view 
and are somewhat rounded in proximal view. They 
have a distinct trilete mark, each arm being 22 m 
long. Exine is 4 g thick and dark brown in colour, 
Sexine and nexine are not distinguishable. Exine 
is rugulose, rugulae appear as crenate p.rojections. 

Bilateral or monolete spores are 55 x 32 x 45 m 
(Figs. 3 A, B) they are somewhat longer than the 
trilete ones. They appear to be planoconvex in 
lateral view and oval in proximal view. Laesura 

is 32 the exine is 4 m thick and light brown in 

colour. Exine ornamentation is identical with that 
of the tetrahedral spores. 

Occurrence of both, tetrahedral and bilateral type 
of spores in Pierls cretica has not been reported 
earlier. Germination of both kind of spores has 

been studied and is reported below : 

Both types germinate after rhe 5th or the 6th 
Jay after sowing. Tetrahedral spores germinate to 
produce a rhizoidal and a body cell. The latter 
has numerous chloroplasts (Fig. 2 A). This cell 
divides transversely a number of times to produce 
a filament of 4 to 5 cells in 3 days (Figs. 2 B, 
C, D, E). This filament is comparatively smaller 

in size as compared to thit produced by bilateral 
spores. The filament rema'ns in this stage for 
10 to 12 days. Now, the terminal cell undergoes 
vertical division (Fig. 2F). Subsequent divisions 
form a flat,, fan-shaped structure w'hich ultimately 
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Lrj'- j.o:'' '.mo i: wuraaie proihaiius ' F:c. 2 G > \\:'n 
Xwcr :h:.!oiJs as compared with the biiaiera: spcre^:. 

B:;a:era; '.pores eerminaie to produce a rhizoidai 
and a body cell, the latter is comparatively long 
(Fig. 4 to 5 celled stage is reached quickly 

in 24 hours (Figs. 4 B. C. D). The terminal ceil 
divides vertically on the 5th or the 6th day after 
germination (Fig. 4F). The number of rhizoids 
produced is more. The fUamentous stage gets 



ones take 2*' d•->^ for the ferntatior: of a cordate 
pro:ha:it> aimo>: eqo..; -ize iincer ident:cai con¬ 
ditions. 


it is therefore concladed that the pace of ueveiop- 
merii exihited r> niiatera: spores is faster than that 
"hc'An by me tetranedrai cne^. 



Pigs. 1-4. Fig. I. .\. Trilete spore in lateral view. B. In pro.ximal view. Fig. 2. A-G. Germina¬ 
tion of tetrahedral spore of Freris cretica shovxing stages in ihe development of prothalliis. .\-Germi- 

nation on the 6th day after sowing of the spore showing body ceil and a rhizoidai cell. B & C—^2nd 
and 3rd stage of development on the 2nd day after germination. D—4th stage, 4 celled filament is 
formed on Ihe 3rd day after germination. E—5ih stage. 5 celled ia.ment after germination on the 6th 

tiay. F—6th stage, apical cell of the filament divides vertically on the lOih day. G—7th stage, apical 

notch is formed "and beginning of the usual cordate shaped proihallus on the 20th day after germination. 

Fie. 3 A Monolete spore proximal view. B—Lateral v.ew. Fye. 4. A~H. Germination of bilateral spore of 

Fteris cretica showing stages in the development of prothalius. .A—1st stage of germination on the 6th 
day of sowing of spores" showing body cell and rhizoid. B & C—2nd and 3rd stage of development 
on the 2nd day after germination. D—4th stage, filament having many cells and 3 rhizoids on the 

3rd day of germination. E—5th stage, terminal -.var .h^ fiiamen: shou'ng vertical division on the 

6th day afle?- "germination. F—6th stage, spathiilate stage reached on the 10th dav after germination. 

G 7th stage, spathulate part becomes wider on the 10th day af'-er germ-nation H —8ih stage, apical 

notch ’is fopmed and cordate shape of prothalius becomes discernible on the 11th day after germi¬ 
nation, 
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EFFECT OF KINETIN ON THE SEX RATIO IN 
DROSOPHILA MELA1SOG.4STER 

Cytokinins have been shown to induce a shift in 
sex balance towards femaleness in hermaphrodite 
BowersU and the male flowers into a hermaphrodite-. 
Other phytohormones like gibberellic ac:d^ and 
ethylene"* are known to change the balance in sex 
in plants. 

Isopentenyladenosine, a cytokinin, has been shown 
to promote growth as well as inhibit growth in 
human cells (lymphocytes) depending upon the 
concentrationi». A few other studies also show' 
seme physiological effects of cytokinins in animal 
ceiisU 

The present investigation was carried out to study 
the formative effects, if any. of kinetin on Drosophila 
melano^saster. Kinetin at three concentrations, 

300 ppm, 200 ppm and 100 ppm were incorporated 
into the corn meal agar media and 20 pairs of 
male and female of Wild type flies were released 
into the media. Each treatment was replicated 
thrice with controls. A concentration of 300 ppm 
kinetin was toxic and the larv'ae did no: survive. 
Morphological observations revealed no abnor¬ 
malities of any kind but for the sex ratio which 
was 1 : 1 in all the controls (kinetin-free). But 
in the kinetin supplemented media, the sex ratio 
of progeny was 1 : 1*5 in both treatments wdth 
100 and 200 ppm of kinetki. A similar ratio 
( 1 : 1 * 5 ) in Fo and F 3 generations w^as also 
observed (Table 1). To know whether kinetin 
induced a permmient change in the sex ratio, the 
progeny from the kinetki supplemented media were 
transferred to kinetin-free media, and it w^as observed 
that the sex ratio reverted back to 1:1. The 
kinetin induced change in sex ratio was therefore 
purely temporary and was not heritable. 


Table I 

Population of males and females prown on kinetin 
supplemented media and controls for generation 

100 ppm 200 ppm Control 
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cr 

jj 
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JO 

1 
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1. 

75 

Generation 

F. 

221 

(Average of 3 repHcatioris) 

323 257 359 259 

279 

F*. 

140 

266 

235 

353 

251 

274 

F« 

190 


IS 

23S 

114 

127 


X- values signir.cant for all the three generations at 
5% level. 

The above results indicate kinetin acts like 
a phenocepy inducing agent, acting on the sex 
ratios in Drosophila melanogaster. 

Division of Agril. Botany. B. R. Rajendr.^. 

College of Agriculture, M. V. N. Setty. 

Univ. of .^gril. Sciences. K. S. K.rishna Sastrv. 
Hebbal, Bangalore 560024, September 25. 1974, 
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ROOTING RESPONSE OF TEA CUTTINGS TO 
‘ALAR-85’ 

It has been reported that Ak A'-dimethylamino- 
succinamic acid (*AIar-85’) is promising for pro¬ 
moting rooting of cuttings of several ornamental 
species. (Read and Haysler, 1970 cited by'Wittw'er, 
1971). In experiments carried out recently (October 
to December, 1974) w'e ebserv^ed that this growth 
substance is useful in inducing abundant root 
formation in tea cuttings. 

The standard technique of rooting ‘leaf and 
intemode’ cuttings (Eden and Bond. 1941) was 
followed. Green wood cuttings of a good rooting 
tea clone ‘B/6/29’ were treated with ‘A!ar-85’ at the 
concentrations of 2,500, 5,000, 7,500 and 10.000 ppm 
in 509 ? ethyl alcohol. The quick-dip method was 
adopted and 4 to 6 mm of the basal ends of the 
cuttings w^ere immersed in the respective solutions 
for 5 seconds and w'ere inserted in the rooting 
medium (sandy loam with a pH of 5*3). In 
OUT earlier trials, treating tea cuttings with 50% 
ethyl alcohol did not show any effect on inducing 
rooting of cuttings (Venkataramani, K. S., un¬ 
published) and therefore in all our later experi- 
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of treatment with 

'A on mo>. 





Treatment 

'[’o cuttings rooted after 

Nurr.cer ci 
rcjts tor 
iOc..::ings=*‘ 

Total iength of 
roots of 

10 

cuttings 
in mm* 

Dr: weigoicf 
roots of 
iO 

cu ittngb 
mg*" 

4 weeks 

S weeks 

U) 

Control 


10 

4M 

5" 

976 

122 

( 2 ) 

• Alar-85 ’ 

2,500 ppm 

40 

60-0 

90 

2,262 

27l 

( 3 ) 

" Aiar-85 ‘ 

5,000 „ 

20 

51 0 

52 

1,292 

159 

( 4 -) 

‘ Alar-85 ’ 

7,500 „ 

10 

38-0 

56 

926 

85 

( 5 ) 

‘ Alar-85 ’ 

10,000 „ 

0 

39-0 

44 

784 

9$ 


* At the final examination. 


ments we have been using only the untreated series 
of comparison purposes. Each treatment consisted 
of 100 cuttings. 10 cuttings from each treatment 
were examined at the end of 4 weeks. When the 
e.xperiment was terminated at the end of 8 weeks 
ail the remaining cuttings were examined. The 
results obtained are presented in Table 1. 

The cuttings treated with 'Alar-85’ at the con¬ 
centration of 2.500 ppm showed a greater percentage 
of rooting, more number of roots per cutting and 
a greater number of cuttings rooted earlier than 
the untreated ones. It was further observ'ed that 
treatment with *Alar-85' at this concentration 
resulted in a better root system (Fig. 1). The 
chemical inhibited rooting at ver>’ high concentra¬ 
tions (7,500 and 10,000 ppm). At 10.000 ppm 
shedding of the mother leaf occurred in 21 <7 of 
the cuttings between the 4th and 8th week after 
treatment. 



Fig. 1. Effect of ■Aiar-85' on rooting of the 
Cuttings of clone *B/6'29’; {a) Untreated, (b) 
2.500 ppm. (c) 5,000 ppm. 

I am thankful to Dr. K. S. Venkataramani. 
Director and Dr. V. S. Sharma. Botanist. UPASl 
Tea Research Station for helpful criticism of the 
script and for their interest in the investigation. 

UPASl Tea Research Station. P. H_\ridas. 

Cinchona P.O., Coimbatore District. 

Pecemher 16, 1974. 
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MOSAIC VIRUS OF 
ERYSIMUM HIERACIIF0UUM LUNN. 

A SEVERE mosaic cfisease on the leaves of Erysimum 
hieraciifollum Linn, plants was noticed during May 
1972 at the Horticultural Research Station, Simla. 
E. hieraclifolium is perennial and an imporiant 
medicinal plant which grows wild at higher altitude 
ranging from 2.000 metres to 4,000 metres. The 
characteristic symptom of the disease on the infected 
leaves showed the presence of green yellow patches 
which later diffused and entire leaf became dis¬ 
coloured. The leaves exhibited marginal curling and 
reduction in leaf lamina. The infected plants were 
stunted as compared to healthy ones. The trans¬ 
mission test by means of seeds procured from 
diseased plants was unsuccessful. However, this 
causal agent was successfully transmitted through 
insect vec:ors as well as the juice extracted from 
the diseased leaves establishing the viral nature of 
disease. 

The virus was readil> transmitted b\ the juice 
e.xtracted from the diseased leaves of Erysimum 
plants which were growing wild in the field. The 
carborundum 600-mesh was applied on the healthy 
leaves as an abrasive before the inoculation. A 
large number of plants comprising of both cruci¬ 
ferous and non-cruciferous were used in the e.xperi- 
ments. The plant species which could be infected 
mechanically were Brassica chinensls L., B. juncea 
(L.) Coss., B. hirta Moench. B. integrifolia 
O.E. Schultz., B. nigra (L.) Koch and Niconana 
labacum L. var. White Burley. However, Brassica 
oleracea L., Capsicum anniuim L., Chenopodium 
amaranticolor Coste and Reyn., Cuciimis satlvus L.- 
Datura stramonium L.. Gomphrena globosa L., 
Phaseolus vulgaris L.. Raphanus sativus L., Spinacea 
oleracea L.. Vigna sinensis Savi and Zea mays JU, 
were found to be immiine to the virus. The fiiidin| 
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was confirmed b\‘ back inoculation from test plants 
to original host which indicated the absence of the 
virus infection in the plants inoculated. 

The physical properties of the virus indicated that 
this was inactivated when heated for 10 minutes 
at 50“ C to So”" C. The dilution end point between 
1 : 1000 to 1 : 1500 and remained infectious in the 
sap when stored at IS"" to 18^ for 10 days. 

Myziis persicae Siilz.. Brevicoryne hrassicae (L.) 
and Ap!}is yossypii Glov. were employed for the 
study of insect transmission of the virus. Both 
viruliferous nymphs and adults of all three species 
of aphids were found to be capable of transmitting 
the disease in non-persistent manner from the 
infected leaves of Erysimum plants to Brassicci 
cJiinensis, B. uiyra and B. junceci. The virus was 
then recovered from these hosts to Erysimum plants 
by back inoculation. 

The present studies of Erysimum mosaic virus 
revealed that the causal agent is transmitted by 
aphids and also by sap. The host range, physical 
properties and insect vectors are similar to that of 
Chinese Sarson mosaic virus as described by Azad 
and SehgaP. Although slight variations in dilution 
end point and longevity in rlTro of the virus were 
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noticed. It is therefore, concluded that the mosaic 
virus infecting Erysimum plants is related to Chinese 
Sarson mosaic virus, though it differs slightly in its 
physical properties. The occurrence of similar 
vinis has also been reported on HeUpierum I Aero- 
ciiniiim) roseiun by VashAth- causing mosaic 
symptoms. Since E. hieraciitoHum plant happens to 
be perennial and natural host it may act as potential 
source of Chinese Sarson mosaic virus. 

Sincere thanks are due to Dr. R. N. Singh. Head. 
Division of Horticulture and Fruit Technology and 
to Dr. S. P. Raychaiidhurh Head. Division of Myco¬ 
logy and Plant Pathology. i.A.R.L. New Delhi, for 
their encouragement and providing facilities. The 
author is also grateful to Regional Botanist. 
Botanical Survey of India. Dehra Dun for identifica¬ 
tion of host plant. 

Horticultural Research Station, R. D. Ram, 

Indian .Agricultural Res. Institute. 

Amartara Cottage. Simla-4. 

September 27, 1974. 
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SHORT SCIENTIFIC NOTES 


A New Indicator for Direct EDTA Titration of Ferric 

Ions 

Salicylic acid and its related compounds . onno- 
hydroxy ketones and their oximes-, protocaiechual- 
dehyde and its related compounds-k cinnamoh\dro- 
xamic acid, ;>sLilfophenv ] h\droxamic acid. 
/ 2 -benzoyi-/:-phenyl hydroxylamine and /i-phenyl 
hydroxamic acid-^. 4-OH-l-p- sulfonate phenyl 
triazine’’ and a number of substances have been 
used as indicators for direct EDTA titration of 
ferric ions, while aluminon has not been investi¬ 
gated as an indicator. This article reports the use 
of aluminon as an indicator for the direct titration 
of ferric salts with EDT.A. solution.- 

The stock solutions of ferric nitrate. EDT.A and 
the indicator were 0 -iM. O-Ol M and l-OTc 
respectively. Solutions of interfering ion^ were 
'O-ZM. The Fe‘‘■* solution was standardised gravi- 
metricaily as ferric o.xide. 

Aluminon gives a violet colour with ferric ions. 
There is a sharp colour change on titration with 
EDTA from violet to pale yellow at the end point. 
When an aliquot of Fe-^" is titrated with EDTA. 
iron can be estimated accurately in the PH range 
2 - 0 - 3'0 with the help of the indicator investigated. 
Titrations carried out with different concentrations 
of the indicator, showed that an addition of 2 drops 
of I'O^ solution of the indicator gave satisfacior\ 
results for 5-10 ml of 0-01 M ferric nitrate solution. 
The titration could be satisfactorily carried out in 
the temperature range 10-60" C. At 2-8 mg con¬ 

centration of iron. 50 times excess of Na~, Ka 
NH 4 -, CD, NO 3 ’, SO^--, 10 Times excess of 

Ni-", Co-^ Mg--, Mn-" and 5 times excess of 
Ca-', Sr- , Ba- , Cr-” and Cu-" could be tolerated. 
Similar observation with other indicators have been 
reported by Desai and co-w orkers*^ 

Take 5-0 ml aliquot of 0-01 M ferric nitrate 
solution, adjust pH 2 -0-3-0 using 1-2 ml of acetate- 
HCI buffer of pH 2-0, add 2 drops of'1-0^ solu¬ 
tion of the indicator and titrate against 0-01 M 

solution of EDTA to pale yellow colour. 

5-0 ml aliquots of 0-01 M ferric nitrate were 

analysed according to the suggested procedure. 
The standard deviation was i-09c. 

Thanks are due to the Principal. Borsad Science 
and Law College and E.M.H.S. Trust. Borsad. for 
extending laboratory facilities. 
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.Amitrole Toxicity to Crops and its Reversal by Urea 
critical as^e^^meni of response of the crops 
against herbicides iis certainly essentia!. In this 
experiment pearl millet and cotton seeds were 
supplied with 2 mi of am-itrole 3 amino s-triazoie 1 
of 10 and 20 ppm respectively. Urea preparations 
of various'- concentrations fppm) were added after 
two days. Seeds were allowed to grow in petri- 
dishes and chlcrophyll from the first formed lea^e^ 
was esiimaied. 

It was noted that with 5 ppm of amitrole. millet 
•eaves appeared less green and at l(i ppm became 
white while in cotton leaves became yellowish at 
20 ppm. but no reduction in size of seedlings was 
noted. Ai 50 ppm the seedling length was reduced 
by 13-9T- and 7•2-- in pear; millet and cotton 
respectively. The chlorophyll content in millet was 
reduced 10 U-()7 mg g fresh weight in contrast to 
4-17 mg g of the untreated ones. The chlorotic 
effect could gradually be removed with urea treat¬ 
ment and complete recovery was possible with 500 
and 750 ppm in mihei and cotton respectively. 

Biological properties of amitrole as potent 
herbicide were described by Behrens (1953). Hall 
(1954) expressed that lower dosages of amitrole 
stimulated growth and higher dosages (about 210 
to 420 ppm / were chlorotic. The results of tbc 
present investigai-on pointed that even 10-20 ppm 
of th'is herbicide can inhibit biosynthesis of chloro¬ 
phyll in leaxes of some crops. Though chlorosis 
and disorganised chloroplasts are the first symptoms 
of amitrole injury i Bartels and Weier, 1969) its 
recovery* was not tried. The reappearance of 
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Amiiroie Toxicity and its Reversal by Urea c.v;-/t.s.ut/ a:> Chiorophyb Cotvent 
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Chlorophyll Trcatmeni Cone, (ppnu of amiirols (A) and Urea(U) 

mg., g-:-^-:-- 

in crop A10 AlO-UiO Ai0-U50 Ai0-L'250 A10-U500 Control 


Pearl millet .. 0-07 0*14 0*93 2*67 4*12 4*17 

A20 A20-U10 A20-U50 A20-L 250 A20~U 500 A20-U 750 Control 
Cotton .. 0 62 0-97 i*9 3 1 5-2 6*39 6 33 


chlorophyll by treatment with urea, thus, appears 
to be of practical significance. However the fact 
that seedling length and area of leaves was not at 
all affected support Putaias (1967) finding that 
sublethal concentrations may not interfere with 
differentiation of other cellular organelles. 

Authors thankfully acknowledge the suggestions 
and facilities provided by Prof. L. P. Mali, Head 
of the institution. 

Weed i£coIog> Unit, P. S. Dlbe^. 

School of Studies in Botany. A. N. Rao. 

Vikram University, 

Ujjain, M.P. 456 010, India, 

August 24. 1974. 
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Two Leaf Spot Diseases of Zizyphus from Haryana 

Zizyphus mauritiana Lamk, is extensively planted 
in Haiy-ana for the fruits. During February-March 
1974 two leaf spot diseases were collected from 
Horticuiture garden of Haryana .Agricultural Uni- 
versitv. Hissar. The pathogens were fairK widely 
distributed on the host plant. 

The first specimen revealed the formation of small 
dark-green to brownish spots on the leaves. The 
fungus was identified as Cladosporiiim herbarum 
(Persoon) Link. The pathogenic!t\ was proved by 
inoculating the spore suspension on healthy leaves. 
It constitutes the first record of its occurrence from 
Haryana. 

.Another disease produced spots on the leaves, 
epiphylious. yellow at first, then brown with a dark- 
brown margin, circular to oval, upto 4 mm in dia¬ 
meter. black, conidiophore 15-20 >: 4 u. straight 
conidia 40-75 • 4 the smaller one cylindric. the 
larger one clavaie and tapering to 2 ^ diameter 
fin nature) straight, ends obtuse, 3-8 septate, hyaline 
to olive-green in colour. 


The present fungus is identified as Cercospora 
zizyph: Fetch. It has also not been reported on 
Zizyphus mauritiana Lamk. from Haryana and 
constitutes a first record of its occurrence. 
Department of Plant Pathology, P. C. Gupta. 

fat present Department of R. L. Mada.xn. 

Horticulture 1 , 

Haryana Agricultural University. 

Hissar. October 12. 1974. 

Brassica tournefortil Gouan—A New Host of Perono- 
spora pttrashica (Pers.) de Bary 

Brassica lournejortii locally known as sodia is 
grown in some pans of Haryana under rainfed 
conditions. During February to March 1974 the 
crop was found to be severely attacked by a downy 
milde\=v disease at research farm of Haryana Agri¬ 
cultural University. Hissar. Symptoms w^ere noticed 
on the leaves, stem and pods in the form of 
characteristic purplish brown spots. The spots 
were small in the beginning but covered the w'hole 
surface of the leaves towards the end. A snow- 
white colour grovsth of the fungus occurs under 
surface of the leaves. 

The fungus is identified as Peronospora parasitica 
< Pers.) de Bary. The present fungus has not been 
recorded on the above host and hence constitutes 
a new host record. 

Depanraem of Plant Pathology, P. C. Gupta. 
and 

Department of Plant Breeding. Satv’avir. 

Haryana Agricultural University. T. P. Yvdav 

Hissar, Decefitber 9, 1974. 

New Host Records of Castor Semi-looper, Achaea 
janata L. (Lepidoptera rNoctuidae) 

So far. castor semilooper [Achaea janata Linn.^ 
ha-, been reported to attack 26 host plants. 

In the months of August and September, 1974, 
the authors found a large number of castor semi- 
iooper larvae feeding on the tender leaves of 
Baiihlnia purpuria L., and the flow'er buds and 
floral parts of Phaseolus aurens L. at the Agricul¬ 
tural College Campus, Dharvvar, Karnataka State, 



y^j. 44. \j. " ■ 

Apr,. 5 197:- . 


ShoTi Scientip^ So^c^ 


The larvae when reared on plant parts or these 
nev.- hosts successfully completed their life cycle. 
The two host plants thus, form new host records 
of A. janata. 

Department of Entomoiogv, W. J \YAii.\MAiAH. 

College of Agriculture. Glbbaiah. 

Dharwar. Karnataka, M. C. Dfaaiak. 

Xovemher 26, 1974. 1. S. Thon i.adarya. 


Murraya paniculata Linn.—A New Host for Diaphorina 

citri Kuwayama 

Murraya paniculata Linn., a much valued flowering 
hedge w'as found severely attacked at the Landscape 
Nurseries of the Punjab Agricultural University. 
Ludhiana, during 1974 by Diaphorina citri 
Kuwayama. The attacked plant had abnormal 
appearance. The leaflets were yeUow% curled and 
reduced in size. These leaflets dried up later and 
fell off prematurely. Average population of 
hymphs was found as high as 93 per leaf and 
10-13 per leaflet. 

The pest has been reported to attack almost all 
the species of citrus (Bindra^), Murwa {Murraya 
koenigii Speng) (Fletcher^) and Wampee {Clausena 
lansium (Lour) Skeels in China (Hoffman-Dl- 
Murraya paniculata thus, appears to be a new host 
plant for Diaphorina citri. 

Department of Horticulture, S. S. Chfenja. 

Punjab Agricultural University. S. P. Kaplr. 

Ludhiana, December 2, 1974. 
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Association of ‘Mudworm’ Polydora ligni Webster with 

Mytilopsis sallei (Recluz) (PoIec>poda) 

Among the several known species of Polydora, 
P. ciliata'^'^y P. websteri^. P. lignP and P. hoplura^ 
have been frequently encountered as associates in shells 
of oysters from different countries. Incidence of 
Po'ydera ligni from Indian waters, however, has not 
been reported so far. 


In the course of studies oa the f-ouiing biva/.e 
Mytilops s sa. lei Recluz j incident a: Visakhapatnam, 
’blisters' were encountered in a large number cf 
animals. Out of nearly 200 animals of M. sallei 
examined, about 20 specimens revealed the presence 
of these blisters which were found to harbour at 
least one worm each. 

Regarding the nature of association of the worms 
w.ih host some workers attribute oyster mortality to 
infection b>' Polydora sp. Extensive destmetion of 
oyster beds in Australian w-aters has been attributed 
to infection by P. cillata and F. ligani^. On examina- 
lion of the nutritive value of infected and healthy 
oysters, Loosanoff and Engle- recorded that 
P. Webster: did not cause any serious damage to 
the oysters in American waters but the same was 
stated to be responsible for the destmetion of oysters 
in Dutch waters®. Presently no harmful effects 
could be noted in the host animals. It is, therefore, 
suggested that the association between P. ligni and 
.V/. sallei may be commensaiic. 

The authors are grateful to Dr. R. Philip Dales, 
Professor of Zoology, Bedford College, London, for 
valuable suggestions and critically reading the manu¬ 
script. Thanks are also due to Captain P. R. Sen, 
IN.. Director and Sri. S. V. S. Rao, Deputy 
Director of this Laboraton, for their encouragement. 
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September 21. 1974. N. KaLV.a.n.asun'dara.m. 
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lurgical Laboratory. Bombay 400001 (India). 
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Modern spectroscopy in laboratory needs solvents of stringent purity 
for testing by Infra Red 8- Ultra Violet Spectroscopy. 

The Label for products in this grade records guaranteed percentage 
transmittances at specified wave length in the 
ultra-violet region as criteria of purity. 

Analysts can safely rely on our following range of solvents 
for optimum accuracy in spectrophotometric work: 


o Acetone o Benzene o Carbon tetrachloride o Chloroform 
o Dichloromethane o Methanol o iso-Propanoi 
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IS THE MOON THE CAUSE OF EQUATORIAL COUNTER-ELECTROJET CTREE:M- 

R. G. RASTOGl 

Physical Research Laboraiory, Aiunidabad 380009^ India 


Abstract 

It has been shown that the solar daily, seasonal, latirjcinal and solar a’de varianons 
of the occurrence of counter equatorial electrojet is consistent with the idea that these e\’ents 
are caused by the superimposition of the lunar geomagnetic deid ".vave over the solar wave 
to produce the obsen^ed daily variation of the geomagnetic H held at any place. The mechanisms 
for the amplihcation of the lunar tidal oscillation on a particwlar day are still to be soughu 


B artels and Johnston (1940) were the fix^st 
to point out large deformations and decreases 
in the geomagnetic H field at Huancayo during the 
daytime hours of a magnetically quiet day. They 
suggested that on these days, the lunar daily varia¬ 
tion is magnified so many times, of its expected 
value that it may even be greater than solar daily 
variation on the same day. Onwumechilli (1963, 1964) 
found the existence of such big lunar-tide days at 
Ibadan, even on such days on which the phase of 
lunar wave was completely reversed. This phenome¬ 
non of the decrease of H field during the daytime at 
an equatorial station, now called ‘ccunter-electrojef 
has been observed at Addis Ababa (Gouin and 

Mayaud, 1967), Zaria (Hutton and Oyinloye, 1970), 
Kodaikanal (Rastogi, 1973) and other stations 
near the magnetic equator (Rastogi, 1974 a). 

Gouin and Mayaud (1967 ) suggested that there 
is no connection between the occurrence of counter¬ 
electrojet and the moon as the phenomenon has 
been observed at all times of the lunar day. 

Similar opinion was e.xpressed by Hutton and 
Oyinloye (1970) even though they found that 

counter-electrojet occurs most frequently around 
03 and 15 lunar hours. Onwumechilli and Akasofu 
(1972) showed that there are cases when the time 
of co\mltT-electro]e:s at HuancayO' in com¬ 

plete anti-phase wdth the L field, and considered it 
as an evidence against association of all cases of 
(H) depression with the moon. Sastri and 

Jayakar (1972) found that major depressions of 
the H field at Trivandrum occurred most frequently 
around lunar age 00 and 12 hr, and were practi¬ 
cally absent around 06 and 18 hr lunar ages. 

Rastogi (1973) suggested that the observed solar 
and lunar times of maximum occurrence of after¬ 
noon counter-electrojet events are due to the 
superposition of the L field on the average S field. 
On the same model, he predicted that the morning 
counter-electrojet events should be most frequent 
around lunar ages 06 and IS hr. This has been 
confirmed later from the data of Huancayo, where 
the morning counter-electrojet was found to be 
most frequent around lunar ages 05 and 17 hr 
(Rastogi, 1974 b). 


Recently, Rastogi il974«) has published the 
results of a detailed study of the daily, seasonal 
and solar cycle variations of the counter-electrojet 
at a number of equatorial stations. Some of the 
major highlights of the above study revealed that : 
(:') the counter-electrojet at equatorial stations 
occurs around 0700 and 1600 LT. i ii) the evening 
events are twice as frequent as the morning events, 
i Hi ) out of all stations studied, the events are 
most frequent at Kodaikanal and least frequent at 
Huancayo. (ir) the number of counter-electrojet 
events are inversely proponional to the solar acti¬ 
vity, {V) at Huancayo, the evening counter-electrojet 
events are more than seven times more frequent 
during summer (June) than during winter 
(December) months. For Kodaikanal the corres¬ 
ponding ratio is only about 2, and (vi) the latitu¬ 
dinal e.xtent of the counter-electrojet events is 
confined within zb 5' dip latitude. It is the aim 
of this paper to investigate whether all these points 
are consistent with the idea of counter-electrojet 
being the result of the superposition of lunar wave 
on the normal solar daily wave. Each of the 
points is discussed in turn. The basic idea is that 
for any solar time (T), the value of the H field 
would be above or below the nighttime base value 
depending upon whether aH due to average 
field is larger or smaller than the decrease of H 
due to the lunar daily variation for that hour and 
corresponding to the lunar age of the day concerned. 
The relative frequency of the counter-electrojet 
with any geophysical parameter would be directly 
related to the variation of the ratio MoH/A H 
with the above parameter. 

The solar cycle and the seasonal effects in the 
lunar daily variation of the H field at the equatorial 
stations have been described for Huancayo by 
Rastogi (1968) and for Kodaikanal by Trivedi and 
Rastogi (1969). The present paper has derived 
the data from these publications for studying the 
ratio M^H/aH. 

First w^e examine the lunar effect on the occur¬ 
rence frequency of the counter-electrojet event. 
In Fig. 1 are plotted the percentage frequency of 
occurrence of the afternoon coxmter-electrojet 
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events at number of siaiions in terms of the lunar 
I I and separately in terms of the lunar time (r). 
Some of the results by earlier workers are also 
•ncliided in the diagram. It is very clearly shown 
here that the occurrence of the coiinter-electrojet 
is intimately associated uith the lunar age or with 
the lunar time. The counter-electrojet is most 
frequent at lunar age around 02 hr, /.e.. two days 
after nev. or full moon. In terms of lunar time, 
the counter-electrojet is most frequent at about 03 
lunar hour. about 3 hours after the iipner or 
louer transit of the moon. 


TRIVANDRUM 2ARIA 



Fig. i . The variation of the percentage occur¬ 
rence frequency of the afternoon counter-electrojet 
events at number of equatorial stations as a 
function, of lunar age and lunar time. 

The lunar perturbations (due to semi-monthly 
wave) in aH is known to be almost absent during 
the night hours and is ma.ximum around midday 
(Rastogi and Trivedi, 1970). The lunar daily 
wave, however, has largest deviation at different 
solar time depending on the lunar age on that day. 
In Fig. 2 are shown the solar daily variation of 
H at Huancayo averaged over all quiet days of 
D-months in 1951-55. The deviation of H from 
this average curve is also shown for days with 
definite lunar ages: these cur\'es show the lunar 
perturbation in terms of solar time. The largest 
deviation is seen on lunar ages 21 and 09 hr but 
Ihc minimum occurs around 1000-1100 LT when 
AH due to 3^(H) is comparatively much larger 
and so the lunar perturbations would not have any 


a.pparcnl effect. On lunar ages 03 and 15 lunar 
hr large (about iO") depression occurs around 
1.600 LT when aH due to variation is less 
than lOy. and thus one may expect a negative 
value of aFI on those days due to combined effects 
of the moon and the sun. Thus the counter-elec- 
U'cjets in the evening hours are expected to be 
cn days with lunar age around 03 or 15 hr. 
Similarly at l.he morning hours, large deviation 
in lunar wave comparable to at the same 

lime, is expected on lunar ages around 18 and 
06 hr. A more detailed picture can be obtained 
by studying the variation of the ratio (Mo/A)H 
as a function of solar time. In Fig. 3, it is seen 
that although the maximum aplitude of lunar 
M^dH) is about ten times smaller than the solar 
aH, during the midday hours, the ratio (M.,/ AH) 
has two maxima in the morning and in the after¬ 
noon hours. The ratio is only about 0-1-0-2 during 


HUANCAYO 



Fig. 2. Average solar daily variation of aH 
at Huancayo for D-months compared with the 
co-"responding lunar daily variations on days of 
definite lunar ages. 
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midday but is about 0-3-0-8 diirina 0700 LT or 
1600-1700 LT. These two times are apprc.ximately 
the times when the counter-electrojets are most 
frequent. 


HUANCAYO KODAIKANAL 
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Fig. 3. The variation with the time of the dav 
of the change of H field (aH), lunar semi-monthly 
tide in H and the ratio M.-,H/aH for 

equatorial stations Hiiancayo and Kodaikanai for 
the year of low and high solar activity. 

It is seen that on the average the ratio (M.,H/ 
AH) is larger in the evening than in the morning 
hours suggesting greater probability of counter¬ 
electrojet in the evening than in the morning, which 
is consistent with the observed facts. 

Examining the curves for the years of low and 
high solar activity, one finds that both M^H as well 
as aH are larger during years of high solar acti¬ 
vity but the ratio M^H/aH is much smaller in 
the high than in the low sunspot years. This w'ould 
suggest that the counter-electrojets should be less 
frequent during years of high sunspot number, 
which is again consistent with the observations. 

It was also shown by Rastogi (1974a) that the 
number of afternoon counter-electrojet events at 
Huancayo is about 7 times more frequent in 
summer (D-months) than in winter (J-months); at 
Kodaikanai, the ratio is about 2 while at other 
stations the occurrence is practically independent 
of season. In Fig. 4 are shown the ratio M.,H/aH 
at Huancayo and Kodaikanai as a function of local 
time for different seasons. It is seen that at Kodai¬ 
kanai, the ratio is practically independent of season, 
but at Huancayo the maximum value of the ratio 
is about 1 • 8 in D-months and only 0 • 3 in J-months. 
Thus the counter-electrojet events at Huancayo 


should be most frequent dui’ing D-aiontns while 
at Kodaikanai seasonal variation ought to be veiy 
fcable. which is again consistent with the observed 
fact. 



HOUR LOCAL 

Fig. 4. The solar daily variation of the ratio 

of the amplitude of lunar semi-monthly tide ia 
H{M.,H) to the change in H from the mean 
nighttime level at each season of low and high 

sunspot years for Huancayo and Kodaikanai. 

The diurnal, as well as seasonal variations of 
the occurrence of the counter-electrojet events at 

low'-latitLides is consistent with the idea that the 
observed value of the H field is a combined effect 
of the solar variation and the lunar wave. There 
ma}’ be, of course, large deviations in this idea 

for individual cases of the counter-electrojet events. 
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MEMORY SWITCHING OF THIN CdS FILMS 

PYARE LAL, P. N. DIXIT and S. K. SRIVASTAVA 
Radio and Eiectronics Research Laboratory, Department of Electronics Engineering, 

Institute of Technology, BHU, Varanasi 221005, India 

Abstract 

Memory switching in thin CdS films has been, studied and various switching para¬ 
meters evaluated. The switching behaviour is attributed to the filling and emptying of 
barrier-surrounded traps whose existence is well defined. 

Introduction calculated to be of the order of V/cm by using 


E xtensive studies have been made on memory 
switching of wide band-gap polycrystallinei’2, 
amorphous semiconductor materials^-^, various thin 
film heterojonctions"*"" and other devicesS*i>. Memory 
in such a system has been attributed to a non¬ 
electronic process of phase transformation^^* or 
thermal diffusion of electrode metal^^. However, 
these processes appear to be incapable of giving 
satisfactory explanation to the observ'ed memory 
switching behaviour of the system. The present 
investigation has been made with a view to 
ascertaining the mechanism responsible for the 
obser\'ed behaviour in thin CdS films sandwiched 
between aluminium electrodes. 

Experiment 

Thin films of CdS sandwiched betw’een two alumi¬ 
nium electrodes w’ere fabricated by vacuum evapo¬ 
ration technique on thoroughly cleaned glass slides 
by suitable masking arrangement. After each 
deposition, pellets of CdS w'ere made before 
evaporation in order to avoid spurting of the 
material. The thickness of the film was monitored 
by the current through the heating filament and 
time of evaporation of CdS. Electrical contacts 
were made by pressure contact. 

Results 

The study of current voltage characteristic of the 
system exhibited two irreversible stages of conducti¬ 
vity. Initially a very low conductivity is observed 
and this is termed as virgin stage. This stage 
transforms irreversibly to a higher conductivity 
stage termed as post-breakdown stage, when the 
voltage across the sandwich e.xceeds a threshold 
value of about 7 to 10 volts. This stage exhibits 
memory switching between its two substrates of 
conductivity, viz., low' and high conductivity states. 
An explanation to different breakdown potentials 
for transition has been given in terms of different 
effective ionized donor densities in the two states. 
This difficulty can be easily solved, if we know the 
contact field at breakdown. The contact field is 


the w^ell known expression^-. 

^^0 I 

where E is the contact field, is the diffusion 
potential, q is the charge, e is the dielectric constant 
and is the permittivity of the free space. V is 
the applied voltage and N is the ionized donor 
density. 

Further, a detailed study cf the conduction 
process of the system revealed that the conduction 
mechanism in both the stages of conductivity is 
due to field-induced generation of carriers followed 
by impact ionization. 

The variation of current with voltage at different 
temperatures has been studied under steady-state 
conditions. The current decay after thermal stimu¬ 
lation gives the information about the energy and 
capture cross-section in the polycrystalline thin 
films. The current is obser\'ed to be time dependent 
and it assumes a steady state value after some time. 
All, but the shallow'est traps are filled at room tem¬ 
perature when a fixed biasing potential is applied 
across the specimen. The number of majority 
carriers, i.e., ionized donor density, increases dis¬ 
turbing the equilibrium due to increase in the 
current. The trapping of excess carriers then fakes 
place predominantly by shallow traps due to elevated 
temperatures. The decay of current, then starts, 
taking place and after some time an appreciable fall 
is observed. Based on the above analysis of the 
current decay, two trap levels at 0*06 eV and 
0*08 eV with respective capture cross-section 
4 X 10‘-^/cm3 and *04 x lO'-Vcm-^ have been' 
evaluated. 

Capacitance Study 

The study of the space charge capacitance of 
the diodes exhibited the existence of Schottky type 
space-charge capacitance due to thin aluminium 
oxide layer between bottom aluminium electrodes 
and cadmium sulphide. Further the ionized donor 
density in the pre-breakdown state is 8*1 X lO^^/ 
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cm- and in iwo reversible states are 8*8 x IQi'/cm- 
and 18-8 X lO^Vcm-^ respectivelyis. It is thus 
obvious from these data that the effective ionized 
donor densities in the pre-breakdown and low con¬ 
ductivity states are almost the same and show a 
marked variation from this value in the high con¬ 
ductivity stage. 

The temperature variation of capacitance at low 
fixed bias voltage is shown in Fig. 1. This figure 
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Fig. 1. Variation of capacitance with (a) current 
and {b) Temperature (at 2 volts). 
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Fig. 2. The variation of capacitance with time 
(at 2 volts). 

also shows the variation of capacitance with current 
at a constant voltage, current being changed by 
increasing the temperature. It is evident 
from this, that the capacitance and current 


increase with temperature. The capacitance will 
increase only if trap ionization is the cause for 
increased current. Thus, it may be concluded that 
the major increase of the current with rising tem¬ 
perature is due to impact ionization of traps. 

The capacitance of the system was also found 
to change its value with time immediately after a 
low bias was applied as shown in Fig. 2 which 
attains a steady value after about 25 minutes. The 
capacitance at fi.xed bias increases with time in the 
forward bias and decreases in the reverse bias 
operation. Furthermore this fall in capacitance 
was not observed when the sandwich was in the 
high conductivity state. It may, therefore, be con¬ 
cluded that the origin for both the phenomena, i.e., 
change in capacitance and current with temperature 
are associated with Ionization of slow traps. 

Discussion 

The inferences drawn from these experiments 
are used as a probe to explain the mechanism 
responsible for the observed memory switching 
behaviour of the system. The switching behaviour 
is attributed to either electrode metal diffusion, 
phase transformation or filling and emptying of 
barrier surrounded traps. The former alternatives, 
i,e., electrode metal diffusion and phase transforma¬ 
tion. do not yield satisfactory explanation to the 
change of donor density by a factor of two in 
different states of post-breakdown stage. The 
rapidity of the switching behaviour of the system 
also does not favour the idea of phase transforma¬ 
tion. Cadmium sulphide in contact with aluminium 
oxide forms a depletion type of contact as shown 
in Fig. 3. Cadmium sulphide is an N-type semi- 



Fig. 3. Energy Band diagram of Al-Al.^Oq-CdS 
Film. 

conductor and hence electrons are depleted from 
aluminium oxide cadmium sulphide interface when 
positive voltage is applied to the top electrode of 
the sandwich. For larger voltage, impact ioniza¬ 
tion dominates field ionization. Thus by Avalanche 
process, trapping centres which are in excess near 
aluminium o.xide-cadmium sulphide interface are 
emptied out. This causes an increase in the effective 
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ionized donor density and hence an increase in the’ 
field for the same voltage is achieved. The increase 
in the field wifi further enhance impact ionization 
and donor density ftfrther increases and the entire 
process becomes cumulative and instantaneous till, 
all the traps are ionized and switching takes place. 
The transition from high to lew conductivity state 
can be explained on similar lines. In this case 
negative bias is applied to the upper electrode 

ii.e., the direction of the bias is reversed). The 
reverse bias increases the width of the depletion 
region near cadmium sulphide aluminium interface 
and for large applied voltage, impact ionization 
supercedes field ionization. Thus warm electrons 
are generated near cadmium sulphide aluminium; 
interface which are trapped by barrier surrounded 
trapping cenires near oxide semiconductor inter¬ 
face. This reduces the effective ionized donor 
density thereby resulting in a decrease of con¬ 
ductivity. 

CON'CLUSION 

It is thus concluded that the memory switching 
in the system considered is due to filling and empty¬ 
ing of barrier-surrounded traps, which change its 
occupancy and hence the conductivity at threshold 
voltage w’hen switching takes place. 
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MAGNETIC PROPERTIES OF COPPER(II) COMPLEXES OF SCHIFF BASES DERIVED FROM 
PYRROLE-2-ALDEHYDE AND 1SOPROPANOLAMINE/2-AMINO-2-METHYLPROPANOL 


A. SYAMAL AND K. S. KALE 

Department of Chemical Technology, the University of Bombay, Matunga Roadi, Bombay 400019 


Abstract 

The synthesis of new copper (II) complexes of Schift bases derived from pyrrole-2- 
aidehyde and isopropanolamine or 2-amino-2-methylpropanol is described. The Schiff bases 
coordinate through O, N and N as tridentate dibasic ligands. The complexes are characterised 
by magnetic susceptibility (84-294° K), infrared and electronic spectral studies. The magnetic 
moment of the copper (IT) complex of pyrrole-isopropanolamine increases as the temperature 
is low’ered indicating ferromagnetic nature of the complex while that of the copper (11) 
complex of pyrrole-2-amino-2-methylpropanol decreases with lowering of temperature indicating 
antiferromagneric nature of the complex. The difference in magnetic properties has been 
auributed to the presence of steric hindrance arising out of two methyl, groups in the latter 
complex. 


Introduction 

RIDENTATE dibasic ligands yield metal com¬ 
plexes which frequently exhibit novel structural 
and magnetic properties^"-*. The dibasic character of 
these ligands force the metal (ID ions to dimerise 
or polymerise leading to metal complexes with 
unusual magnetic properties. The size of the 
chelate rings influence the magnetic properties of 
the copper (ID complexes-^. We now report the 
effect of steric hindrance on the magnetic behaviour 


of the copper (11) complexes of Schiff bases. We 
have prepared new copper (H) complexes with the 
tridentate dibasic ONN donor ligands 1 and IT 
and studied the magnetic properties of the com¬ 
plexes from 84 to 294° K. 

Experimental 

Pyrrole-2-aldehyde (0-02 M) was dissolved in 
40 ml ethanol and isopropanolamine (0-02 M) was 
mixed with 10 ml ethanol. These solutions were 
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mixed and the mixture was refluxed on a water 
bath for 20 min. to give a yellow solution of the 
Schitf base. An aqueous solution of copper (II) 
nitrate trihydrate ( 0*01 M in 20 ml) was added 
slowly to the Schiff base solution with stirring 
followed by an aqueous solution of sodium carbo¬ 
nate (0*01 M in 20 ml). The mixture was stirred 
magnetically at 60° C for one hr and then cooled 
to room temperature. The separated green preci¬ 
pitates were suction filtered washed with ethanol 
and dried under vaccum. It was recrystallised 
from benzene and dried under vacuum (Yield 50%). 


O 


OH 


—CH;5-CH 
H / 2 

H. , 


'CH. 



-OH 


N" X=N—C—CH, 

H ,/ / 


H 


CH3 CH3 

n 


Cu (pyrrote-2-amino-2-metliylpropanol) was pre¬ 
pared by following a similar procedure as described 
above. The complex was recrystallised from chloro¬ 
form. (Yield 50%). 

The microanalyses were done at the University 
of Bombay. The analytical data are given ini 
Table I. The magnetic susceptibility measurements 


were done by the Gouy method. Diamagnetic 
corrections of the metal and ligand atoms were 
calculated using a standard source'^ Electronic 
spectra were recorded in chloroform with a Beckman 
DK2 recording spectrophotometer using 10 mm 
matched quartz cells. IR spectra were recorded 
in KBr pellets on a Perkin Elmer Model 21 instru¬ 
ment. The molecular weights were determined in 
chloroform at 37° C using a Hewlett-Packard 
Mechroiab Model 301A vapour pressure osmometer 
calibrated with benzil. 

Results and Discussion 

The infrared spectra of the complexes do not 
exhibit the J'(OHj stretching vibration indicating 
the ligand coordination, dibasic character of the 
ligands and the absence of coordinated water in 
the complexes. The osmometric molecular weight 
measurements in chloroform indicate that the 
copper (II) complex of I is tetrameric (Found: 
840, Calcd. 854). and of II is dimeric (Found : 
410, Calcd. 455). Apparently the steric factor 
associated with the presence of two methyl groups 
in the ligand II is preventing the formation of 
tetrameric copper (II) complex. The electronic 
spectra in chloroform of copper (II) complexes 
of I and 11 exhibit a broad absorption band at 
15950 and 17030 cm“i respectively. This difference 
in band position may be attributed to the presence 
of different structures in these complexes^ 

The magnetic susceptibilities and magnetic 
moments of the complexes at several temperatures 
are presented in Table 11 . The magnetic moments 
of the copper (11) complex of I increase as the 
temperature is lowered. On the other hand, the 
magnetic moments of the copper ( 11 ) complex of 
II decrease with lowering of temperature. Approxi¬ 
mating the magnetic properties using the Bleaney 
and Bowers equation^ gave positive J value 
(J = -j- 35cm'i) for the copper (11) complex of i 
and negative J value (J = —133cm“D for the 
copper (II) complex of IL Thus the magnetic data 
indicate that the copper (II) complexes of 1 and 
II are ferromagnetic and antiferromagnetic, 


Table I 


Analytical and electronic spectral data of copper (//) complexes^ 


Complex 

Stoichiometry 

%C 

%H 

%N 

v max (e) 

Cu (pyrrole-isopropanol- 

CuCgHioNaO 

Calcd. : 44-95 

4-68 

13-1 

16950 

amine) 


Found :44*60 

4*70 

13-0 

(140*) 

Cu (pyrrole-2-amino-2- 

CUC 9 H 12 N 3 O 

Calcd. : 47-47 

5-3 

12-3 

1 7030 

methylpropanol) 


Found : 47 •60 

6-0 

12-1 

(115*) 

^ Abbreviation : 

pyrrole=pyrrole- 2 -aldehyde. * litre mole*’’- 

cm*-’ 




Ourr. Sci,-^3 




2S8 


“ Currem 
. Science 


MagneUc Properties of Copper (II) Complexes of Schiff Bases 

Table II 


Magnetic susceptibilities and magnetic moments of copper {ll) Schiff base complexes^^^ 



Cu (pyrrole-isopropanolamine) 

Cu (pyrrole-2-amino-2- 

methyl-pro panoi) 

Temp. 

^copr 

iUGff J® 

Temp. 

COPP 

J^eff 


(°K) 


(BM) cm~® 

(°K) 

X 

M 

(BM) 

cm^ 


(I0~®egs unit) 



(10-^cgs unit) 


293 

1371 

1-80 

294 

1059 

1-58 


215 

1946 

1-83 

215 

1295 

1*50 


161 

2646 

1'85 4-35 

1-87 

159 

1553 

1-41 

-133 

128 

3388 

126 

1694 

L31 

101 

4310 

1-87 

105 

1764 

1*22 


84 

5283 

1-89 

84 

1812 

Ml 


n 

Magnetic moment 

was calculated using the 

Curie equation 




Mf=2-S4 

6T.I.P.=50xl0-« cgs 

units. ^ 

g=2-05 was used. 




M 


respectively jhis difference in magnetic 

behaviour in these two complexes may be related 
to the presence of different structures in these com¬ 
plexes—One a tetramer and the other, a dimer. 
As the ligands I and II both form five membered 
chelate rings around copper (II) in aminoalcohol 
part of the molecules, we believe this significant 
difference in magnetic behaviour is due to thei 
steric hindrance of the two methyl groups which 
prevent the formation of tetramer in copper (II) 
complex of II. On the basis of X-ray structure 
determination of known copper (II) complexes of 
tridentate dibasic Schiff bases with comparable 
magnetic properties, we propose a square planar 
structure for the dimeric, antiferromagnetic 
copper (II) complex of II and a distorted trigonal 
bipyramidal arrangement for the tetrameric, ferro¬ 
magnetic copper (II) complex of 

It is interesting to note that the copper (11) com¬ 
plex of pyrrole-2-aldehyde-propanolamine is dimeric 
with square planar arrangement around each copper 
(II) and the complex is involved in the antiferrc- 
magnetic spin-spin coupling*^. This ligand forms 
a six membered chelate ring around copper (II) 
in aminoalcohol part of the molecule. When the 
size of the chelate ring is five membered in the 
copper (II) complex of the ligand I one gets a 
ferromagnetic copper (II) compound. We do not 


see this chelate ring effect in the copper (11) com¬ 
plex of the ligand II due to the steric hindrance 
as described earlier. 

The authors are indebted to the Council of 
Scientific and Industrial Research for financial 
support. 
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photosynthetic carboxylases in wild and cultivated wheats 
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TN recent years physiological aspects such as 
^ photosynthesis rates, nitrate reductase activity, 
chlorophyll and nitrogen content have been 
examined in primitive and cultivated wheats 
(Evans and Dunstone, 1970 ; Khan and Tsunoda, 
1970, Sinha and Khanna, 1972, Sinha et aL, 1974). 
These studies reveal that the primitive wheats are 
characterized by higher photosynthesis rates (Evans 
and Dunstone, 1970, Khan and Tsunoda, 1970). 
We report the variation in the activities of RuDP 
carboxylase (Ribulose 1-5 diphosphate carboxylase) 
and PEP carboxylase (phosphoenol pyruvate carbo¬ 
xylase) in diploid, tetraploid and hexaploid 
wheats during growth and development in flag leaf 
and ear parts. These were the same genotypes 
which we examined for variation in photophospho¬ 
rylation (Sinha asd Khanna, 1972). 

Seeds of a diploid Triticum monococcum L., a 
tetraploid T. durum Desf. and a hexaploid T. aestivum 
Villcv. Kalyansona were sown in pots and plants 
were raised as described earlier (Sinha and IChanna, 
1972). The activities of RuDP carboxylase and 
PEP carboxylase were determined after the 
emergence of flag leaf. These enzymes were 
assayed according to the methods described by 
Bjorkman and Gauhl (1969) and Khanna and 
Sinha (1972). Photosynthetic carboxylase activity 
has been shown to be positively correlated with 
photosynthesis rate by Neals, Treharne and-Wareing 
(1971) and Nagy et ai. (1972). Results are 
expressed on fresh weight of leaves, awns, and 
glumes. 

RuDP carboxylase activity in the flag leaf of 
diploid and tetraploid wheat was more than that 
in hexaploid befo.’-c anthesis occurred (Table 1). 
At anthesis, the activity of this enzyme was 
enhanced by 50% in tetraploid and about three 
times in hexaploid wheat. Earlier results had 
shown enhanced CO2 fixation and evolution at 
anthesis in Kalyansona, a hexaploid type (Sinha 
unpublished). When the grain development started 
the diploid still maintained the same enzyme acti¬ 
vity but it declined in the other two genotypes as 
compared to the anthesis stage. 

The activity of PEP carboxylase was very low 
as compared to RuDP carboxylase. There was 
decline in the activity of this enzyme following 
anthesis in tetraploid and hexaploid but was less 
affected in diplQi^ 


Table I 

RuDP carboxylase and PEP carboxylase activities 
in the flag leaves of diploid, tetraploid and 
hexaploid wheats following ear emergence 



jti moles CO2 fixed 

f.w. min' 

-1 

Genotype 

Preanthesis 

Anthesis 

Post anthesis 


RuDP PEP 

RuDP PEP 

RuDP 

PEP 

Diploid 

5-0 0*70 

4-7 0-43 

5-8 

0-62 

Tetraploid 

5-0 0-97 

7-5 0-85 

6-8 

0*64 

Hexaploid 

Cv. Kalyan 
sona 

3*1 0-87 

9-5 0-33 

5-5 

0-54 


Table II 

RuDP carboxylase activity in the awns and glumes 
of diploid, tetraploid and hexaploid wheats 


fjL moles CO2 fixed g“ ^ f.w. min“^ 


Genotype 

Preanthesis 

Anthesis 

Post anthesis 

Awns 

Glumes 

00 

c 

< 

Glumes 

Awns 

Glumes 

Diploid 

3-7 

11 

3-6 

1 -4 

4-6 

1-7 

Tetraploid 

3-9 

1-1 

6-7 

3-8 

6-5 

8*0 

Hexaploid 
Cv. Kalyan¬ 
sona 

2-7 

1*4 

4-5 

2-2 

3-4 

2-4 


Awns of wheat and barley are known to contri¬ 
bute photosynthetically towards grain yield (Yoshida, 
1972) RuDP carboxylase activity of awns was 
higher in diploid and tetraploid at preanthesis 
(Table II). At anthesis the enzyme activity in 
awns increased in tetraploid and hexaploid but was 
unaffected in diploid. In glumes which are even 
more closer to grains the activity cf RuDP caibo- 
xylase was almost the same in all the types before 
anthesis (Table II). At anthesis maximum stimula¬ 
tion in the activity of this enzyme occurred in the 
tetraploid, although slight increase was observed in 
diploid and hexaploid types. Very low PEP (0-09- 
0*64^t moles CO^ fixed g"^ fw min.~i) carboxylase 
activity was observed in the awns and glumes at 
all th^ three stages, 
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It is known that the ear size, grain number and 
grain weight increases from diploid to hexaploid 
leadins to greater ‘sink' capacity (Evans and 
Dansrone, 19701. Earlier studies were confined to 
seedlings ’v^herein higher photosynthesis rates W'cre 
obtained in primitive types (Evans and Dunstone, 
1970; Khan and Tsunoda, 1970). The creation of 
‘sink’ seems lo have a profound effect on the photo¬ 
synthetic potential of wheat leaves and other photo- 
synthetically active parts. It would be seen from 
Table I that the flag leaf of hexaploid had* 
poor rates before anthesis but reached maximum 
at anthesis. A similar observation was made in 
respect of photophosphorylation (Sinha and 
Khanna, 1972 k However, the glumes and awns of 
tetraploid type had higher amount of RuDP carbo¬ 
xylase. Our recent studies indicate a large amount 
of photosynthate contribution by awns and glumes 
to the developing grains of wheat (Khanna and 
Sinha, 1973). 

The present study indicates that the primitive 
wheats do not have higher photosynthesis rates at 
all stages of development as compared to the 
advanced types. The photosynthetic potential 


changes with the stage of development and the 
availability of 'sink’. Thus comparisons of physio¬ 
logical traits may have only a limited significance 
in determining evolutionary relationships. 
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LETTERS TO THE EDITOR 


EFFECT OF ANNEALING ON THE CATALYTIC 

activity of copper* 

Bhakta. and TaylorI have shown that gold cata¬ 
lyst, on annealing in vacuo in the temperature range 
of 200° to 400° C followed by quenching at liquid 
air temperature, acquired excess activity (towards 
the dehydrogenation of formic acid) which decayed 
out at a lower anneal temperature. The present 
investigation was undertaken to ascertain whether 
copper would also show a similar effect upon an¬ 
nealing in air for one hour at 250° to 550° C 
followed by either (a) quenching in water at 2,5° C> 
or (b) slow cooling in a furnace. The results revealed 
some unexpected interesting features. Square pieces 
(3-0 cm X 3*0 cm) of copper foils (99-9% purity, 
B.D.H.) from separate lots I, II and III, of mean 
thickness 0*10 mm, 0*12 mm and 0*13 mm, respec¬ 
tively, were used; the gm. equiv. of hydrogen 
peroxide (0*25 N) decomposed per unit surface 
area of the foil during the initial 10 min. of the 
reaction at 69*5 ° C at a stirrer speed of 200 rpm 
was taken as a measure of the activity, a, of the foil. 

As the activity of the unannealed foils were found 
to be nearly proportional to the reciprocals of their 
thickness, mapping of the annealing data of the 
three foils on a single scale based on (1*58 X 10'^ 
gm. equiv. cm."-, the activity of the unannealed foil 
I) was possible. (Fig. 1). 



This investigation has revealed that 
A. the activities of the foils I, II and III, 

(0 remained, apparently, constant at their 
respective unannealed values (i.e,, 
0*85u^, 0*80 respectively) upto T^ ^ 
300° C. 


(it) attained the same minimum residual 
activity (0*5 approximately) in the same 
T^ range of 330° C to 380° C. 

(tit) showed similar trend of activity increase 
(following the minima) to reach once again 
values nearly equal to their respective un¬ 
annealed ones, at about the same tempera¬ 
ture range (380° C to 420° C) and 
remained practically constant at T^ > 
420° C. 

(tv) showed the same pattern of behaviour, viz., 
(i), (ii) and (iii) when the foils were 
furnace-cooled (instead of quenched) after 
annealing at T^^ range 250° C to 550° C. 
and 

B. the Vickers microhardness of foil II remained 
unchanged upto T^^ 420° C, thereafter it decreased 
to a final constant value (70% of the initial value) 
at T^- 480°C. 

In passing, it can be noted that the onset of 
‘softening’ of a foil began at about 420° C at which 
it attained the maximum activity. At the present 
moment it is not possible to say if this is a mere 
coincidence. 

The activity decay in the range 300° C to 
380° C follows a pattern smilar to that observed by 
Eley and MacMahon- and Uhara et al.^. The 
present investigation succeeds in clearly delineating 
the complete picture of the changes in the activity 
of the foils in the T^ range of 250° C to 550° C. 

It seems likely that the free surface of the copper 
foil is itself active accounting for the unannealed 
activity (0*5 fl^). The activity of the foil in excess 
of 0*5 may be attributed to the surface termina¬ 
tions of dislocations in accordance with the views 
of Cratty and Granato^; the annealing characteris¬ 
tics of its hardness are also consistent with these 
views. These dislocations are, perhaps, introduced 
in the foils when they were cold-rolled (during 
manufacture) ; as the thinness of a foil is, presum¬ 
ably, proportional to the amount of cold-work per¬ 
formed and, consequently, to the number of disloca¬ 
tions introduced, the reason for the observed 
dependence of the activity of a foil on the reciprocal 
of its thickness, becomes clear. 

The rise in the activity following the minimum 
is, however, not easy to interpret. There is, un¬ 
doubtedly, visible roughening of the surface of the 
foil after annealing at T^> 380° C. But this alone 
is not sufficient to account for the observed increase 
in the activity ; nor can this increase be attributed 
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ilLiiC i kG'AIC SAjgC AL ANij TA--R?y£4iL 
iS5TL'DI£5 OF Cctlll). Pr(iil) --\ND AoUrl* 
PICRAMATUS 

SoMO inner iransiiicii meiei picra::n:.es. r/n. 
iantnc-iitiLut. cerium, prciieo'uyniiiirn, neojv'miuiii, 
samariLim, gadolinium, dysprosium and hoiniium 
picrarnates, vrere prepared recently by us and their 
stoichionieir}' establisheci by eiemeriiai anaiv'sis. 
amperomeiric. coiiduciorneiric and pctenticinetric 


e aisc rmeccsled -H^N-^Ln coordina- 
licj; [td^rtre earm ion) in metal picrarnates on 
_,;:c .ci.iis^of..:.c. .,spectral studies. The present corn- 
man, za.-.oci reports the ^ electronic spectral and 
nA.nAiii.- 'SiUdicSfiJ 01 ceriuni, praseodymium and 
n.cfyrn’r.m mprarnates. The nature of the coni- 
p,c... .s : nas also been smdied by measurements of 
_; :cai., cpti.vit'Ciance. ,, ^ 

--*e conductance ancS' electronic spectra of the 
.on.pienes v.ere made .as reported in the earlier 
cornmunicalion'k . 

. Th. :ov. molar conductivity of the complexes in 
L. irne.it:. iformamide .showed that these complexes 
arc non^electrolytes. The spectral data of praseo- 
d,.miuai and neodymium picrarnates in ethanol are 
sarnniarised in Tabic J, and for comparison, data 
for aqueous salt solutions are also given. 

Tne spectral behaviour of lanthanides is funda- 
nnn.ahy different from that of d-block elements. 
7ne easic reasons for the dilferences lies in the fact 
ihu: me electrons responsible for magnetic spectral 
properties of lanthanide ions of 4 / electron and 
4/ orbitals are effecp'vely shielded from interaction 
V. i.h external forces by* the overlapping of 5 s~ and 
fr:' shells. The bands may be assighM to the 
transitions in which an / electron is excifeef To’ an 
cuter d. s or .p orbital-^ and the spectra h'av^'''been 
,;S 3 :cnCvi to 4f-5cl transitions'*. The electronic 
spectra of the cerium picramate show five bands 
m.pearing at 21735 'ivwj,“23250 (vw--), 31755, 44455 
...tJ 47660 cni’h Tne first three bands may be due 
to La.portc-aHovved 4/— Sd transitions. 

.t i-t evident from Table I that the shifts in the 
buectra of praseodymium and neodymium picra- 
nx.ies are towards lower wave numbers relative to 
the acyao ions. There are small differences in 
frequencies o.- moiar abso.'-ption except that the 
£i_yueiGensidp ity iransiuon •^G-,o in the 

.•..c.^'yuriuni picramate wuhich increases in intensity 
menr -irzbAS in the salt lo e~ 17-50 in the com- 


Table I 



Liccii onic sp^'ctrd c 

'■'J p- t.S» OUy iii Jliil 

and medymhi 

ni and dm!: 

• covrespundiny 

complexes 


Transition 

i_n (NO-i- 
in waier 

€ sal i 

[Ui (CJiT} (NO..) 
{NH20)3-2H20] 
inethancl 

e complex 

€ Complex 

€ salt 



17,000 

1*90 

16,£6.0. (0-0C83}? 

„ . T:lO 

i-36 


-> "Pa , 

.20,750 

3-00 

20,700 (G-G024)‘' 

3'-55 

M 8 

Pr 


21,320 

4*20 

21,140 (0 C0S5,i* 

11-76 

2-SO 



22,470 

9*95 

22,430 (O-OOr/j* 

^ 10-89 

2-09 

% 

'Ho e 

Ui 

o 

o 

6-42 

12,450 (0-0C40jf 

: hs.. 11-90 

1-S5 


“> -'S, , 

13,400 

5*65 

13,310, /;) 0C67)*' 

- 9-20 

1-57 

Nd 

'G- 2, -G: 2 

17,-00 •. 

6*25 

■ 17,150 (.O-CiOS?)* 

17-50 

00 

o 


-Hn-^Gt 2 • 

19.000 

3-36 

.18,910 (O'0O47)S^ 

6-26 

1-S6 



■*19,500 

1-65 

19,400 (,0-0051)« 

• • ’ 3-66 

2-21 


^Values in pare: 

niiieses snow tne 

nephelanxetic 

efiect (1-^). 
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piex. Thiis it is clear that 4/ orbitals do not parti¬ 
cipate much in bonding; if they did, vibronic coup¬ 
ling would lead to marked changes in intensity, 
position, and sharpness of the /-/ transitions. Fcui* 
bands have been observed in the electronic spectra 
of praseodymium picramate which are due to transi¬ 
tion from the ground level to the excited J 
levels of 4/- configuration respectively. The red 
shift or nephelauxetic effect which is regarded as 
a measure of the covalency of the coordination 
bond was calculated for the rare earth complexes 
Uy jc-^genb-cn c: a*/.* ", using the relation 
l-jj = {v aquo —V complex)/p aquo 

(where v is the wave number of absorption band 
of rare earth ion) and assuming that each J level 
of a 4/” configuration is linearly dependent on the 
radial integrals. On the basis of this assumption, 
Avjv aquo of all bands of the same rare earth 
complex should be similar. However, our earlier 
observations-^ as well as the present results (Table I) 
indicate that the A I'/P aquo values for different J 
levels of a rare earth complex differ from each 
other considerably. 

Thermqi' Study .—^Thermorgravimetric analysis of 
the samples was done by the method described by 
Agrawal et al^. In the case of Ce picramate one 
water molecule is lost around 90° C and the 
second water molecule around 128° C, On the 
other hand, in the case of Pr and Nd picramates 
both the water molecules are lost around 130° C. 
Ce, Pr and Nd picramates decompose into the 
stable oxides (Ln^O^) at 450°, 650° and 700° C 
respectively; the increase in the thermal stability 
is perhaps due to a decrease in the O-Ln bond on 
Account of lanthanide contraction. 

The authors thank Prof. Wahid U, Malik, Head, 
Chemistry Department, Roorkee University, Roorkee, 
for some research facilities and encouragement. 
Department of Chemisrty, R. C. Agarwala. 
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e- CAPROLACTAMS FROM 4-ALKYL-, 
4-DiHA LO- AND 4-TRIHALO- ALKYL-2, 

5-C YC LOHEXA DIENONES 
In our earlier publications^ we have reported some 
of the interesting reactions of 4-aIky!-, 4-dihalo- 
and 4-triha]o-alkyl-2,5-cyclohe.xadienones. We 
report here the preparation of three caprolactam 
derivatives from these dienones. The latter were 
prepared from p-alkyl phenols by reaction with 
chloroform or carbon tetrachloride as described in 
literature and were catalytically reduced in alcohol 
solution vvith 5% Pd/charcoal to yield the corres¬ 
ponding cyclohexanone derivatives. The oximes of 
the latter, prepared as usual, when subjected to a 
Beckmann rearrangement in the presence of cone, 
sulphuric acid or PCI- afforded the lactams as 
colourless crystalline solids from benzene-pet ether 
in yields ranging from 30-50^0 as in the case of 
Hid. The rt.'^Trangement of the oxirme lie takes 
place only Wi^. PCI-. Sulphuric acid however gives 
a tarry mass. 






R 


I. 

II. 

111 . 


R H, Ri = CHCh : 
(a) m.p. 54""-'' ; 

(c) m.p. 132-34'' : 

R = H, Ri - CCI3 : 

{a) m.p. 104^; 

(r) m.p. 170~7U ; 

R = CH3; Ri -= chci.> 

(a) m.p. 102"'-'^ ; 

(c) m.p. 157"' ; 


(b) m.p. 47"'“^ 

(//) m.p. 152-54L 

(b) m.p. ; 

(d) m.p.'160-61 f 

{b) m.p. 87' ; 

(d) m.p. .172-74L 


In the case of the oximes there is the possibility 
of syn- and anti-isomers being formed but in all 
cases only one product could be isolated. Similarly, 
in the case of compounds HI/?-llIJ, the possibility 
of cis-trans isomers also exists but here again only 
one compound could be obtained. From the 
spectral data collected by us it is not possible to 
assign any definite configuration to the methyl group 
in these compounds. 

The i.r. spectrum (KBr) of a typical caprolactam 
(IJ) showed bands at 3200, 1660 and 1300 cm'^ 
corresponding to an amide (secondary) grouping. 

The n.m.r. spectrum (CDCI3) of Illd showed 
the methyl protons at as a singlet at 1-3 5 while 
a.doublet around 0-9-1-15 for three protons was 
assigned to l.he methyl protons at C.>. The complex 
muliiplet at 1 -5-3-9 5 for seven protons corresponded 
to the six methylene and one methine proton at 
Co. The singlet for one proton at 5-65 5 was 
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attributed to the proton of the dichloromethyl 
group at Cj. The NH proton was obtained as a 
broad singlet at 7*12 5. 

Ail the compounds gave satisfactory analysis for 
C. H and N. 

Institute of Science, J. R. Merchant. 

15, Madame Cama Road, Dipak Roy. 

Bombay-32. Aw^usi 27, 1974. 
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SUBSTITUENT EFFECT OF THE CF3 
GROUP IN AROMATICS 

The effect of the CF.. group on the electron distri¬ 
bution of the phenyl part has been discussed by 
many workers^'^^ Different mechanisms such as 
iluoride type no bond resonance, hyperconjugation 
and similar other mechanisms have been suggested 
to explain the strong electron withdrawing effect 
of the CF.j group. 

Spectra of isomeric trifluorotoluidines CF;^C2- 
H4NH., have been studied in detail in solution as 
well as in the vapor phase. The solution spectra 
are shown in Fig. 1. On the basis of a large 



Fig. 1 

amount of data on substituted anilines, Forbes and 
Leckie" have drawn some conclusions regarding 
the effect on the ultraviolet spectrum of aniline as 
a function of the nature of the substituent. Present 
results are discussed in the light of these as also 
general considerations of substituent effect. 

The two bands generally observed in the spectra 
of substituted anilines in the region above 200 m/^ 
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are the usual B and C bands, the former being 
around 240 m/^ and the latter around 295 mg.. 

it has generally been accepted that the B band 
has a large contribution of intramolecular charge 
transfer stale. The effect in para substituted 
anilines when the other substituent is an electron 
withdrawing, is a large bathochromic shift of the 
aniline B band and the C band remaining more 
or less in the same position. In some cases two 
bands merge giving only a broad single band. In 
the case of ortho and meta isomers, for acceptor 
substituents, quite often, two B bands are observed' 
and the C band shows a large bathochromic shift. 

In CF.. substituted anilines, since CF.^ is an 
acceptor group, the spectral changes in general 
follow the above pattern, but there are some pertinent 
differences. First, the shift of the C band in meta 
and para isomers is much less than for other elec¬ 
tron accepting substituents like formyl, acetyl with, 
delocalised tt orbitals. Secondly the B band does 
not show a splitting in ortho and meta isomers as 
in other cases. This shows that the electron with¬ 
drawal mechanism of CF^ group is different from 
the usual acceptors like formyl. 

It is known that the spectral effects in case of 
unsaturated acceptors like formyl are principally 
due to electron induction. Splitting of the B 
band in ortho and meta substitutions is due to 
the separation of the benzenoid B band and the 
aniline charge transfer band resulting from the 
pronounced lowering of the latter. The shift of the 
B band in para and of C in ortho and meta are 
also due to the some electronic effect. Thus the 
electron withdrawal mechanism of the CF3 group 
does not seem to be due to tt induction but due 
to held effect. It is interesting to note that a 
similar idea has been put forward by Streitwieser 
and Holtz to account for the differences in reactivity. 

Department of Chemical M. R. Padhye. 

Technology, S. A. Agnihotry. 

Bombay, October 2, 1974. 
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A MICRO SUBLIMATION STEP IN THE UV 

SPECTROPHOTOMETRIC DETERMINATION 
OF DIAZINON 

The microdetermination of diazinon^"*"^ through 
2^isopropyl-6-methyl-4-pyrimidinol is tedious; fur¬ 
ther the presence of animal and vegetable co-- 
extractives complicate the analysis. In this com¬ 
munication a micro sublimation step is described 
for the purification of the pyrimidinol before UV 
determination. 

2-isopropyl-6-methyl-4-pyrimidinol sublimes to 
white crystalline needles. The sublimation of the 
pyrimidinol is carried out by heating at 115± 1°C 
for 10 minutes and is thus purified from co-extrac¬ 
tives which in effect do not volatalise at this tem¬ 
perature. 

The sublimation assembly (Fig. 1) consists of 
a metallic hot air-bath top covered with an asbestos 
sheet. 



Fig. 1. Diagram showing the sublimation 
assembly. 

An unspouted specimen tube fits the central hole 
of the asbestos cover, through another hole passes 
a thermometer. The receiver is another unspouted 
specimen tube of a slightly larger diameter. The 
bath may be heated either electrically or by flame 
at the rate of about 10° C per minute. 

The contaminated pyrimidinol requiring purifica¬ 
tion is taken in the specimen tube, and the subli¬ 
mation carried out at 115±10°C for 10 minutes 
and then the apparatus is allowed to cool to the 
ambient temperature. The sublimate is dissolved 
in 95% V/V ethanol and absorbance measures at 
272 nm. The quantity of diazinon is then deter¬ 
mined from a calibration curve prepared from puri¬ 
fied pyrimidinol. One mg of pyrimidinol is 
equivalent to 1*657 mg of diazinon. The calibra¬ 
tion curve obeys Beer’s Law over the range of 
0-80 ppm of pyrimidinol and the molar extinction 
coefficient is 4864. 

For recovery studies known quantities of the 
pyrimidinol were spiked with about 500 fold excess 


of tissue extractive and the recovery by sublima¬ 
tion determined. Recovery of the pyrimidinol by 
the proposed method was satisfactory and reproduci¬ 
ble and was found to be 99*25% with a standard 
deviation of ±0*75% upto 100 Mg level. Subli¬ 
mation of quantities greater than 100 Mg results in 
substantial loss of the pyrimidinol and is therefore 
not recommended. It was found that a slight 
variation in the sublimation assembly did not signifi¬ 
cantly affect the recovery. 

This purification step by micro sublimation 
should find an extensive application in the deter¬ 
mination of diazinon in matrices such as animal 
tissue, vegetable matter, etc., giving copious co¬ 
extractives. 

The authors thank F. V. Arul, the Director, 
P. Chandra Sekharan and Dr. Pichammal Visvanath, 
the Additional Directors, for encouragement. 

Tamil Nadu Forensic Science A. Irudayasamy. 

and Chemical Laboratory, T. R. Kamala. 
Madras-4, September 12, 1974. 
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DISTRIBUTIONAL PATTERN OF 
THYROTROPHS IN THE PITUITARY OF 
HETEROPNEUSTES FOSSIUS (BLOCH.) BASED 
ON RADIOTHYROIDECTOMY 

Although the pituitary of teleosts has been 
extensively studied">8,4 j^ck of agreement about 
the function of the various pituitary cell types is 
obvious. It is largely due to the fact that experi¬ 
mental allocation of function to the cells has been 
attempted systematically only in a few speciesL 
In the teleosts the distributional pattern of the 
thyrotrophs greatly vary among different species. 
In some they are situated in the proximal pars 
distalis-, whereas in others they are in the rostral 
pars distalis‘i or even between the two zones*"L 
In the present investigation 10 H. fossilis were 
given 250 MCi of 1-131 in two instalments at an 
interval of six months and sacrificed after the com¬ 
pletion of a full year. The pituitary was fixed in 
Benin’s fluid containing 5 gm of Murcuric Chloride ; 
sections were cut at 5 m thick and stained in combi¬ 
nation of PAS and lead haematoxylin (PbH), 
aldehyde fuchsin (AF) with Halmi’s fastgreen- 
Chromotrope 2R-Orange G and Mallory’s triple 
stain. Thyroid was fixed in Bouin’s fluid, stained 
in PAS and Ehrlich haematoxylin and autoradio¬ 
graphs were prepared using NTB 3 Kodak emulsion. 
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tr: on\\' cne fish remnants of the thyroid was 
-n the form of 3 or 4 scattered micro- 
:o;;:e;e v-.h.ieh ea\e positive autoradiograph (Fig. 4). 
!n ihe others as no viable thyroid tissue was 
present auloradiographs were negative. In the 
p-riiai ihyroideciomised fishes as the thyroid is in 
the form of mic.'-ofollicle autoradiograph is very 
'rnaii v.hen compared to the controls (Fig. 5). 
Both in partial and total radiothyroidectomised 
hshes the pituitary thyrotrophs exhibited extensive 
eompensatory hypertrophy. They measure 14/^ in 
d’ameier in comparison to control which measure 
only (Figs. 1 and 3). The activated nuclei is 
roond w'.ih prominent nucleoli. Several of them 
have large vacuoles in their cytoplasm (Figs. 1. 2). 



Figs. 1-5. Figs. 1. 2. Arrows show hypertro¬ 
phied thyrotrophs in the radiothyroidectomised fish, 
X 800. Fig. 3. Arrows show thyrotrophs in a 
normal fish, X 800. Fig. 4. Autoradiograph of the 
thyroid In a partially thyroidectomised fish, x 80. 
Fig. 5. Autoradiograph of three thyroid follicles 
in a normal fish x 80. 

These hypertrophied cells sometimes lack a dis¬ 
tinct cell boundary and groups of them look like 
a syncytium. In the control specimens it is diffi¬ 
cult to differentiate the thyrotrophs from the 
gonadotrophs as both were stainable with PAS, 
AF, aniline blue and fastgreen. In this species the 
thyrotrophs are localised in the middle of the 
proximal pars distalis flanked by gonadotrophs on 
either side. The acidophilic somatotrophs are dis¬ 
tributed throughout the proximal pars distalis. 

I am indebted to Dr. K. N. Udupa, Director, 
Institute of Medical Sciences and Dr. L. M. Singh, 
Surgical Research Laboratory*. Banaras Hindu 
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University, for providing all facilities. The financial 
assistance of Council of Scientific and Industrial 
Research of India, and the technical advice of Dr. 
A. G. Sathyanesan are greatly appreciated. 

Surgical Research Lab., Shamim H.aider. 

insLitute of Medical Sciences, 

Banaras Hindu University, 

Varanasi 221005, India, Sepiemhcr 16. 1974. 
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EFFECT OF A COPPER INTR.4-UTERINE 
CONTRACEPTIVE DEVICE ON SUB-CELLULAR 

DISTRIBUTIOxN AND CONCENTRATION OF 
COPPER IN THE RAT UTERUS 

Copper containing intrauterine contraceptive device 
(Cu-IUD) has been reported to have better con¬ 
traceptive efficacy and minimum side-effects than 
the .polyethylene lUDs. The primary mode of 
action of copper has been attributed to its effect 
on endometrium and alteration of uterine fluid 
milieu both in animals and womanl. The catalase 
enzyme activity in the endometrium ..'Of rat is 
reported to be stimulated by Cu-IUD-. .-The presence 
of copper in cer\u*cal mucus inhibits sperm pene- 
tratien’k There is non-uniform dissolution of 
copper ions from-wire and even flakes of copper 
are shed from the wire^ but the overalk jelease rate 
of copper from device is 10*3 mg/year--‘ and its 
concentration is • significantly higher • in the late, 
secretory phase in womans It is; pertinent to 
mention that copper content of liver, lungs, etc., 
remains unaltered after Cu-IUD signifying its Iqcal 
effecth The subcellular localisation of copper -in 
the uterus is still unknown. . " .. 

Accordingly, the present investigation deals Vwith 
the subcellular distribution of copper, m rat uterus 
fitted with a copper lUD. •. 
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Colony bred adult female albino, rats (i50- 
ZOOui-i. of the Institute with regular‘estrous cycle 
were used in this investigation. A piece of clean, 
soft. lOO'^y copper wire t;0'2nim diameter) was 
fitted through the lumen of one uterine horn 
irrespective of the stage of the cycle by methods 
described previously-. The contralateral horn was 
sham operated by passing the suture needle through 
the uterine iunieii and served as control. Surgery 
was carried out under aseptic precautions. 

The animals were sacrificed 15 day after Cu-IUD 
insertion or sham operation during the estrus 
phase of the cycle. The. copper-bearing and con¬ 
trol uterine horns were .. carefully dissected out, 
pressed between filter papers to remove the luminal 
fiuid and weighed to the nearest 0*2 mg on a 
Roller-Smith balance. Copper was estimated by the 
techniejue of Hubbard and Spettol* and polaio- 
graphic estimations were done by the method des¬ 
cried earlier®. 

Table I 

Tfie uptake of copper ions M'et-weight) by 

suhceUufctr fraction of rat uterus 


Fractions 


Uterus 

Control horn 

honi 

Nuclear 

1- 57 ±0-.1-1' 

- . .2^&i0-i7 

Mitochondria 

l-33iO-14 

l-30i0-10 

Microsonies 

0-65±0-.ll 

0-674;0-05 

Supernatant 

2-43±0-17 

4-00 ±0-12 

Whole tissue 

6-4.3 iO-16 

8-60±0-2e 


Data is based on 6 estimations of each fraction. 


It will be evident from the results presented in 
Table I that the/concentration of copper was 
highest in both ttie horns in supernatant followed 
by nuclear, mitochondrial and microsomal fractions 
in a dirniniabing order. In the Cn-IUD bearing 
uterine ^Jrdrn, there was a significant increase in 
copped ill nuclear and supernatant fpactions 
(P<0'01) while its level remained virtually un¬ 
altered in' mitochondriar and ihicrosomal fractions. 
In the whole uterine tissue, also copper was signifi¬ 
cantly accumulated in Cn-IUD horn (P<0-01). 

Copper is a versatile catalyst and participates' in 
a number of enzyme reactions under normal physio¬ 
logical concentrations. . A significant increase> in. 
the copper content of Cu-IUD bearing uterine hpra 
appears to create a pharmacological condition .apd 
inhibits or blocks copper .dependant enzymes, thfire- 
by making the endometrium -hostile to reception 
of eggs. It is, reported that -continuous liberation 
of metal ions in the uterine lumen is necessary, for 
their sustained contraception action^. Histocheml- 
caily, copper has been demonstrated in the end<i>- 
metrium. of women- during the secretory phase^P. 
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Thus the present study reveals that copper gets 
a'jcum-a.h:;e-.i in rne uterhs and appa'rendy alters its 
recepriviiv to eggs. ••••■io-. 

Studies are in progress "tO determine, the release 
■ rate of copper in the uterine tissue arid fluid. 

'fi/s investigation was supported by a grant from 
ih: Ministry of Health and Family Planning, 
Government of India. Thanks are 'due to Dr. M. L. 
.Dhar for his keen interest' in' this study and to 
S;r-'i R. P. Sinha and ?M;ss ShobTa Srivastava for 
.eehnicai assistance. 

■Ce-nirai Drug Res. Institute, A. R. Chowdhurv. 
Luchnow, June 21, 1974. S. R, Chowdhijry. 

Amiy.v B. Kar. 
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OCCURRENCE OF STREPTOMYCIN RESISTANT 
AND DEPENDENT MUTATIONS IN RHIZOBWM 
LUPINI UNDER THE INFLUENCE OF NITROUS 
ACID 

Resistance, dependence and sensitivity to strepto¬ 
mycin are w'ell known in bacteria. Newcombe and 
Hawirkoi isolated streptomycin dependent mutants 
of Escherichia coli in the presence of streptomycin. 
These mutants would not grow if streptomycin was 
not supplied to the medium. B.alassa and Gabor-’^ 
studied transformation using a streptomycin 
dependent strain of Rliizobitim hipini which had 
been obtained as a single step spontaneous mutant. 
K streptomycin dependent strain was isolated by 
Mishra and Ravin^ from a streptomycin resistant 
population of DlpJococcus pneumoniae. In the 
present report isolation of a streptomycin dependent 
strain by the treatment of the streptomycin sensitive 
strain of Rhizohhim lupinl with nitrous acid is 
communicated. 

. . A strain of Rhizohium hiphii (H-13-3) obtained 
from the Hungarian. Academy of Science, 
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budapest, Hungary, was used. Strain was 

obtained as a spontaneous streptomycin resistant 
mutant from this strain. Strain. NSD^ was a 
streptomycin dependent strain obtained as a result 
of nitrous acid treatment of sensitive strain 
H-I3--3. 

Mutagenic treatment .—Freshly growing cell 
suspension of Rhizoblum liipini was diluted ten 
times in liquid complete medium as described by 
Balassa*'' and which also contained 1 ml of vitamin 
mixture, 2 ml of RNA hydrolysate and 1 ml of 
DNA hydrolysate per litre of medium and incubated 
overnight at 30“= C. After washing with normal 
saline and resuspending in the same volume of 
normal saline the cells were treated with nitrous 
acid at a concentration of 0-017 M at pH 4-5 for 
0 to 120 seconds. The reactions were terminated 
by adding 1 ml of the treated sample to 99 ml of 
complete liquid medium at pH 7*0 and incubated 
for 18 hours at 30° C. Platings were done on 
plain CM-agar and CM-agar containing streptomycin, 
immediately after treatment as well as after post 
treatment incubation. Colonies arising on anti¬ 
biotic plates w'ere further tested for their ability 
of resisting higher concentrations of the antibiotic. 

From Fig, 1, it is evident that the percentage of 
survival decreases exponentially with the increase 



0 15 30 60 90 120 

TIME OF TREATMENT ( secs.) 

Fig. 1. Effect of nitrous acid on survival and 
mutation in R. Jupini (strain H-13-3). 
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of time of treatment with nitrous acid whereas, the 
percentage of streptomycin resistant mutation did 
not show such type of relationship. In the case 
of streptomycin resistant mutation, the highest rate 
of mutation occurred at 60 seconds of nitrous acid 
treatment followed by post incubation after which 
the mutation rate decreased. It was concluded 
(Fig. 1) that streptomycin resistant mutations were 
highest when the killing was between 5 to 10%. 

Only one streptomycin dependent strain desig¬ 
nated as NSD;^ was obtained at 60 seconds of 
treatment with nitrous acid foolowed by p^ost- 
incubation for the expression of mutation, and all 
other colonies were streptomycin resistant. 



0 2 4 


HOURS OF INCUBATION 

Fig. 2. Growth pattern of streptomycin resistant 
strain at different concentrations of strepto¬ 

mycin. 

Growth pattern of streptomycin dependent strain 
as compared with streptomycin resistant and 
sensitive strains .—^For the study of the grow'th 
pattern of three strains streptomycin sensitive 
H-13-3, streptomycin resistant and strepto¬ 

mycin dependent NSDj, freshly growing cells in 
exponential phase were washed twice in normal 
saline and resuspended in liquid complete medium 
in a number of 50 ml Erlenmeyer flasks to which 
different concentrations of streptomycin were added. 
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One set for each strain was Jeft without the addi¬ 
tion of the antibiotic. Platings were done after 
0 . 2 , 4 and 6 hours of incubation at 30° C and 
colonics were counted after 48 hours of incubation. 



Fig. 3. Growth pattern of streptomycin dependent 
strain NSD, at different concentrations of strepto¬ 
mycin. 


The complete inhibition of sensitive cell was 
more pronounced at higher concentration than at 
lower concentrations. Streptomycin sensitive strain 
H-13-3 showed killing effect in presence of only 
10 ju,g/ml streptomycin and with higher concentra¬ 
tions none of the cells survived. Streptomycin 
dependent strain NSD^ had difficulty in surviv¬ 
ing in the absence of streptomycin (Fig. 3) 
proving thereby, that streptomycin was essential 
for its growth but strain H-13-3 and SlVI,S^,j 
had no such difficulty in the absence of 
streptomycin (Fig. 2). It has been established by 
Spotts and StanieH^ that streptomycin causes some 
alterations in the structure of the ribosomes in 
such a manner that the dependent mutation 
hampers their ability to combine with certain types 
of messenger RNA. This may be repaired by the 
addition of streptomycin. The sensitive cells have 
great affinity for streptomycin which makes the 
ribosomes incapable of combining with messenger 


RNA but the ribosomes of resistant cells have no 
such allinity, being unaffected by streptomycin. 
Both resistant and dependent strains showed increase 
in growth in the medium containing low concentra¬ 
tions of streptomycin but decrease was observed in 
the case of high concentrations thereby showing 
that most probably, in this case, the ribosomes 
were adapted only for the lower concentrations of 
the antibiotic and that the protein synthesis was 
hampered at higher concentrations of the antibiotic. 
Molecular Genetics Unit, Ajit K. Mishra. 

Dept, of Microbiology, Pampa Roy. 

Bose Institute, S. K. Das. 

Calcutta-9, India, 

September 23, 1974. 
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A NEW RECORD FOR 

CARfDINA BRACMYDACTYLA PRNINSULARIS 
KEMP, 1918 (OECAPODA, CARIDEA, ATYIDAE) 
FROM INDIA 

Thp: present note reports the subspecies Caridina 
bracliydactyla pen olsu laris Kemp for the first time 
from continental Asia beyond the Malayan penin¬ 
sula. The subspecies is quite common in a peren¬ 
nial pond and neighbouring semi-permanent pools 
on the outskirts of Guntur (16-18 N and 80-29 F : 
MSL -f 31-88 111) in Andhra Pradesh, India. The 
rain-fed pond also receives some water from river 
Kri.shna through an irrigation canal. 

A random sample of forty-live specimens from 
material collected over the period March 1973 to 
July 1974 was utilised for biometric studies. The 
data were compared with those of KcmpC as well 
as those of the syntypes in the British Museum 
(kindly sent by Dr. R. W. Ingle). There is general 
concurrence of the data. 

The largest specimen examined is a berried 
female of I'L 23-5 mm, CL 5-0 mm, RI. 5*0 mm; 
the corresponding data for the largest male are 
22-0, 4-0 and 4-5 mm. The rostrum (Fig. 1 ), 
which is of diagnostic importance, extends beyond 
the antennular peduncle and in some specimens, 
even a little beyond the antennal scale ; -its dorsal 
margin along its entire length is provided with a 
series of 31 to 46 teeth (usually 34-38), of which 
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2 10 4 lie on the carapace; the dorsal teeth are 
moveable, and a pair of setae are set between 
ti:ccess:\e teeth. The ventral margin of the rostrum 
bea.-s 6 lo 15 teeth (usually 9-11); the distal part 
of the ventral border is unarmed : the ventral teeth 
are immovable, laterally compressed and without 
any setae bet\\een them. 
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Fig- 1. Caridina brachy dactyl a peninsiilaris 

Kiemp, 1918; rostrum (CL = 3-5mm). 

Body in general translucent; while minute orange, 
maroon and green chromatophores are scattered 
over the entire body, they are closer together along 
the posterior borders of the somites, on the telson 
and on uropods. Antennular peduncles and eye- 
stalks have larger green and deep maroon chromato- 
phores. 

The .nominate subspecies Caridina brachydoctyla 
hnichydaciyla De Man has been recorded from. 
Indonesian Islands and Andaman Islands (Tiwari 
and Pillai-), from brackish as well as freshwaters. 
The subspecies peninsiilaris Kemp has been until 
now known only from the Malayan peninsula. The 
type material of Kemp’^ was from near Patani in 
Thailand and from a stream of clear water in the 
Botanic Gardens of Penang Island. Johnson^"^ 
recorded it from Singapore, from some mainland 
streams as v.cll as from tidal but non-saline waters. 

It is of interest to note that near Guntur, the 
subspecies peninsiilaris has established itself in 
Jentic bodies of freshwater tiot connected to an 
estuary. We have so far not come across this 
subspecies in the lower reaches of river Krishna. 
The shallow pond and pools which the subspecies 
inhabits are overgrown with Typlia, ValUsneria, 
Ottelia, Ceratophyilum and other macrophytes ; the 
shrimps occur among the vegetation. 

We thank M. s. M. K. Durga Prasad and Y. Ranga 
Reddy, Research Fellows in this Department, for 
initially drawing our attention to the material. We 
are indebted to Dr. R. " W. Ingle of British 
Museum (NH), London, for sending us relevant 
data of the syntypes. One of us (K. R.) thanks 
the authorities of CSIR, New Delhi, for the award 
of a Research Fellowship. 

Department of Zoology, S. Dutt. 

.Andhra University K. Ravindr.\n.\th. 

Pbst-grasiuatei Centre. 

Gumur 522d05i August 26, 1974. 
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A NEW SANGUiNICOLID CERCARIA FROM 
AM NICOLA TRAVANCORICA IN ANDHRA 
• PRADESH 

While studying the infestation: of freshwater snails 
w'ith intra-mollLiscan stages, a cereSria belonging to a 
rare and little known group, viz., 'Sanguinicolid 
cercariae’ was recorded from Balacheruvu in 
Kaginada, Andhra Pradesh. The cercaria was 
found emerging from one out of 37 snails belonging 
to the species Amnicola travancorlca (Benson). 
This is the first report of a freshwater sanguinicolid 
cercaria from this country. 

The methods of study were the same as suggested 
by CableU Cercariae for measurement were killed 
in hot water. All measurements are in mm. Figures 
are camera lucida draw'ings of heat killed, well 
relaxed cercariae under coverslip, with the details 
added free hand. 

The cercaria (Figs. 1 and 2) is small and the 
body is covered wn’th small spines. The spines are 
larger at the anterior end. Tail is ventrally attached 
to the body, such that the body is almdst^at a right 
angle to the tail. Furcal rami are short, pointed 
and devoid of fin-folds. Both the tailstem and rami 
are covered with very small spines. Six to eight 
long bristles borne on conical elevations are present 
along the sides of the tailstem. There is no dorsal 
crest on the body. The tip of the body does not 
form an anterior penetrating organ as in the case of 
spirorchiid and schistosomatid cercariae, the oral 
sucker being absent. However, the spines at the 
anterior end are bigger and closely arranged. A 
pair of hollow piercing spines, characteristic of blood 
fiLikes are present at the tip of the body. Ventral 
sucker Ts absent. Ventral mouth leads into a long, 
club-shaped oesophagus that extends tO' about one- 
half of the length of the body. Caeca are absent. 
There are a large number of unicellular glands in 
the- body ; whether these glands represent the pene¬ 
tration glands could not be ascertained, as the ducts 
were not clear.- •. . 

Excretory system is mesostomate (Fig. 2). 
E.xcretory bladder is small. There are three pairs 
of hamecells in the body and none in tail. A single 
caudal excretory tubule^ hasvbeen observed in the 
present study,, as also by several other workers, ip 
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closely related aporocotylid cercariae (Sewell^, Me 
Coy9 Holliman-*, etc.), while Ejsmont*" represented 
two caudal excretory tubules in the sanguinicolid 
cercaria studied by him. 



Fig. 1. Cercaria iiidicae LXVI. n.s.p., entire 
cercaria lateral view. 

Fig. 2. Body of the cercaria, lateral view, show¬ 
ing excretory and digestive systems. 

Measurements. —Body length 0-092-0-105 and 
width 0-05. Tailstem 0-29-0-312 x 0-02-0-026, 
rami 0-84 x 0-013. 

Cercariae emerge in moderate numbers in a day. 
Swimming is sporadic. Prolonged periods of rest 
alternate with an occasional attempt to swim. 
Cercaria rests with the tailstem bent on itself, and 
the rami crossing the stem, forming a characteristic 
looped structure. 

intramolluscan stages could not be studied as the 
snail host perished while the cercaria was being 
studied. 

Sani^iiinicoUd cercariae can be cJiaracteris^^dj as 
follows : “Apharyngeate, brevifurcate, non-ocel- 
late ; dorsal fin-fold on body and furcal fin-folds 
may or may not be present, tail symmetrical or 
asymmetrical, anterior organ reduced or lacking; 
ventral sucker present or absent. Develop in 
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marine lamellibranchs or freshwater snails. 
Cercariae penetrate directly into fishes and develop 
into adults in the vascular system or rarely in the 
coelom”. 

The present species differs from all the described 
sanguinicolid cercariae except C. hartmanae Martin, 
1952, C. anipjiicteis Oglesby, 1961, and cercaria 
of Saiiiiuinicola clavisi Wales, 1958 in the absence of 
a dorsal fin-fold on body and furcal fin-fplds. The 
present species differs from C, luirtmanae in the 
absence of an anterior organ and ventral sucker, 
from C. amphicteis in .-having a brevifurcate tail and 
from cercaria of 5. davisi in, being smaller and in 
the nature of the gut (intestine in the cercaria of 
S. davisi is four lobed) and in the attachment of 
the tail to the body (tail being posteriorly attached 
to the body in the cercaria of S. davisi). 

The present species is named Cercariae indicae 
LXVr in continuation of the numbers used for 
Indian cercariae by Sewell-. 

1 am greatly indebted to Prof. K. Haniimantha 
Rao for his valuable suggestions. Thanks are due 
to the acthorities of C.S.I.R. and U.G.C. for 
financial support. 

Department of Zoology, A. S. Murty.*'' 

Andhra University, 

Waltair, Am^iist, 20, 1974. 

" Present address : Department of Zoology, A. U. 
Postgraduate Centre, Guntur 522005. 
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CYPRIDOPSrS OC HR ACE A SARS, 1924 
(CRUSTACEA : OSTRACODA), A NEW RECORD 
FROM INDIA 

While studying the zooplankton fauna of Bihar, 
one of the authors (SAKN) came across Ostracoda, 
collected from a freshwater pond at Bhagalpur, 
Bihar. The specimens were identified as Cypri- 
dopsis ochracea Sars. These, specimens .have been 
deposited in the museum of the Zoological Survey 
of India, Calcutta, and the museum of the Post- 
Graduate Department of Zoology, Bhagalpur Uni¬ 
versity. 

A review of the litrature reveals that the species 
is a rare one, • and the only known record is by 
G. O. Sars from South Africa. This species is 
not recorded from •'the" ‘Indian sub-continent.' ‘ The 
■present note is “ifitendecf" to' place’ bn record the 
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actual occurrence of the species of Cypridopsis 
oi'hracea Sars from the Indian sub-continent. Since 
no description of this species is available in the 
Indian fauna for ready consultation, a brief descrip¬ 
tion of the animal is given below. 

Structure of the animal —^The animal has a total 
length of 0*78 mm, the height 0*50 mm and the 
width 0*30 mm. Shell small moderately tumid in 
dorsal vie\\, cuneiform anterior end gradually com¬ 
pressed and acutely pointed, posterior end obtusely 
rounded, maximum width not nearly attaining half 
the length and occur little behind the middle (Figs. 1 
and 2). In profile, oblong and trigonal form with 
the greatest height somewhat in front of the middle 
and not fully attaining three-fifth of the length, 
dorsal edge angularly bent just behind the occular 
region and declining rather steeply with the 
margin slightly sinuate, anterior end obliquely 
rounded and posterior somewhat produced below. 
Surface unsculptured with the fine scantly hairs 
near the extremities. The structure of the specimen 
resembles that of the Cypridopsis' ochracea as 
reported by Sars (1924). 



Remarks.—Cypridopsis ochracea Sars. is easily 
recognisable from any other forms recorded, by 
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the shape of the shell and its unusual light yellow 
colour, which is retained in specimens for a longer 
time even after preservation in alcohol. 

Our sincere thanks to Professor J. S. Datta 
Munshi, Head, Zoology Department, Bhagalpur 
University, for his constant help and enuouragement, 
to the Director, Zoological Survey of India, for 
identification. One of the authors (SAKN) extends 
his thanks to the C.S.l.R., New Delhi, for the 
award of a Research Fellowship. 

Post-Graduate Dept, of Zoology, S. A. K. Nasar. 
Bhagalpur University, . 

Bhagaipur-7, Bihar (India) 
and 

Zoological Survey of India, Maya Deb. 

34, Chittaranjan Avenue, 

Calcutta, West Bengal (India), 

August 28, 1974. 
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OCCURRENCE OF BIOVULAR FOLLICLES 
IN HERPESTES JAVA NIC US AND 
NYCTICEBUS COUCANG 

Polyovular follicles and polynuclear oocytes have 
been reported in the ovaries of some mammals^"‘h 
The present report embodies observations on the 
biovular follicles in Herpestes javanicus and Nycti- 
cebus coucofiq. 

The ovaries of Herpestes javanicus and Nycticebus 
coucantf were fixed in Bouin’s fluid and 10% for¬ 
malin. Paraffin sections were cut at 8 to 10 m thick, 
and stained with Ehrlich’s hematoxylin-eosin and' 
periodic acid-Schiff procedure. 

In Herpestes javanicus biovular follicles at the 
multilaminar follicular stage of development are 
found situated towards the periphery of the ovary. 
The two oocytes of the multilaminar biovular 
follicle (Fig. 1) are approximately equal in size, 
and are separated by the cells of membrana 
granulosa. Each oocyte of the biovular follicle has 
a single eccentric nucleus and is surrounded by a 
distinct PAS-positive zona pellucida. The cells 
of the membrana granulosa are round in shape, 
each having a darkly stained centrally placecf 
nucleus. The ovary containing biovular follicles has 
a corpus luteum of early pregnancy. A few atretic 
follicles and a large number of primary oocytes are 
also present in the same ovary. 

In Nycticebus coucang biovular follicles are 
situated towards the periphery of the ovary. The 
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two oocytes of the biovular follicle (Fig. 2) lie 
in direct contact with each other and arc of equal 
size. Each oocyte of the bioviilar follicle has a 
centrally placed nucleus. 



Figs. 1-2. Fig. 1. Photomicrograph of a biovular 
follicle of Herpestes javanicus. Magnification on X 
220. Fig. 2. Photomicrograph of a biovular follicle of 
Nycticebus coucang. Magnification, X 250. 

In both these animals, biovular follicles are not 
seen beyond multilaminar follicular stage. It is 
likely that these follicles may undergo atresia. 
Whereas in Herpestes iavanicus the two oocytes of 
the biovular follicle are separated by the cells of 
membrana granulosa, in Nycticebus coucang the 
two oocytes of the biovular follicle lie in direct 
contact with each other. 

Department of Zoology, M. S, Khaparde. 

Regional College of Education, 

Bhubaneswar, (Orissa), India, 

September 19, 1974, 
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ON THE NUCLEAR POLYHEDROSIS OF PLUSM 
CHALCYTES ESP. (LEPIDOPTERA: NOCTUIDAE) 

Nuclear polyhedrosis has been reported in Ptusia 
gamma L. by Lepine et ai (1953) and P. chalcytes 
Esp. by Laudeho and Amargier (1963). The 
present communication deals with the occurrence 
of nuclear polyhedrosis in larvae of Plusia chalcytes 
Esp. {= P. eriosoma Dbl.) feeding on groundnut 
(Arachis hypogaea L.) and Flaveria australasica. 
This appears to be the first record of nuclear poly¬ 
hedrosis in P. chalcytes from India. 

Infected caterpillars exhibited typical symptoms 
of nuclear polyhedrosis with rupturing of integu¬ 
ment. On inoculation, the polyhedral suspension 
was found to be highly infective to third and fourth! 
instar caterpillars. The incubation period of the virus 
in fourth instar caterpillars ranged from five to seveit 
days. The inclusion bodies were somewhat triangulafi 
in shape (Fig. 1) and ranged from 0*64 to 1*35/^ 
in diameter with a mean of 0-98 m ±: 0*01. 



Fig. 1. Electron micrograph of polyhedra iso¬ 
lated from P. chalcytes. Line =0-674/*. 

Paraffin sections of infected caterpillars revealed 
the presence of pk)Iyhedra in the nuclei of fat 
body, hypodermis, tracheal matrix, muscles, nerve 
sheath, hind gut, malpighian tubules and testicular 
epithelium. The nuclei of the midgut epithelial 
cells were found to be hypertrophied with some 
dark stained particles. This may indicate replica¬ 
tion of the virus in the nuclei of the epithelial 
cells of the midgut as reported by Laudeho and 
Amargier (1963) in P. chalcytes but it requires 
confirmation electron microscopically. 
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' The authors are”-grateful to Dr. Jean R;-Adams, 
Research Entomologist, Insect Pathology Laboratory, 
Beltsville. Maryland, for making the electron.micro¬ 
graph and confirming the identity of the virus. 

Dept, of Entomology. R. Jebamoni Rabindra. 
Agricultural College and A. V. Navarajan Paul. 
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Coimbatore 641003, T. R. Subramani.aM. 

September 11, 1974. ^ 
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CROSS INFECTIVITY OF NUCLEAR 

POLYHEDROSIS OF A.MS ACTA ALBISTRIGA 
WALK. TO ^OTHER SPECIES OF LEPIDQPTERA 

Results of recent work on possible cross infection 
of polyhedrosis between closely related and un¬ 
related Lepidoptera have been reviewed by Aizawa^, 
Huger- and Smith-*, and it appears that insect 
viruses ar^Lfar from being species specific as was 
once thou^t. Knowledge of the cross infectivity 
of insect,..-yiruses is of theoretical and practical 
importanc^'.especially in the area of virus epizoo- 
tiology^. microbial control. This paper presents 
the' resLiltf'" of inoculation tests with NPV of 
At) 2 .uicta albistriga Walk. (Arctiidae) on thirteen 
species of Lepidoptera. 

Apparently virus free larvae of 1 to 5 days old 
were fed with NPV of Ainsacta alblstriga as 
inclusion bodies by contaminating the foliage of 
respective host plants with polyhedra per ml. 
The insects tested were PericalUa ricinl Fab. 
(i^rctiidae), Euproctis fraterna Moore., Notolophus 
pmticiis Walk, and Porthesia scintillans Walk. 
(Lymantridae), Earias vitella Fab., Spodoptera lituva 
Fab., He Hot his arinigera Hub., Orthago exivanacea 
M. and CosinopJula erosa F. (Noctuidae), Hyblaea 
piirea Cramer (Hyblaeidae), Eiipterote mellifera 
Walk. (Eupterotidae), Papilio demoleiis L, (Papilio- 
nidae) and Sylepta dcrogata Fab. (Pyralidae). The 
inclusion bodies were from semipurified stock of 
‘5‘to 7‘months old. However, 100% infectivity was 
retained even after one year on Ainsacta albistriga. 
The cause of death of test insects was diagnosed 
microscopically with squashed preparation. Cadavers 
having inclusion bodies in tissues were scored as 
virus-infected and those lacking inclusion bodies 
as negative. • 

ft was evident from the results that nuclear 
polyhedrosis virus of Ainsacta albistriga was not 
cross infective’ to> the 13 species of Lepidoptera 
tested. Most of the test species died of bacterial 


infection and of oilier unknown causes. The rest 
pupated normally without any-pathological changes. 
No natural incidence of viruses were reported for 
the species tested except in Spodoptera litiira 
(Nuclear poiyhedrosis-ij, and Pericailia ricinl 
{NuqRar polyhedroses and granuloses^). Since 
these<; two species were not cross infective to NPV 
of Ainsacta albistriga the possibility of induction of 
latent virus infection was ruled out. The negative 
results agree with older view of Steinhaus*^ that a 
high degree of host specificity is a characteristic 
of insect viruses. 

Department of Entomology, N. Rajamohan. 

Agricultural College and S. Jayaraj. 

Research Institute, 

Madurai 625104, September 9, 1974. 
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EFFECT OF CROP AGE ON FIBRE QUALITY 
(TENACITY) IN JUTE (CORCHORUS SP.) 

Although the jute crop is generally harvested soon 
after formation of pods, earlier harvesting is often 
found necessary, particularly for fitting it in a 
suitable crop rotation. While there is evidence of 
reduction in fibre yield when early harvesting is 
resorted to, not much information is available 
with regard to its effects on fibre quality. The 
present study w’as undertaken 'at the Block Seed 
Farm, Singur, Hooghly, in 1972, with a number 
of C. blitoriiis' types and was repeated at the Seed 
Multiplication Farm, Chinsurah, in the same dis¬ 
trict, in 1973, to- ascertain how far the tenacity 
of fibre, a very important quality character, is 
affected by advancing the date of harvest. The 
layout and different cultural operations were similar 
in both the years, but the retting conditions were 
a little different, stagnant water being used in the 
former and slow moving water in the latter. In the 
second year,, a similar separate e^xperiment was 
undertaken with types'of C. capsiilaris. 

Tn 1972, 23 types of C. olitoriiis were sown m 
two repifeations, each ‘ unit plot consisting of a 
single row of 1 metre length having 15 plants. 
Three plants were harvested at random from each 


Letters to the Editor 


275 


Voi. 44, \o. S ] 

April 20. 1975 J 

row ai crop ages of 90, 100, 110 and 120 days. 
The tenaciiy of fibre of each type vvas determined 
with the heip of a ‘bundle tester', as is done at the 
Jaie Technological Research Laboratories, Calcutta, 
ill 1973, the study was repeated with 21 of these 
types along with 5 others, and one extra harx^est 
at 130 days' crop age was investigated. In addi¬ 
tion, 23 capsiilaris types were tested separately. 

Typical values of fibre tenacity are given in 
Tables 1 and II to indicate the nature of the results. 

Table I 


Avcrui^e fibre ienaciiy of olitorius types ig?n/tex) 


— 


90 100 110 120 

130 



days days days days 

days 

i. 

JRO-632 

1972 34-20 T?-10 21-50 16-60 

1973 34-31 32-06 28-93 26-81 

15*12 

2. 

jRO-620 

1972 34-10 22-70 20-40 14-60 

1973 31-62 24-68 22-81 19-52 

16*06 

3. 

C.G. 

1972 30 00 21-70 16-40 12-60 

1973 30-93 23-50 22-93 20-18 

13*06 

4. 

JRO-7835 

1972 28-10 24-30 1810 15-40 

1973 28-87 28-75 27-18 19-62 

15*37 

5. 

JRO-878 

1972 24-90 23-90 22-10 14-30 

1973 29-87 29-81 29-37 23-18 

15*18 

6. 

Sudan 

Green 

1972 27-90 26-0 19-40 15-20 

1973 29-75 23-87 23-00 22-75 

14**00 

7. 

R-26 

1972 29-30 27-50 22-30 17-30 

1973 27-68 27-56 25-00 16-00 

14-87 

8. 

Tanganika-I 

1972 . 

1973 30-87 30-23 30-87 28-50 

23**31 

Tenacity Grades 

^ XT t _ ^ ^ f\ 


1. Very good — above 31*0 

2. Good — between 27-1 and 31*0 

3. Fairly good— between 23T and 27*0 

4. Average — between i9-0_and 23-0 

5. Bad — below 19-0 

Table II 

.di’c/t/gt' fibre tenacity of capsularis types {gm. tex) 


90 100 110 120 

days days days days 


1. 

JRC-321 

19*5. 

26*1 

24-4 

23*8 

2. 

D-154 

19*5 

25*1 

22-8 

15*0 

3. 

JRC-212 

18*6 

25*4 

19-8 

11-2 

4. 

JRC-201 

• 20*9 

25*7 

20*5 

16-1 

5. 

JRC-1108 

2L3 

26* i 

19-1 

16*7 

6. 

JRC-7447 

20*5 

23*6 

18-2 

15*1 

7. 

Narrow leaf 

19*3 

24*6 

23'3 

19*9 

8. 

Zaoping-2 

20*1 

25*6 

13*5 

12*7 


Tenacity Grades 

1. Very good — above 29*0 

2. Good — between 25 T and 29*0 

3. Fairly good— be tween 21*1 and 25*0 

4. Average — between 17 0 and 21*0 

5. Bad —below 17*0 - 

It is seen in Table I that, despite somewhat erratic 
performance of certain types, the tenacity of fibre, 
on the whole, decreased with delay in harvesting. 
While the types barring only a few were good or 


very good in tenacity at the crop age of 90 days, 
there was a fail in each case as the date of haiwest 
was deferred, and. at the last harsest (at 120 days 
and 130 days in 1972 and 1973 respectively), almost 
ali the types, irrespective of their earlier perfor¬ 
mance, were found to be bad (tenacity being below 
19). Even the types, which recorded very high 
tenaciiy values (above 31) at 90 days, registered 
in many cases fairly big fall with a delay in 
harvesting. The performance of capsularis ty'pes 
(Table il) was more or less similar to that of 
olitorius in so far as the decrease in tenacity of 
fibre with delay in harvesting was concerned. 
However, unlike the latter, the former showed an 
increase in tenacity at 100 days’ age, after which, 
the decrease actually started. This indicated that, 
while in olitorius, the first date, i.e., 90 days’ crop 
age was found to be the best of all the dates consi¬ 
dered, in capsularis, the second data, i.e., 100 days’ 
crop age, was the best. This decrease in tenacity 
of fibre in both the species as the harvesting w^as 
delayed was probably due to the adverse effects 
•of increasing age. In the case of olitorius, the 
correct period appears to be 90 days or even less 
and in the other species, 100 days was found to 
be the best. 

Of the olitorius types studied, Tanganyka-I, which 
was studied in the second year only, recorded 
almost the same value till the third harvest, there 
being a slight fail in the fourth. Eyeri at this 
stage, there was a little deterioration in tenacity. 
It was only at the age of 130 days that an appreci¬ 
able decrease was observed and the tenacity was 

found to be fairly good. JRO 878, which was 
studied in both the years, showed considerable dif¬ 
ferences between the tenacity values of the tw'O 
years at a particular crop age. However, the data, 
particularly of the second year, indicated that the 
variety was quite stable till the age of 110 days. 
In the case of capsularis. only one of the types, 
IRC 321, showed some stability’till the last har\"est. 

The tenacity values, recorded in the second year 
at the crop age of 130 days, appeared on the 

whole, more or less similar to that of the first 

year at 120 days’ age (Table 1). The reasons for 
this difference can perhaps be traced to the difference 
in retting conditions. It may be that the quality 
of fibre of the later charges in the first year was 
adversely affected because the same wafer was used 
over and over again. ,. . 

A detailed study is proposed to be taken up 

shortly to ascertain the exact reasons for deteriora¬ 
tion in fibre tenacity of jute, with an increase in 
crop age. 

Thanks are due to the Director, Jute Technologi¬ 
cal Research Laboratories, Calcutra, and the Director 
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of Agriculture, West Bengal, for providing the 
necessarv' facilities. 

All India Coordinated S. N. Maiti. 

Research Project on Jute and A. K. Neogi. 
Allied Fibres, S. Sen. 

12, Regent Park, Calcutta-40, 

June 21, 1974. 


A REPORT ON TRANSITION IN THE 
STOMATAL SIZE WITH AGING OF LEAVES 
IN CLEOME VISCOSA LINN. 

Polymorphism in the stomata has been recorded 
in a few plants^'A During survey of stomata in § 
arid zone plants, it was discovered that there is ^ 

a distinct variation in stomatal size of Cfeome ^ 

r'lscosa. This is a ver>’ common plant growing "Z 
wild in the rainy season. Plants were demarcated F 
from different habitats under different conditions Z 
in the Jodhpur University campus. Three types j 
of leaves were graded according to their maturity 
or aging (young, adult and old). Epidermal 
peelings were made from the abaxial surface of 
the leaf and stomatal measurements were made 
with the help of precalibrated microscope. The 
measurements are tabulated in Table 1. 


,U EdUcr [c™ 

number of epidermal cells with the maturity of 
the leaves. Epidermal cells form a beak like 
structure on both the edges of stomata. Stomata 
with a single functioning guard cells were also 



breadth in microns 
Fig. 1 


Table I 


Size of stomata, the epidermal content and the stomatal index of leaves of C. viscosa 


Age of leaf 

No. stomata 
per 

sq.mm 



Size of stomata in microns 


No. epi. cells 
per 

Sq.mm 

Stomatal 

index 


1 


2 


3 


4 

/ 

b 

/ 

b 

/ 

b 

1 

b 

Young 

8334:61 

27 

21 

24 

18 

21 

18 

18 

15 

2320±243 

26*4 

Adult 

593-54 

30 

21 

27 

21 

24 

18 

21 

18 

20704-193 

22*3 

Old 

340 ±46 

33 

24 

30 

21 

27 

21 

24 

18 

12934-154 

20-8 


/=Length of stomata; and 6=Breadth of stomata. 


It is evident from Table I that the number of 
stomata and epidermal cells per unit area decrease 
with the maturity or aging of leaves. Old leaves 
have few'er stomata and epidermal cells as com¬ 
pared to young ones. It is a well known fact 
that stomata continue to develop through a consi¬ 
derable part of the epidermal extension of the leaf 
by cell enlargement*', and new stomata would 
hardly arise when a leaf has attained full maturity. 
As per stomatal measurements, the stomata appear 
to fall in more than one group. It may appear 
that hardly new' stomata arise in a mature leaf. 
Stomatal measurements at random show four dis¬ 
tinct groups. The smallest stomata were seen only 
in the young leaves and the largest in the old 
ones only. Stomata of four sizes were seen com¬ 
mon in all ages of leaves. The number of stomata 
of size 27 X 21and 24 X 18j« were common to 
all ages of leaves (Fig. 1). This indicates that there is 
an increase in the size of stomata and decrease in the 


observed. Thus from the present study a correla¬ 
tion can be made betw'een : (1) the number of 
stomata and number of epidermal cells; (2) number 
of stomata and maturity of leaf; (3) size of the 
stomata and maturity of leaf in this species. 

The authors are thankful to Prof. H. C. Arya, 
Head, Department of Botany, for providing neces¬ 
sary facilities. 

Ecology Laboratory, T. S. Kachhawaha. 

Botany Department, M. C. Bhandari. 

University of Jodhpur, D. N. Sen. 

Jodhpur (India), September 8, 1974. 
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ON THE IDENTITY OF HABENARIA 

GRASDIFLOR1FORMIS BLATT. McC. 

Habt-ruma '^randifionformis Blatt. McC. and 
H. ^randiflora Lindl. are considered to be dupli- 
ca,tes taxonomically on the basis of similarities in 
the floral structure (Santapau and Kapadia, 1966). 
It was the hope of the author to evaluate the 
position of these species on their growth habits, 
morphology and anatomy of the vegetative organs. 

The plants possess a very short stem that emerges 
out from a globose-ellipsoid special tuberous 
mother root, bearing usually a single leaf lying 
flat on the ground (Fig. 1). The stem bears a 
few short but stout roots and one among them 
has a swollen tip and forms the special tuberous 
root. In all the special tuberous roots studied, a 
single bud or two buds are initiated endogenously 
at the basal part of the tuber enclosed within a 
cavity. At a later stage these bud initials enlarge 
and get e.xposed as small protuberances. 



Fig. 1. Habenaria grandifloriformis Blatt. McC., 
entire plant; tm, tuberous mother root; tr, 
tuberous root. 

Towards the end of the season the stem along 
with the wrinkled spongy special tuberous root 
remains underground, alive till the next monsoon 
when it develops a new plant. Then this special 


tuberous root turns out to be the special wuberous 
mother root oi that plant. This growtn habit is 
repeated in the following seasons. 

The specimens collected for the present investi¬ 
gation befit the laxonomical descriptions of both 
M. gnuidifloriformls and H. grandifiora, and 
revealed identical features of the corresponding 
vegetative organs. The morphology and anatomy 
of the vegetative organs, viz., root, special tuberous 
roots, stem and keaf, as brought out by this study, 
invariably show' striking similarities between the 
two plants and a distinction of the two species 
becomes impossible. 

Biology Department. B. Sasikumar. 

Jai Hind College, 

Bombay 400020. September 13, 1974. 

I. Santapau, H. and Kapadia, Z., The Orchids of 
Bombay. Government of India Press, 
Calcutta. 1966. p. 18. 


NEW RECORD OF LONG GRAIN IN RICE 

Variation in grain length in rice has been reported 
by number of workers. The longest (14-23 mm) 
grain was obtained in Ac. 27 an introduction from 
Chinak The variety SML 128/4 from Surinam 
had been reported to have a grain length of 
14-40 mm2 

During a study carried out at the Central Rice 
Research Institute, Cuttack, on grain size, two lone 
grained varieties Ac. 27 and Roti (grain length— 
13*15) from Madhya Pradesh were crossed in 
Kharif-~\912. 

The average grain length of Ac. 27 is 14-19 mm 
(range—13-98 to 14-50mm). The grain length of 
Roti ranged from 12-68 to 13-58 mm with a mean 
of 13-15 mm. In the Fj plants the grains were 
intermediate in length (13-25 mm). In the Fo 
generation grain length ranged from 9*57 to 
16-17 mm. Out of 530 plants studied 8 were in 
the transgressive class for longer grain. These 8 
plants were carried over as plant progenies and in 
the F^ generation, one culture possessing average 
grain length 16-09 mm, was isolated. This was 
further studied in F=j and found to breed true. 
TTie grain development is normal. This is now 
being maintained. The detailed information about 
this culture as well as the parents is furnished ia 
Table I. 

The variation in grain type in Fo is shown in Fig. 1 
along with that of and parents. 

Grain length exceeding 14-4 mm had not been, 
reported earlier and the present observation is first 
of its kind. The test weight (1000 grain) was, 
however, less than Ac, 27 and this may probably be 
due to reduced breadth and thickness in addition 
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Table I 

Information on parents and extract 

Grain dimension Wt. of 

Maturity Plant Panicle Grain/--- I COO 

Variety period height Tiller/plant length panicle Length Breadth Thickness grains 
(days) (cm) (cm) (mm) (mm) (mm) (gm) 

Rod 124 118 9 29*5 120 13-15 3*35 2*39 42-0 

Ac.27 120 108 7 24-0 75 14-19 3*46 2 39 48*5 

Extract 120 116 7 26*0 85 16-09 5-33 2*33 46*0 

(Roti 
; :Ac. 27) 


CD at 5% for grain 



Fig. 1. Variation in grain type in F.> along with 
that of Ft and parents. 

to other characters which normally influence the 
test weight 

Thanks are due to Dr. R. Seetharaman, Head, 
Division of Genetics, for encouragement 

Central Rice Research Institute, K. Pr.a.s.\d. 

Cuttack 6 (Orissa), 

September, 2, 1974. 

1. Anonymous, National Germ plasm Collection 

of Rice. Central Rice Research Institute, 
India, I.C.A.R., 1971, p. 90. 

2. —, '‘Catalog of rice cultivars and breeding lines 

(Oryza sativa L.),”in The World Collection 
of the hiternational Rice Research Institute, 
1970, p. 193. 

KARYOTYPE STUDY IN 
DIPCADT CONCA NENSE DALZ. 

The genus Dipcadi is chiefly an African genus and 
in India eight species are reported to occur. All 
the Indian species flower in June and July and 
disperse seeds by August 
The cytology of the Indian species is not known 
in sufficient detail except for the report of the 
karyotypes in three species by Mahabale and 
Chennaveeraiah-. In the present paper the chromo¬ 


length 0-64 mm. 

some number and karyotype of D, cpncanense is 
given and this is the first record. The material 
for the present study was collected by Prof. M. S. 
Chennaveeraiah from Malwan (Maharashtra). 
This species is apparently endemic and is distin¬ 
guished from the rest by its large white flowers. The 
root tips were excised, pretreated with 0-002 molar 
8-hydro.xyquirLcline for 4 hours at 10-15® C and 
squashed in aceto-orcein. For the description of 
karyotype the method followed by Levan et al^ 
has been adopted. For determining the type of 
chromosome the centromeric index r= (l/s). Where 
r as the arm ratio, / as the length of the long arm 
and s as the length of the short arm is taken into 
account. 

Twelve chromosomes were counted from the root 
tip cells. Somatic metaphase chromosomes and 
the idiogram are shown in Figs. 1-2. There are 




Figs. 1-2. Fig. 1. Photomicrograph of somatic 
metaphase (2n=12) in Dipcadi concanense, 
X L800. Fig. 2. Idiogram of the above. 

3 pairs of long and 3 pairs of short chromosomes. 
Two pairs of long chromosomes have satellites on 
their short arms. Excepting one pair in which the 
centromere is terminal, in all the other pairs of 
chromosomes the centromere is submedian. The 
details of the karyotype are given in Table I, 
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Table B 


Karyotype 

analysis 

in Dipcadi 

concanense Dalz. 

Chromo- • 
somes 

Length in microns 

Long Short 

arm arm 

Arm 

ratio 

Centromere 

I 

5*50 

2-20 

-fO-55 

2*50 

sm SAT 

11 

4*68 

2-48 

-1-0-99 

1*82 

sm SAT 

in 

6*60 

0*83 

7*95 

t 

IV 

2-20 

0*83 

2*65 

sm 

V 

L79 

0*83 

2*15 

sm 

VI 

1-51 

0*83 

1*81 

sm 


It is significant to note that Mahabale and 
Chennaveeraiah- have also observed two pairs of 
satellited chromosomes in all the three species 
they have studied, and this is indicative of evolu¬ 
tionary relationships in the genus. Further, in this 
species although the chromosome number is the 
same as that of D. saxorum, the karyomorphology 
is entirely different from it. Both the species have 
very restricted occurrence. 

Department of Botany, B. N. Kanmanl 

Karnatak University, 

Dharwar 580003, September 30, 1974. 


1. Levan, A., Fredga, K. and Samdberg, A. A., 

Hereditas, 1964, 52, 201. 

2. Mahabale, T. S. and Chennaveeraiah, M. S., 

Ciirr. Sci, 1957, 23, 367. 


A NEW STOMATAL TYPE 

This note reports a type of stoma which doesn’t 
find a place, either in Metcalfe’s (1950)- classifica¬ 
tion, or in the more recent one of Fry ns Classaens 
and Van Cotthem (1973)i and suggests a name for 
it, for inclusion in the latter classification. 

The author, in his studies on epiphytic orchids^-^, 
encountered stomata with three subsidiary cells, all 
of which are more or less of equal dimensions. He 
has observed them, also in Aerides crispiim Lindl. 
Porpax jerdoniana (Wt.) Rolfe. The nearest type 
to this type of stoma, in Metcalfe’s classification, 
is the ‘anisocytic’, which becomes ‘anisomesogenous’ 
or "anisomesoperigenous’ in Fryns Classaens and 
Van Cotthem’s classification, in all three of which 
there are three subsidiary cells, out of which one 
is distinctly smaller than the other two. The author 
suggests the term ‘isomesoperigenous’, as a new 
type, for a three subsidiary-celled stoma, where all 
the three cells are of equal dimensions, as exempli- 
Ued by the aforementioned plants, to be included 


2^9 

in the latter classification, under the mesoperigenous 
types. 



f—-1 

mm 

Fig. 1. An isomesoperigenous stoma from the 
leaf epidermis of Aerides crispum Lindl. 

However, the recent classification too does not 
solve the basic problem, viz., the identity of the 
subsidiary cell, in epidermes where ordinary 
epidermal cells and those in the vicinity of the 
stomata, look alike morphologically, at maturity. 
It is possible to presume that they are truly sub¬ 
sidiary (in the ontogenetic sense), if there were 
but only one ontogenetic method of a particular 
type of stoma being developed, which need not 
necessarily be the case always. 

Department of Botany, N. SubraHmanyam. 
Ruparel College, 

Bombay 400016, September 30, 1974. 


1. Fryns Classaens, E. and Van Cotthem, W. R. J., 

Bot. Rev., 1973, 39 (1), 71. 

2. Metcalfe, C. R. and Chalk, L., Anatomy of 

the Dicotyledons, I, Clarendon Press, 
Oxford. 1950. 

3. Subrafamattyam, N., Jour. Univ. Bombay (In 

press). 

4. —, Ibid. (In press). 


FUNGISTATIC PROPERTIES OF SOME 
SEEDLING EXTRACTS 

The tender seedling stage of a higher plant appears 
most vulnerable to infection by pathogens. But a 
large number of plants are able to escape infection, 
thereby indicating the presence of some fungistatic 
substance (s) in them. It was this aspect which 
prompted us to undertake the screening of seedlings 
for their fungistatic activity. 

Seeds of various species (Table I) were allowed 
to germinate on moist filter paper in sterilized 
petriplates for two to three weeks and the seedlings 
were tested for fungistatic properties. Entire seed¬ 
lings were crushed thoroughly to extract the juice, 
which was tested immediately against Cephalo^ 
sporium sacchari Butl. and Fusariutn nivale (Fries) 
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Cesati. by slide germination technique^. Percentage 
of spore inhibition was noted after 24 hours and 
the fungistatic activity was measured in terms of 
this percentage. 

Table I 

Inhibitioji of spore gcrnwiCLlion by seedling extracts 


% inhibition of spore 
germination 


s. 

No. 

Genus and species 

Cephalo- 

sporium 

sacchari 

Fusarium 

nivale 

1 

Allium cepa L. 

1*00 

0*00 

2 

Abelmoschus esculent us L. 

30*96 

90*7 

3 

Brassica campestris L. 
van dychotoina Watt, 

100*00 

98*91 

4 

B. campestris L. 
van sarson Prain. 

100*00 

100-00 

5 

B. juncea L- 

0*00 

0*00 

6 

B. okracea L. var capitata L. 

100*00 

100*00 

7 

B, pekinensis Lour, 

0*00 

0*00 

8 

B. rapa L 

100*00 

•36*50 

9 

Cajanus cajan L. 

1-00 

0*00 

10 

Cassia auriculata L. 

4*40 

100*00 

11 

C. occidentalis L. 

3*80 

32*70 

12 

Calotropis procera Ait. 

0*00 

1*50 

13 

Carica papaya L. 

45*00 

52*00 

14 

Cicer arietimim L, 

10*00 

0*00 

15 

Cucumis sativus L 

2*00 

1-50 

16 

Cucurbita moschata Duch. 

36*00 

16*30 

17 

Cyamopsis tetragonoloba L. 

17*82 

15*12 

18 

Dolichos lablab L. 

0*00 

99*80 

19 

Ipomea fistulosa L. 

11*50 

6*70 

20 

Lycopersicon esculentimi 

Mill 

0*00 

100*00 

21 

Lujfa acutangula Roxb. 

12*00 

0-00 

22 

Luffa cylindrica Roeni. 

57*20 

16*91 

23 

L echinata Roxb. 

14*00 

11*00 

24 

Lagenaria siceraria Staodl. 

36*80 

0-00 

25 

Momordica charantia L. 

7*50 

29*55 

26 

Pisum sativm L. 

0*00 

14*00 

27 

Raphaniis sativus L. 

100*00 

100*00 

28 

Tridax prociimbens L. 

0*00 

100*00 

29 

Vigna sinensis L. 

39*21 

30*00 

30 

Control 

99*98 

100*00 


Out of 29 taxa screened, the extract of four 
showed strong fungistatic activity against both test 
fungi (Table I). The extracts of six other species 
were partially active, inhibiting spore germination 
of either of the two test fimgi. Surprisingly the 
extracts of Brassica juncea L. and Brassica peki- 
nensis Lour. (5 and 7 in Table) stimulated the germi¬ 
nation of fungal spores. 

Table also shows that fungistatic property is 
neither a family character nor a generic one. It 
Varies from family to family, from genus to genus 
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from species to species. A plant species which 
partially inhibited one fungus was found to be 
completely inhibitory to other one. 

Further study is needed to isolate the fimgistatic 
substance (s) from these seedling extracts. The 
authors are thankful to Prof. K. S. Bhargava, for 
providing laboratory facilities and encouragement 
to Dr. R. R. Upadhyay, for various suggestions and 
to the S.C.S.I.R., (U.P.), for financial assistance. 
Botany Department, S. N. Dixit. 

Gorakhpur University, S. C. Tripathi. 

Gorakhpur, November 22, 1974. 


1. “Committee on standardization of fungicidal 
tests. The American Phytopathological 
Society,” Phytopath., 1973, 33, 627. 


THE GEl\US pseudoBOTRYTIS 
KRZEMIENIEWSKA AND BADURA 

The genus Pseudobotrytis was created by 
Krzemieniewska and Badtira (1954)i with the type 
species P. fusca. Timonin (1940)-^ and Morris 
(1955)- described the same fungus as Spicularia 
terrestris Timonin and Umbellufa terrestris (Timonin) 
Morris respectively. Subramanian (1956)3 found 
that P. fusca K & B. and U. terrestris. (Timonin) 
Morris were identical and congenric and, therefore, 
he proposed a new combination Pseudobotrytis 
terrestris (Timonin) Subram. In 1961 Tironin^ 
isolated from soil in Honduras a new species of 
this genus, P. bisbyi Timonin. 

Recently the authors collected dead twigs bearing 
black fungal growth from Mt. Abu. The present 
fungus closely resembles P. bisbyi Timonin except 
that the conidiophores are short. P. bisbyi has not 
so far been recorded from other parts of the world 
and hence this is the first record of this fungus 
from India. 

Pseudobotiytis bisbyi Timonin 

Fungus forming effuse, blackish growth on the 
dead twigs. Repent vegetative hyphae brown, 
branched, septate, upto 5*5 ju broad, producing 1—2 
rhizoid like hyphae at the point of origin of conidio- 
phores. Conidiophores arising laterally from cells 
of the repent hyphae, length upto 120 m, unbranched, 
simple, erect, straight, septate, distance between 
septa upto 27 m, dark-brown with the apical cell 
20-24*5 X 4*0 M being hyaline, slightly tapering 
towards the tip, breadth at the base 5 *4-6* 7 m, 
breadth at the middle 4*7-5*4 m; tip globose, 
6*7 X 5*4 M, denticulate and bears a verticil of 
about 12 simple, hyaline, sterigma-like branches of 
nearly equal length, 21 *6-27*5 X 2‘5-4*0 m, thick 
at the base, and gradually tapering towards the 
apex, finally each of which in turn terminates in 
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a nearly globose to elliptical tip, diameter of the 
tip fj., bearing many conidia produced singly 

on minute, short pegs. Conidia ovate to oblong, 
i-celled, pale-brown to fuliginous, smooth-walled, 
with a minute basal scar indicating the point of 
attachment. 5-6*7 x 3-4-7 m fFig. 1). 



Fig. 1. Showing Conidiophores and Conidia, 

Specimen deposited with Botany Department, 
University of Jodhpur, Jodhpur, J.U.M.L., 326. 

Mycology and Plant Pathology K. S, Panwar. 

Laboratory, J. S. Chouhan. 

Department of Botany, 

University of Jodhpur, 

Jodhpur, India, August 15, 1974. 
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AX INTERESTING ASCOMYCETE FROM 
COORG (KARN.VrAKA) 

During a tour in the Coorg Forests an interesting 
ascomycetOLis fungus was collected growing on the 
twigs of Lobelia irigona Ro\b. The infected areas 
were in the nature of stroma forming a thin, black, 
carbonaceous cuter layer on the host. Critical 
examination of the material further revealed its 
identity as a species of Plenroceras Riess. 

(Diaporthaceae; L hitherto an unrecorded genus in 
India. For its identity, the fungus was studied in 
detail and found to be distinct, differing signifi¬ 
cantly from Plenroceras cryptoderis <Lev.) v. Hohn.*L 
the type species, as well as P. popiili Thompson- 
in respect of gross-morphological characters and 
dimensions of fruiting structures, besides being 
collected on a new host. Hence, the same has 
been described here as a new species, viz,, 
Plenroceras lobelii SP. NON'. (Fig. 1) 
Stromata nigra, levia, coriaceo-carbonaceis tenui ; 
perithecia rostellata. tenuiter-tunicata, membranaceo, 
defixLis oblique in plantis textus. ostiolata, usque 
ad 1-2 per stroma, magnit : 340-510 x 255-340 m ; 
collo brevia vel piriformibus, 136-170 x 80 At, 
diagonalia e: lateral!a oriunda ; periphyses numerosae, 
filiformae hyalinae ; paraphysibus nullae ; asci octo- 
spori, unitunicati, aparaphysatae, cylindracei vel 
clavati, emergentes in fasciculo, magnit : 95-114 x 
9*5-11 *4 g: ascosporae bicellularae, hyalinae, 
tenuiter-tunicati, forma fusus, constrictae ad septa, 
22-8-30-4 X 2-3*8 Ai. 



20 M 


Fig. 1. Plenroceras lobelii. A, Habit; B, V. S. 
through a stroma ; C, Asci ; D, Ascospores. 

Matrix : In culmis emortius Lobelia trigona 
Roxb. (F. Lobeliaceae), Leg, D. V. Narendra 
(November 11, 1971), ad Mercara (Coorg, 

Karnataka), No. AMH 2188 (Holotypus). 

Grateful thanks are offered to Prof. M. N. Kamat 
for his keen interest, to Dr. Emil Muller. Institute 
of Special Botany, Zurich (Switzerland), for kindly 
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.‘onfirminy, the identity of the fungus and to the 
Director. '.M.A.C.S.. Poona, for laboratory facilities. 

M.A.C.S.. Research Institute. D. V. Narendra. 
Poona-4 fIndia). V. G. R.ao. 

August 22, 1974. 
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RESIST-4NCE OF TOMATO CULTIVARS 
TO THE ROOT-KNOT NEMATODE, 
MELOIDOGYNE INCOGNITA 
(KOFOID AND WHITE, 1919) CHITWOOD, 1949 

Root-kkot nematodes constitute one of the 
important pests of vegetables in India. Solanaceous 
crops including tomato suffer from heavy damage 
when grown in soil infested with Meloidogyne 
incognita and M. javanica. 

In any nematode control programme, develop¬ 
ment of nematode resistant varieties constitute an 
important objective, in addition to chemical and 
crop rotation methods. Some cultivars and selec¬ 
tions have been reported to show resistance to root- 
knot nematodes by various workers^*®. 

Five tomato varieties were assessed for their 
relative resistance to the root-knot nematode, 
M. incognita, at the E.xperimental Station, Hessara- 
ghatta, Indian Institute of Horticultural Research, 
Bangalore. Cultures of M. incognita, maintained 
on tomato variety, Pusa Ruby, were used as the 
inoculum source. Seedlings of different varieties 
raised in nematode free soil (soil treated with D-D 
at the rate of 60 gallons/acre and stored in wooden 
boxes for about 6 months) were transplanted in 
6" clay pots. At transplantation 100 gm of infested 
soil (about 5,800 larvae in 100 gm of soil) was 
added around the root system in each pot. Six 
replicates w'ere kept for each variety. After 10 
w'eeks the plants w-ere carefully uprooted by break¬ 
ing the pot and washing the roots under running 
tap water. The root-knot index was obtained on 
a scale of 1-5 with the plant showing an index 
between 1 and 2 rated as resistant (Table I and 
Fig. 1). 

The varieties Pelican, Hawaii-7746, Haw'aii-7747 
were found resistant to M. incognita, with a root- 
knot index of 1-5, 1-17 and 1*17 respectively, 
whereas Lycopersicon plmpineliifoJium and the 
variety Pusa Ruby with a root-knot index of 4*00 
and 5*00 were susceptible. 


t Current 
Science 

Dropkin et aid have shown that L. pimpinelli- 
folium was susceptible to M. hapla and M. incog¬ 
nita acrita. Khan ct al. have reported in their 

Table 1 

Root-knot index of tomato varieties that show 
differences in resistance after transplanting in soil 
infested with Meloidogyne incognita 

Variety Root-knot index*^ 

Pelican 1 • 50 

Hawaii-7746 1*17 

Hawaii-7747 1-17 

Pusa Ruby 5-00 

Lycopersicon pimpinellifolium 4*00 

: l=no galling on roots; 2 = 1-25% galled; 

3=26-50% galled; 4 = 51-75% galled and 5=76-100% 
of roots galled. 



Fig. 1. Roots of different tomato varieties 
showing different degrees of infestation : Pelican, 
Hawaii-7746, 7747—Resistant. L. pimpineUifoliiim 
and Pusa Ruby—susceptible. 

studies that L. pimpineUifoliiim to be resistant to 
M. incognita while here it has been recorded as 
susceptible. It is quite possible that there may 
be a variation in the species, L. pimpinellifoUiim 
or there may be existence of different strains in 
M. incognita. Si kora et al.^* reported a similar 
observation with respect to screening of root-knot 
nematode resistant tomato cultivars against 
.M. javanica. They observed that two resistant 
varieties VFN-8 and VFN-368 were found heavily 
galled to a Pant Nagar population. This shows 
that the known resistant varieties should be care¬ 
fully screened against the local populations of root- 
knot nematodes before they are recommended for 
a particular area for cultivation or before their 
inclusion in a breeding programme. 

The authors are grateful to Dr. G. S. Randhawa, 
Director, for his encouragement to carry out this 
work. Thanks are also due to Dr. V. G. Prasad 
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Rao for the supply of Hawaiin lines. 
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EMBRYOLOGTCAL STUDIES IN MEINECKIA 
PARVIFOLIA (WIGHT) WEBSTER 

The genus Meineckia Baill. of the Euphorbiaceae, 
belongs to the tribe Phyllantheae of the subfamily 
Phyllanthoideae. Websteri recognised 19 species! 
in the genus and drew attention to the extra¬ 
ordinary confusion in the taxonomic history of the 
genus in that the various species were earlier 
included in six different genera: Cluytiandra, 
Flueggea, Neopeltandra, Peltandra, Pliyllanthus and 
Seciirlnega. Of the 19 species recognised, four 
species are represented in India and Ceylon and 
Meineckia parvifolia is one of them. This species 
of somewhat infrequent occurrence in South India 
was treated by Gamble- as Neopeltandra suberosa 
which in its turn was synonymous with Pliyllanthus 
suberosus Muell. Arg. Gamble erected the genus 
Neopeltandra to be distinct from Pliyllanthus based 
on the number of stamens which is 5 in Neopeltandra 
and 3 in Pliyllanthus. However, Webster took into* 
consideration a combination of vegetative, floral, 
capsular and seed characters (especially the occur¬ 
rence of a pistillode in the male flowers and the 
structure of the seed) merged it with the genus 
Meineck'a. So far, there is no information on the 
embryology for any species of this interesting genus. 

In Meineckia parvifolia, the male archesporium 
is formed by a single row of hypodermal cells. 
The wall of the quadrisporangiate anther consists 
of an epidermis, fibrous, endothecium, two middle 
layers and a secretory type of tapetum with a single 
layer of binucleate cells. The divisions of the 
pollen mother cells are simultaneous and cytokinesis 
takes place by furrowing and tetrahedral type of 


pollen tetrads are formed. The pollen grains are 
shed at the 2-celIed stage (Fig. 1) and according 
to PunP they resemble those in various unspecia¬ 
lized genera of the Phyllantheae. Kohler-t made 
no mention about the pollen grains in this genus. 

The ovary is superior, tricarpellary syncarpous 
and trilocular with a pair of collateral, bitegmic 
anatropous, crassinucellate ovules in each loculus 
•on axile placentaticn. An obturator is developed 
from the placental region^ (Figs. 2, 3). The 
female archesporium is single celled (Fig. 4) and 
cuts off a parietal cell and the resultant megaspore 
mother cell becomes deep seated (Fig. 5). The 
embryo sac development is of the Polygonum type 
(Figs. 6, 7). These features are similar to those 
of investigated species of the genus Pliyllanthus^'^. 

The endosperm is of the Nuclear type. The first 
division of the zygote is transverse giving rise to 
a 2-celIed proembryo (Fig. 8). The apical cell 
ca divides vertically and the basal cell cb trans¬ 
versely and thus the 4-celled proembryo at the end 
of the II cell generation has its four cells arranged 
in three tiers (Fig. 9) as in Pliyllanthus grandifoliiis^ 
and unlike in other species of Pliyllanthus studied^*"®. 
A quadrant q is formed in the tier ca (Fig. 10). 
Transverse divisions in each cell of the quadrant 
differentiate an octant comprising two tiers I and V 
of four cells each (Figs. 11, 12). The middle cell 
m undergoes a vertical division and behaves as 
the hypophyseal initial (Figs. 10-15). The cell ci 
undergoes a transverse division and forms a bicelled 
suspensor (Figs. 12-15). The derivatives of the 



Figs. 1-15. Fig. 1. 2-celIed pollen grain. 
Figs. 2, 3. Longisections of ovules at the mmc 
and linear tetrad stage, respectively. Figs. 4, 5, 6. 
Longisections of part of ovules showing stages in 
the megasporogenesis. Fig. 7. Mature embryo sac. 
Figs. 8-15. Stages in the embryo development 
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tier / contribute to the stem tip and cotyledons, 
those of i' to hypocotyl and radicle, and those of 
/n to the root tip and root cap. Hence the 
embryogeny falls under the Period I, Series A, 
Megarchetype IV according to Soueges (see Crete^“) 
or keys out to the Euphorbia variation of the 
Onagrad type according to Johansen^h 

There is no significant embryological data for 
species of the genera, dnytiaiiclra. Flncg<^ca, Nco- 
pcltcindni, Fcltanclra, and Secnrincy^a with which 
Mcineckia was formerly associated e.xcepting 5 
species of PhydamJms (this genus has 480 species). 
Comparative embryological approach, hence tends 
to be inconclusive. Webster, however, singled out 
the seed characters as the best, diagnostic feature 
for the genus. Further embryological work on species 
of Mcineckia is in progress to find the implications 
of embryology, correlated with data on other 
grounds, in evaluating the status of the genus. 

I wish to express my sincere thanks and gratitude 
to Prof. .J. Venkateswarlu for guidance and 
encouragement. I am grateful to Prof. Grady L. 
Webster, of the University of California, USA, 
for providing me with valuable literature and useful 
correspondence on this topics. My thanks are due 
to Mr. D. Sarveswara Rao for help in preparing 
this paper. 

Dept, of Botany, Piratla Narasimha Rao. 

Andhra University, 

Waltair, August 22, 1974. 
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OCCURRENCE OF AECFAL AND PYCNIAL 
STAGES OF PUCCINI A HELIANTHI SCHW. 

IN INDIA 

Sunflower rust, caused by Piiccinia helianthi 
Schw., has been reported from Bombay on Helian- 
tlius annaus^. But in Coimbatore, though this rnst 
has been observed very early in the twenties itself 
no published report of its occurrence appears to 
have been made^. Siddiqui-’ noted only the iiredial 


and teliai stages of this rust on the variety 
“Sunrise” at Coimbatore. 

1 hough this rust has been reported to be autoecious 
as early as 1934 by Arthur^ the aecial and pycnial 
stages do not appear to be of common occurrence. 
Perisic’* reported aecial and pycnial stages from 
Yugoslavia. No record of the occurrence in India 
of the.se two stages of the rust is available. During 
the last week of August 1974, the aecial and pycnial 
stages of this rust were observed in the campus 
of the Tamil Nadu AgricuRural University on the 
leaves of 85 day’s old plants of the sunflower 
variety EC 68413 heavily infected by P. helianthi, 
along with the uredial stage. 

The pycnia are amphigenous, aecia hypophyllus 
cupulate and aeciospores globoid, wall colourless 
and minutely verruco.se (Fig. 1). This appears to 



Fig. 1. Transverse section of Sunflower leaf 
showing aecia and pycnia. 

be the hrst record of the aecial and pycnial stages 
of the rust in India. Studies on the life-cycle and 
host range of this rust are in progress. 

(9ur grateful thanks are due to Dr. T. K. 
Kandasamy, Head of the Department of Plant 
Pathology, for providing all facilities and encourage¬ 
ment. 

Dept, of Plant Pathology, A. Sindha Mathar. 
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A New Indicator tor Direct EDTA Titration of Zinc 

Ions 

The present note describes the use of diphenyl 
carbazide as indicator for the direct EDTA titration 
of zinc ions. The stock solutions of zinc sulphate, 
EDTA and indicator were 0-1 M. 0-01 M and 
1-0% respectively. Solutions of interfering ions 
were 0-2 M. 

Diphenyl carbazide gives a pink colour w'ith zinc 
ions. There is a sharp colour change on titration 
w'ith EDTA from pink to pale yellow at the end 
point. V/hen an aliquot of Zn- - solution is titrated 
with EDTA, zinc can be estimated accurately in the 
pH range 2'0-3*0 with the help of the indicator 
investigated. Titrations, carried out with different 
concentrations of the indicator, showed that an 
addition of 2 drops of 1*0% solution of the indi¬ 
cator gave satisfactory results for 5-10 ml of 
O'Ol M zinc sulphate solution. The titration could 
be satisfactorily carried out in the temperature 
range 10-60° C. At 1*5 mg concentration of zinc, 
50 times excess of Na% NH 4 ^, Cr", NOr 

5 times excess of Ni-^, Co-"^, Mg-'^, Mn- 
and 2 times excess of Ca-^, Sr-"^, Ba-"^ Ci-'’ and 
Cli-' could be tolerated. Similar observations for 
other ions and indicators have been reported^~'k 

Take 5-0 ml aliquot of 0*01 M zinc sulphate 
solution, adjust pH 2'0-3'0 using 1-2 ml solution 
of acelate-HCl buffer of pH 2*0, add 2 drops of 
1'0% solution of the indicator and titrate against 
0‘0l M solution of EDTA to pale yellow colour. 

5-0 ml aliquots of 0-01 M zinc sulphate were 
analysed according to the suggested procedure. The 
standard deviation was 1-0%, 

Thanks are due to the Principal, Borsad Science 
and Law- College and E.M.H.S. Trust, Borsad, 
for extending laboratory facilities. 
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A Gravimetric Method for Estimating the Root-Knot 

incidence 

The root-knot nematode, Meloido'^yiie spp., has 
a polyphagous nature in attacking almost all the 
economically important crops. The root-knot 
formation has a great significance in the disease 
development and thus, may prove to be an important 
parameter in estimating the disease incidence. The 
incidence of the disease caused by this nematode 
has been rated variousiy. Smith^ merely counted 
the number of galls in the infected plants and 
prepared an index based on the percentage of galls, 
to express the disease development. More or less 
similar methods, based on visual observations, w'ere 
used to express the severity of disease, by Jones 
and Nirula-, Khan et alA and Mishra and Prasad-^, 
without taking into account the dimensions or the 
mass of the galls, although the severity of the 
disease depends on the mass rather than the number 
of galls on the roots. 

In the proposed method, the disease incidence is 
expressed in terms of knot-root ratio, based on 
the fresh weight of the whole root system of 
nematode-infected plants and that of the root por¬ 
tions transformed into knots. 

Procedure .—^The inoculated/infected plants were 
uprooted and washed thoroughly to remove the 
adhering soil particle.s. The water particles, adhering 
to the roots due to washing, were removed using 
blotting sheets. The roots were then e.xamined for 
the presence of root-knots. The whole root system 
was weighed. The visible root-knots of varying 
size (from minute to large size) were removed 
under a stereoscopic dissecting microscope, by cutting 
the knotted portions. The isolated knotted protions 
of the roots were weighed. The w'eight of the 
infected tissue (knots) per g of root was calculated. 
The results were expressed as the mean values of 
randomized replicates, in terms of knot-root ratio. 

The present quantitative technique is most simple 
and exact particularly for root-knot, and further, 
it yields quick results with the least efforts, as it 
does not involve any cumbersome measurements 
of the individual root or knot, nor does it need 
any histological analysis to find out the different 
stages of nematode development. 

Phytomedicine Res. Lab., Ahm.ad Jamal 

Department of Botany, 

Aligarh Muslim University, 

Aligarh 202001 (India), November 18, 1974. 
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Effect of Cfimate on the Variation in Electro-ChcmicaJ 
Properties of Natural Humic Acids 
Natural humic acid isolated from (1) Dehradun 
forest soil (pH 5-6), (2) Ooty non-forest acid 
soil (pH 4*7), (3) Bangalore red soil (pH 4-9) 
and (4) Nagpur black soil (pH 7*2) was subjected 
to potentiometric titration. The Nagpur soil humic 
acid showed greater buffer capacily upto pH 7, 
indicating abundance of COOH groups while the 
Ooty soil humic acid showed strong buffering 
beyond pH 8 showing the presence of phenolic 
OH groups. Humic acid from Dehradun and 
Bangalore soils, however, showed little variation in 
buffer capacity between different pH ranges (pH 
4 - 7 , 7-8 and 8-9). This suggests that the reactions, 
parent phenol ~> polyphenol -> carboxyl, are occur¬ 
ring in these soils. Thus, the results indicate that 
the variations in the oxidation status of humic acid 
are largely dependent on the climatic conditions 
under which soil formation takes place. 

Table I 

Alkali required to titrate humic acids upto different 
pH levels 


Amount of alkali required 
(me. per 100 gm humic acid) 


Place 

pH4'0-70 

pH 7-0-8-0 

pH 80-90 

Nagpur 

27*3 

9-6 


Dehradun 

10-6 

7-3 

9-0 

Ooty 

6 0 

3-0 

12-6 

Bangalore 

5-6 

4-3 

5-0 


Author is grateful to Dr. B. Ramamoorthy, 
formerly Head of the Division, for his kind 
interest in the work. 

Division of Soil Science and M. B. Sen Gupta. 

Agricultural Chemistry, 
lARI, New Delhi-12, July 2, 1974. 


A New Bacterial Disease on “Varalaxmi” a Hybrid 
Cotton 

“Varalaxmi” cotton, a hybrid (Gassy pium 
hirsutum $ x Gossypium harbadense was 

reported to be suffering from wilt disease. When 
such samples were examined they invariably showed 
vascular discolouration either in the form of dis¬ 
jointed streaks or contrinuous streaks extending 
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from root region upto the stem. In some of the 
samples received later, there was hardly any dis¬ 
colouration in the vascular tissue of the stem and 
taproot, but it was noticed only in secondary and 
tertiary roots. Transverse sections of such roots 
did not show any vascular mycelium. From the 
samples examined, it appeared that plants of any 
age group are liable for infection. 

isolations from such discoloured vascular tissues, 
invariably, yielded a bacterial culture on Nutrient 
agar. Culture obtained from tissue isolation was 
further purified by dilution-plating, and culture from 
single well-isolated colony was transferred to 
sterile distilled water and maintained at 20° C for 
further studies. This culture was successfully used 
in artificial reproduction of the disease, by inoculat¬ 
ing the injured side roots of 10 days old cotton 
seedlings, grown in sterile soil. 

The bacterium, makes dull white, slimy growth 
on NA, Bacterium is a short rod gram negative, 
non-acid fast, non-spore forming with a single 
polar flagellum. Bacterium does not hydrolyse 
starch, does net produce indole and H^S. It does 
not produce lluorescent pigment on fluorescin 
medium> when observed under ultraviolet light, 
and makes fluidal opaque irregularly circular 
colonies, with slight pink colour at the centre on 
Triphenyl tetrazolium chloride medium-. 

Based on the morphological, cultural and bio¬ 
chemical characters, the organism under study has 
been identified as Pseudomonas solanaceanim 
E.F.Sm., a new record on cotton. Studies are in 
progress regarding its relationship with other iso¬ 
lates of P. solanaceanim from Potato, Tomato and 
Eggplant. 

The authors are grateful to Dr. H. C. Govindu, 
Senior Professor, UNDP, for providing facilities. 
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Effect of Crowding on the Nymphal Duration of 
Hieroglyphus nigrorepletus Bol. (Orthoptera: Acri- 
didae)* 

Hieroglypints nigrorepletus Bol. (Phadka grass¬ 
hopper) is a pest of rice, millet, sugarcane and 
other crops in India. This pest is of considerable 
importance in the Tarai regions of Uttar Pradesh 
because of their abundance in this part of the 
counti'y. The present writers consider it as ‘monsoon 
enemy of mani because they appear just after the 
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first mons^oon showers in their breeding areas and 
start feeding voraciously on the seedlings of the 
crops aiKl chop them off. Rocnwal (1945) has 
studied the seasonal history of this pest at Banaras 
(Varanasi I but much attention has not been paid 
to the effect of crowding on the nyniphal duration 
of this pest. Norris (1952) could not find any 

significant difference in the nympha! duration of 
Scliistoccrca ^re^aria Forskal when reared under 
isolated as well as crowded conditions, but the 

present writers have recorded a marked effect of 

crowding on the nymphal duration of H. nii^ro- 
rcplctus Bol. The nymphs of H. niprarcplctus, when 
reared collectively, completed their development in 
a shorter period of time as compared to those reared 
individually. This behaviour is of vital importance 
to this pest as it retains a solitary nature threugh- 
oiit its life-cycle. 

The experiment on the crowding effect on 

nymphal duration was carried out with fifty freshly 
hatched nymphs which were reared at 32° C it 2° C 
in each glass jar (15 x 10cm). At the same tem¬ 
perature only ten hoppers were reared in a glass 
jar of the same size. Obviously the former batch 
of hoppers got less space in terms of per hopper 
space as compared to the latter batch of hoppers. 

Nymphs reared in crowded conditions took 35 to 

45 days ; but those reared under isolated conditions 
took 75-5 to 80'5 days in completing their develop¬ 
ment. The average nymphal duration under crowded 
and isolated condition has, therefore, been recorded 
as 40*0 and 80-0 days respectively. 

Thanks arc due to Prof. M. Shaft, D.A.P. and 

Prof. Reyat Khan, for their interest and encourage¬ 

ment. 
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October 11, 1974. Samiuddin Khan. 
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Reduction in Oil Content of Yellow Mosaic Infected 
Soybean Seeds 

Like other plants soybean is afflicted with a 
number of virus diseases which cause disturbances 
in the host physiology. In the present study, the 


yellow mosaic disease of soybean, possibly caused 
by Mung bean yellow mosaic virus, was found to 
reduce the oil content of seeds in all the varieties 
tested. 

Six varieties of soybean, viz., Biagg, Clark-63, 
l.ee, Amsoy, Picket and Local-2 were selected for 
oil estimation. For each variety two lots each of 
20 seedlings were taken. One lot was treated with 
white flies {Beniisia fuhuci Gennadius) fed on 
diseased soybean leaves. 'The other lot w^as left 
healthy. The plants were kept in insect proof condi¬ 
tions. When plants attained maturity their seeds 
were collected separately and their oil content 
estimated, using Soxhiet's method. The data arc 
presented in Table 1. 

■I'aiu.l 1 

Oil conteiht in healthy anil yellow niosaic infected 
seed.s of different varieties of soybean {data 
ba.sed on oil ext rained from seeds under 
each treatment) 


Per cent oil content 
Varieties - 



Healthy 

Diseased 

Bragg 

25-3 

17-6 

Clark-63 

26-1 

17-4 

Lee 

25-5 

14-3 

Amsoy 

25-6 

16*6 

Picket 

25-8 

16*0 

Local-2 

2L4 

11-8 


'Fhe seeds from diseased plants contained less 
oil than the seetls from healthy plants. The 
varieties relatively more susceptible to the disease 
showed more marked reduction in oil content. Lee 
and Local-2 had maximum reduction while Bragg 
had least. 

Harris et id.^ reported that soybean infected with 
chlorotic mottle virus (soybean strain) had a 
reduced oil percentage in the seeds. Demski ct alA 
reported that tobacco ring spot virus infection 
reduced the palmitic, linoleic and linolenic acid 
proportions of the oil while stearic and oleic acids 
increased in soybean plants (Cv. Lee). 

I'he author is thankful to Prof. K. S. Bhargava 
(or providing necessary laboratory and library 
facilities. 

Botany Research Laboratory, B. D. Sutbri. 

University of Gorakhpur, 

Gorakhpur (U.P.), October 9, 1974. 
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REVIEWS AND NOTICES OF BOOKS 


Modern Microscopy— Elementary Theory and 

Practice. By C. F. A. Culling. (Butter worths 

and Co.. Ltd., 88, Kingsvvay, London, VVC 2 B 
1974. Pp. .\ii f 148. Price £1.50. 

This book on Modern Microscopy by C. A. F. 
Culling i Butierworth and Co., Publishers Ltd., 1974) 
deals with theoretical principles and practical 
aspect.', of a wide range of microscopes. 

There are, in addition to the introduction, 12 
chapters. The first chapter e.xclusively deals wdth 
‘he \arious optical and mechanical aspects of a 
compound microscope, the illumination, setting up 
:he microscope, and finally the micrometry. An 
additional feature of this chapter is the treatment 
of lenses and their aberrations which is an asset 
10 eve/y microscopist. In the second chapter the 
author briefly describes and recommends the use 
of the comparison microscope for comparing by 
air^ct observation of the two specimens instead of 
reh.ing on human memory for this comparison. 
The brief third and founh chapters deal respectively 
with the low-power dissecting microscope and the 
dark-ground microscope. The next two chapters,, 
namely the fifth and si.xth. introduce the concepts 
of fiuorescence and discuss the fluorescent micro- 
.'.cope techniques. Autofluorescence, fluorescent 
'..taining and fiuorescent antibody techniques are 
treated rather elaborately. In the seventh chapter 
the author treats some aspects of polarisation as 
needed for the use of a polarising microscope. 
The next chapter deals with the phase contrast 
microscope. In chapters nine and ten the inter¬ 
ference contrast microscope (Nomarsky) and the 
interference microscope are well presented. Brief 
and succinct in the presentation, these two chapters 
deliver the necessary information on the fundamental 
principles, setting up and using the microscopes. 

While dealing with photomicrography in chapter 
elexen, the author has considered at length on some 
essential prerequisites for good image such as 
elimination of vibration, use of camera with and 
without lens, light sources, magnification and 
resolution and use of colour filters to obtain 
contrast. Electron microscopy forms the subject- 
matter of the last chapter. A brief theory and 
construction of an electron microscope is followed 
by details on the techniques of preparation of 
tissue sections for examination with the microscope. 
Staining methods and preparation of electron 
microscope grids are also included. 


This booklet is an asset to the libraries and 
students. Elementary theory and principles involved 
in each microscope, methods of preparing materials, 
and staining techniques have been presented in a 
lucid and detailed manner. As the author claims, 
this book truly meets the needs of students and 
research w’ 0 !*kers alike. The book is recommended 
to students of biology, chemistry, physics, pathology, 
and laboratory technologists. M. R. Rvo. 


Annual Review of Biophysics and Bio¬ 
engineering (Vol. 3). Edited by L. J. Mullins, 
William A. Hagins, Lubert Stryer and Carol 
Newqon. (Annual Reviews, Inc., 4139 El Camino 
Way, Palo Alto, California 94306), 1974. Pp. 401. 
Price : U.S.A. $ 12.00 ; Foreign $ 12.50. 

The volume contains a number of reviews on 
various different branches of biophysics and bio¬ 
engineering. and the scope of the volume is best 
illustrated by giving the titles of the different articles, 
which are the following : Kinetics of allosteric 
Enzymes; Some Applications of Calorimetry in 
Biochemistry and Biology ; Structure of Photo¬ 
receptor Membranes; Protein Model Refinement 
Based on X-Ray Data; The Properties of Water 
in Biological Systems ; Conformational Changes in 
DNA Molecules ; The Structure and Spectra of 
the Chromephore of the Visual Pigments ; Rota¬ 
tional and Translational Diffusion in Membranes; 
Thermodynamic Relationships in Mitochondrial 
Oxidative Phosphorylation ; Collagen as a Bio¬ 
material ; Automata and Biology ; The Analysis of 
Convection and Diffusion in Capillary Beds ; Freez¬ 
ing Injury and its Prevention in Living Cells ; and* 
Scienti nation Scanning of the Brain. The two 
articles of special interest to the reviewer were 
the one by L. H. Jensen on protein structural refine¬ 
ment and the one by Stenzel, Miyata and Albert L. 
Rubin on collagen as a biomaterial. 

Jensen’s article describes the refinement of the 
crystal structures of a number of proteins using 
X-ray data and standard techniques of Fourier and 
least-squares refinement. It is interesting to note 
that in the case of Rubredoxin, the R-value came 
dow'n from nearly 0-4 to 0-126. As a result, 
several of the side-group atoms came out very 
prominently and could be readily located. How¬ 
ever, in the case of cytochrome c. the protein 
molecule itself did not refine, but only the solvent 
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molecules could be located. The method is, there¬ 
fore, of great value in small proteins and has still 
io be worked out in the case of larger protein 

molecules. 

The chapter on collagen as a biomaterial starts 
with the biochemical and biophysical properties of 
collagen, in which the primary structure, cross links 
and the action of collagenase on collagen are 
treated. This is followed by an account of the 
biological properties of collagen and the clinical 
applications of various types of collagenase material 
such as collagen heterografts, reconstituted collagen, 
extruded collagen fibres, collagen membranes and 
films, and collagen gels and sponges. The article 
is brief, but contains a valuable collection of infor¬ 
mation to the bioengineer for using collagen for 
“eye surgery, skin and bone replacement, blood 
vessel and heart valve implantation, dialysis and 
drug delivery and possibly result in the restructur¬ 
ing of normal tissues”. 

The volume as a whole is highly informative and 
useful, and is strongly recommended to every bio¬ 
logical library. G. N. Ramachandran. 


The Red Shift Controversy. By George B. 
Field, Halton Arp and John R. Bahcall. (W. A. 
Benjamin Inc., Advanced Book Programme, 
Reading, Massachusetts, U.S.A.), 1973. Pp. xvi -|- 
324. Cloth $19.50; Paper $11.00. 

The Frontiers in Physics Series concerns itself 
with the problem of communicating in a coherent 
fashion the recent exciting developments in the 
active new fields of physics. In this task, the 
present book has succeeded admirably. It presents 
a quick survey of the problems raised by the large 
Doppler shifts and the large apparent luminosities 
of quasi stellar objects (quasars) and their cosmo¬ 
logical implications. 

Since Hubble’s observation in 1929 of a linear 
relationship between the distance of a far-off galaxy 
and the Doppler red shift interpreted as a velocity 
of recession from us, the model of an expanding 
universe has been firmly accepted with the Hubble’s 
law as the observational evidence. The discovery 
of quasars in the early sixtees has thrown up a 
problem. If their large red shifts are interpreted 
to mean that they are at very great distances, then 
their high apparent luminosity implies an unusually 
large intrinsic luminosity and energy content for 
the quasar. On the other hand if an acceptably 
large intrinsic luminosity is assumed and the 
apparent luminosity used to infer the distance 
of the quasar from us, then there is a 


breakdown of the Hubble’s law^ This present debate 
in the field of cosmological studies is summarized 
in the book, with Dr. Arp stating the case for the 
breakdown of the Hubble’s law for the quasars. 
Dr. Bahcall stating the case for the unusual 
luminosity of the quasars and Dr. Field acting as 
the moderator. 

The book is based on the discussion held at the 
American Association for Advancement of Science 
in December 1972. The book has been released 
in May 1974. Apart from the survey articles of 
Arp and Bahcall, the book includes reprints of 
about 30 significant papers published on the subject. 
Inevitably newer observations will render any book 
out of date, particularly a book of this type. 
However there is no doubt that, like another astro¬ 
nomical phenomenon namely the meteor, the book 
will illumine the field for a while and fade away 
from view afterwards, having fulfilled its destined 
role. P. S. Narayanan. 


ANNOUNCEMENTS 

Award of Research Degrees 

Utkal University, Bhubaneswar, has awarded the 
Ph.D. degree in Mathematics to Shri Umakanta 
Mohapatra for his thesis entitled “Flow and Heat 
Transfer in Visco-elastic Liquids”* 

The M.S. University of Baroda has awarded the 
Ph.D. degree in Biochemistry to Shri Shashikant 
Jagannath Tarwadi for his thesis entitled “Studies 
on Algal Bacterial Symbiosis in High Rate Oxidation 
Ponds using Oscilhtoria Spp.” ; Ph.D. degree in 
Biochemistry to Shri Chandrakani Mohanlal 
Upadhyay for his thesis entitled “Effects of Dietary 
Variations on Bone Composition in Rats”; Ph.D. 
degree in Psychology to Shri Prasant Kumar 
Gangopadhyay for his thesis entitled “Social Intel¬ 
ligence and Its Relationship with Abstract and 
Mechanical Intelligence”. 


Books Received 

Radiometric Methods of Exploration. By V. L. S. 
Bhimasankaram. (Centre of Exploration Geo¬ 
physics, Osmania University, Hyderabad 500 007), 
1974. Pp. xvi 4-212. Price Rs. 20*00; $4.00 
(postage extra). 

Indian Journal of Earth Sciences (Vol. 1, 

No. I). (Indian Society of Earth Sciences, 
Department of Geology, Presidency College,, 
Calcutta 700012), 1974. Pp. ix 4 130. Price: 
Annual Subscription : India, Rs. 40*00 ; U.S., 
$ 10.00 ; £ 4.00 ; Personal Subscription in India : 
Rs. 20*00. 
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ligand complexes of cobalt (III) with N, N-'-ETHYLENEDiAMINE-BiS 
:SLLEC¥LIDENEIM1NE) AND BIDENTATE MONOBASIC NO AND OO DONOR LIGANDS 

A. SYAMAL AND V. D. GHANEKAR 

Department of Chemical Technology, The University of Bombay, Matunga Road, Bombay 400019 


Absiiract 

The syntheses of several new cobalt (III) mixed ligand complexes containing dibasic 
ONNO donor quadridentate ligand salen [where salen H.> = N, N'-erhylenediaminebis 

(salicylideneimine)} and bidentate monobasic NO or OO donor ligands such as quinaldinic 
acid, N-phenylsalicylaldimine, methylacetoacetate, ethylacetoacetate, and 2-hydroxy-naphthaldehyde 
are described. The complexes are charaaerised by conductance measurements, electronic spectra, 
infrared speara, magnetic susceptibility and molecular weight measurements. The complexes 
are green in colour, monomers, diamagnetic and non-elearolytes. In these mixed ligand com¬ 
plexes salen adopts an unusual nonplanar twisted configuration and the bidentate ligand occupies 
two cis positions. The electronic spectral and magnetic data indicate distorted octahedral nature 
of the complexes. The elecronic spectra of the complexes in chloroform and pyridine are quire 
different. In pyridine the complexes undergo rearrangement and two pyridine molecules enter 
the coordination sphere with simultaneous removal of the bidentate ligand. 


Introduction 

Il^HE syntheses and single crystal X-ray structure 
determination of cobalt (HI) heterochelates 
containing nonplanar quadridentate ligand salen 
and bidentate OO donor ligands ^d-diketones and 
salicylaldehyde have been reportedWe have 
extended these studies to NO donor ligands. In 
this communication we report the synthesis and 
characterisation of such heterochelates containing 
bidentate NO donor monobasic ligands quinalidinic 
acid and N-phenylsalicylaldimine. We also report 
several new heterochelates containing OO donor 
bidentate monobasic ligands such as methylaceto¬ 
acetate, ethylacetoacetate and 2-hydroxynapthal- 
dehyde. 

Experimental 

Materials and Methods .—Cobalt (U) chloride 
hexahydrate, salicylaldehyde, ethylenediamine, aniline, 
pyridine and nitrobenzene were from Sarabhai M. 
and Co. Methylacetoacetate, ethylacetoacetate, quinal¬ 
dinic acid and 2-hydroxynaphthaldehyde were 
obtained from Fluka AG, Switzerland. 

The electrolytic conductance measurements were 
carried out with a Radelkis type OK 102/1 conduc¬ 
tivity bridge and a dip type of cell. The magnetic 
susceptibility measurements were carried out at 
room temperature by the Gouy method using 
Hg[Co(NCS)^] as a calibrant. Infrared spectra 
were recorded in KBr pellets on a Perkin Elmer Model 
21 infrared spectrophotometer. Each spectrum was 
calibrated with a polystyrene film. Electronic 
spectra were obtained with the Beckman DK2 
recording spectrophotometer using 10 mm matched 
quartz cells. Molecular weights were determined 
by the freezing point method in nitrobenzene. 


N-phenylsalicylaldimine was prepared by refluxing 
salicylaldehyde and aniline in ethanol for half an 
hour and subsequent cooling. Co(salen) was pre¬ 
pared according to the method of Diehl and Hach^>. 
This was oxidised to the corresponding cobalt (111) 
complex, [Co (salen by passing air through a 

chloroform suspension of Co(sa]en) for 3 hr. 

Preparation of [Co (quinaldinic acid) (salen)] 
HwO : Quinaldinic acid (0*53 g) was dissolved in 
15 ml of absolute alcohol. This was added to a 
suspension of Co (salen) (1 g, 0-003 mole) in 20ml 
ethanol. The mixture was heated on a water bath 
for 1 hr and filtered after cooling to room tem¬ 
perature. The residue was dissolved in minimum 
amount of 1 : 1 ethanol : chloroform mixture, filtered 
and the filtrate was partially evaporated on a water 
bath. The separated green precipitates were suction 
filtered, washed with alcohol followed by ether and 
dried under vacuum at room temperature. Yield 
20%. This complex cannot be obtained in pure 
form starting from [Co(salen)].>Oo. 

All other complexes w^ere prepared by following 
the general procedure described below : 

[Co(salen)(1 g) was suspended in 20 ml of 
absolute alcohol. To this an ethanolic solution of 
the appropriate ligand (0-0030 mole in 15-20 ml) 
was added and the mixture was heated on a water 
bath for 1 hr and cooled to room temperature. In. 
the ca.se of methylacetoacetate and ethylacetoacetate, 
the mixture was not heated but kept at room tem¬ 
perature for 2 hr with occasional stirring. This was 
filtered and the residue was treated similarly as 
described under the quinaldinic acid complex. In 
the case of methylacetoacetate and ethylacetoacetate 
the partial evaporation of solvents was done under 
a fan at room temperature. The yield varied from 
25-40%. 
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Complex 


Coiiljji^X^S of Cobxii^ {IIIj 


Table I 

A^ia:yiicLL and rnolecuiar '\veigh! data of cobalt ;///} complexes 


r Current 
y Science 


Stoichiometry 


An Ji i]c3i d<31c. 


Molecular weight 


Caicd. Found Medium Calcd. Found 


%c %H ::,co 

[Co (quinaidinic acidj CoCor.HooNFOs 60-58 4-27 S-16 11-46 
(salen)F HoO 

[Co (N-phenylsalicyl- CoC,,U 2 i^^.O.. 66-79 4-61 8-06 11-32 
aldimine) (salen)j 


[Co (methylacetoace- CoQiHjiN-O^ 57-27 4-77 6-36 13*4i 
tatej (salen)] 

[Co (ethylacetoacetate) C 0 C 00 H 23 N 2 O 5 58-15 5-07 6-17 12-99 
(salen)] 


[Co (hydroxynaphthal- CoC-HoiN-C^ 65-32 4-23 5-65 11-90 
dehyde) (salen;] 


"uC %H%N %Co 
61-4 4-7 S-3 11-4 

64-3 5-0 8-3 11-4 

56- 4 5-1 6-5 13-6 

57- 0 5-9 6-4 12-5 
63-4 4-5 5-9 11-9 


Nitro 521 600 

benzene 

do 454 482 


Nitro 496 488 

benzene 


Results and Discussion 

The bidentate mono basic ligands react with 
[Co (salen j ]oOo in ethanol medium at the tem¬ 
perature of steam bath. Meih} lacetoacetate and 
ethylacetoacetate react with [Co (salen )]^Oo in 
ethanol even at room temperature. .Apparently 
the complexes were formed by breaking the p 
oxygen bridge in [Co 1 salen in the presence 

of the bidentate ligand. Our atrempl to prepare 
heterochelate complex with NO donor ligand 
picciinic acid by the reaction of this ligand with 
[Co (salen) ]^-0., in ethanol was unsuccessful and 
we isolated the red cobalt picolinate as the major 
product. But in the case of other bidentate ligands 
we did not notice the formation of homochelates 
and the desired heterochelates were the major 
products. The complexes are non-electrolytes 
1-6-2-7 ohm’^cm- mole'M in methanol. 
The molecular weights in the nitrobenzene indicate 
that the complexes are monomer in this solvent 
(see Table 1). The magnetic susceptib'iity 
measurements indicate that the complexes are dia¬ 
magnetic as expected for d** cobalt flit) contplexes 
of octahedral symmetry. 

The i^(OH) stretch of the ligand salenH^ at 
2600 cm“i (ref. 6 ) is absent in the complexes indi¬ 
cating coordination through the phenolic oxygen 
atoms. But the heterochelate complex with, 
quinaidinic acid has a medium intense •" OH ) band 
at 3300 cm“^ in accordance with the elemental ana¬ 
lysis of the complex. This water molecule -n [Cc 
(quinaidinic acid) (salen)] HoO is the water of 
crystallisation, as the coordinated water usually 
exhibit z'(OH) band around 3100 cm'^ (Tef. 7). 
In some cf our complexes the carbonyl stretching 


v.brat-cns occur at lower frequencies in comparison 
to those of the free ligands. This lowering of the 
•■'(CrrCj bands is indicative of the oxygen coordi¬ 
nation of the bidentate ligands. The v (C=:N) and 
.it:- conjugated phenyl ring vibrations of salenH.> 
sh .As to higher frequencies in the complexes and 
this observation is in line with the infrared spectra 
of other metal complexes of salenH 2 ®. 

We have recorded the electronic spectra of the 
ccnipiexes in chloroform and pyridine. The com- 
p exes exhibit three bands at around 16,000, 25,000 
and 39.000 cm'- (see Table 11). The first band 
Table II 

E'jcnonic spectral data of cobalt (III) heterochelates 


n 

0 

at 

Medium 

Z'max (log €) 
cm~^ 

[Co (quinaidinic acid) 

: salen)] • H^O 

Chloroform 

Pyridine 

16670 (2'52), 
263 1 0 (3-77), 
39220 (4-71) 
26200 (4-71) 

[Co {N-pheny]salicyI- 
aldiniine; (salen)] 

Chloroform 

Pyridine 

16560 (2-45), 
250n0 (3-96), 
38460 (4-88) 
24900 (3-97) 

[Co (methyiaceto- 
acciate) (salerf)] 

Chloroform 

Pyridine 

16390 (2-68), 
25500 (3-80), 
39220 (4-71) 
25400 (3-84) 

[Co (ethylacetoacetate) 
(salen)] 

•Chloroform 

Pyridine 

16450 (2-68), 
25500 (3-80), 
39220 (4- 69) 
25400 (3-82) 

[Co (hydroxynaphthal- 
dehyde) (salen)] . 

Chloroform 

16470 (2-54), 
27670 (3-87), 
38020 (4 -76) 


Pyridine 

25800 (4 03) 
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- '■a\NX c:n ' is assigned to the 
;:;on and the second band at 25000 cm • is 
.c inc transition coupicd with 

ciic rneaii-ligand transition. The third band at 
--39,,0{HK‘m ^ is assigned to the transitions in the 
ligand and/or charge transfer transitions. We have 
noticed that the electronic spectra of the complexes 
in chloroform and pyridine differ appreciably. The 
band at -- 16,000 enr^ observed in chloroform solu¬ 
tion is missing in the electronic spectra of the com¬ 
plexes in pyridine, it seems that this band is moved 
to higher energy and iS covered underneath the 
intense transitions. The cause of this marked 
difference in the electronic spectra is attributed to 
the pyridine coordination with the simultaneous 
removal of the bidentate ligand from the coordina¬ 
tion zone-^. 
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EFFECT OF SUNLIGHT ON THE VIABILITY AND CHROMOGENESIS OF THREE 

WIDESPREAD BACTERIA 


PARIMALA VARADARA.r and . 1 . V. BHAT 
Microhioioify and Cell Bioloify Laboratory, 

Indian Institute oj Science. Hanyai'ore, and Kcistiirba Mcihcal CoUcifC, Manipcil 


ABS'I’RACT 

Viability and chromogenesis c;f S. njnrcesccns, P. ticri/y^hiosd and 5. diircris in water, 
milk, and soil have been studied over a period ol 180 days. Viability in tlarkncs.s and diffused 
light has been shown to be longer than under sunlight. 'I'he effect of sunlight, diffused light, 
and darkness on the colour of the pigment producetl by these bacteria has been reported. 


Introduction 

F rom the previous study on the viability of 

Serratia niarcc.scens in 5 g aliquots ol soil 
inoculated with approximately 50 million cells, it 
was concluded that the organism could not survive 
in the air-dry state of the soil under the inllucncc 
of direct sunlight for 30 days, though it did survive 
under the semi-saturated and water-logged states 
of soil for the same period of exposure. Undcr 
diffused light and in darkness, however, the organism 
survived for 30 days in the dry soil, although a dis¬ 
cernible difference was observed in its morphology 
and pigmentation on nutrient agar. On the other 
hand, samples of soil with the organism incubated 
under darkness gave good growth of the organism 
on nutrient agar even in the dry state and luxuriant 
growth as well as normal pigmentation were;} 
witnessed from the semisaturated and the water-| 
logged samples of soil. 


Pscndonionas acniifino.sa inoculated (about 
50 V !()<►) in the dry soil-, unlike S. niarce.sccns, 
could survive 30 days exposure to direct sunlight ; 
fhc exposure, however, alTccted its pigmentation both 
under the direct light and dilfused light Incubation 
•of soil under darkness did not have such cffccl 
especially under humid conditions which favourably 
inlluenccd both viability and pigmentation in that 
file scmi-saluratcd soil kept under diffused light 
yielded fairly well pigmented growth whereas the 
water-logged soil gave both normal growth and 
chaiaclcrislic pigmentation. 

i.ikc Psciulonunias acrupinosa, Staphylococcus 
citrciis also survived 30 clays exposure to all light- 
weather conditions, but presented variable picture 
of growth and pigmcntation-b It was in this context 
Khat viability and pigmentation of the two rod- 
shaped chnomogenic bacteria and a strain of 
Staphylococcus aureus (instead of S. citreus used 
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'll ihc earlier stiidy ) uere considered of interest for 
icneer periods of exposure under the different light- 
weaiher conditions in the three media, water, milk 
imd soil The results of a prolonged study, extend¬ 
ing over 6 months, are presented in this paper. 

Materials, Methods and Results 

Cultures of Serratia mercescem. Pseudomonas 
cicriiifinosa and Staphylococcus aureus used in the 
experiments uere those derived from the stock 
maintained in the Microbiology and Pharmacology 
Laboratory for nearly two decades. The cultures were 
orst tested for their purity, pigmentation in parti¬ 
cular, and other characteristics in general. Pigmenta¬ 
tion-wise, the three bacteria were respectively dark 
red (Hue 10 R 3/6). dark olive green (Hue 5Y 
3/2) and yellow (Hue 5Y 8/6) as per Miinsell 
Soil Color Charts-^. 

Skimmed milk, obtained from the whole milk 
supplied in bulk by the Hessaraghatta dairy farm, 
water from the tap (Bangalore City supply) 
and soil from the reddish garden loam soil (un¬ 
sieved, pH 6*9) were the other materials 
used, in the experiment after sterilization in the 
autoclaves. The sterility of these materials was tested 
by the routine sterility tests before their inoculation 
with the three cultures. 

The liquid media were distributed in 25 ml 
aliquots in nine 100 ml Erlenmeyer flasks and in 
10 ml quantities in nine test tubes (6 x 5/8") and 
the soil in 50 g lots and 20 g lots in flasks and test 
tubes respectively. Into flasks was inoculated 1 ml 
of young liquid cultures (3 flasks and 3 test tubes 
for each culture) and in tubes the inoculum was 


and incubated at the three environmental conditions 
for observation of grow'th and pigmentation. 
S'mdar tests were performed in water and soil with 
the three bacteria mentioned in the text The 
experimental set-up w'ould become clear from the 
scheme. 


Scheme followed for testifUff viability and 
pigmentation 


Milk : Culture. 

Exposed to 
sunlight 

Exposed to 
diffused 
light 

Kept in 
da’-kness 


5*. marcescens iSubculiuvQd on N. agar 
in all cases) 

Incubated in sunlight (L) 

,, diffused light (DL) 

,, darkness (D) 

,, sunlight (L) 

,, diffused light (DL) 

,, darkness (D) 

,, sunlight (L) 

,, diffused light (DL) 

,, darkness (D) 


Viability was recorded by general appearance 
of growth on the agar slant and no particular 
attention was paid to ascertaining the extent of 
growth. Pigmentation was noted and, where possi¬ 
ble, the colour was compared to “‘Munsell colour 
Chart’' and the colour recorded. Table I presents 
the viability in days and Table II the colours of 
the three organisms on nutrient agar after incuba¬ 
tion thereof in the three media under the different 
light weather conditions. The pigmentation Hues 
reported in Table II correspond to those recorded 
for cultures which survived the incubation period in 
days as shown in Table I. 


Table I 

Viability in days in milk, water and soil 


incubation 


Milk 



Water 


Soil 


Organisms 

L 

DL 

D 

L 

DL 

D 

L 

DL 

D 





Viability in 

days 




P. aeruginosa 

10 

120 

120 

10 

90 

120 

30 

180 

180 

S. aureus 

10 

120 

120 

10 

90 

120 

30 

180 

180 

S. marcescens 

10 

120 

120 

10 

90 

120 

30 

180 

180 


L = Sunlight. DL = Diffused light. 

pipetted in 0*1 ml aliquots. The contents were 
well mixed and one flask and one test tube of each 
of the three natural media were incubated respec¬ 
tively in direct sunlight, in diffused light and in 
a completely darkened room. 

At intervals, a loopful (small quantity) of the 
inoculated soil, milk or water was inoculated on 
9 slants of nutrient agar for each of the culture 


D ^ Darkness. 

It will be clear from the results that S. marcescens 
not only survived 180 days in soil under both 
darkness and diffused light but retained its original 
Hue 10 R 3/6, deemed as dark red. The organism 
lived however for only 120 days in milk under 
diffused light and darkness as it did in water only 
in darkness. It is extremely interesting to note that 
this organism continued to synthesise its pigment 







^707/ 1 Sunlight on the Viability of Three Widespread Budtrici 295 

I'viuj J, ly/j J ^ - 

Table II 

Exact colours of the three organisms on nutrient agar for different periods of incubation 
(nutrient agar after growth, 48 hr) 



From milk to N. agar slants 


Organisms 

L 

DL 

D 


(10 days) 

(120 days) 

(120 days) 

Serratia 

HUE lOR 6/6 

HUE lOR 4/6 

HUE lOR 4/6 

marcescens 

(Light red) 

(Red) 

(Red) 

Pseudomonas 

HUE 5Y 6/2 

HUE 5Y 3/2 

HUE 5Y 3/2 

aeruginosa 

(Pale olive green) 

(Dark olive green) 

(Dark olive green) 

Staphylococcus 

HUE 5Y 8/4 

HUE 5Y 8/6 

HUE 5Y 8/6 

aureus 

(Pale yellow) 

(Yellow) 

(Yellow) 




From water to N. agar slants 


Organisms 

L 

DL 

D 


(10 days) 

(90 days) 

(120 days) 

Serratia 

HUE lOR 6/6 

HUE lOR 4/6 

HUE lOR 3/6 

marcescens 

(Light red) 

(Red) 

(Dark red) 

Pseudomonas 

HUE 5Y 6/2 

HUE 5Y 3/2 

HUE 5Y 3/2 

aeruginosa 

(Pale olive green) 

(Dark olive) 

(Dark olive) 

Staphylococcus 

HUE 5Y 8/4 

HUE 5Y 8/6 

HUE 5Y 8/6) 

aureus 

(Pale yellow) 

(Yellow) 

(Yellow) 


From soil to N. agar slants 


Organisms 

L 

(30 days) 

DL 

(180 days) 

D 

(180 days) 

Serratia 

HUE lOR 3/4 

HUE lOR 3/6 

HUE lOR 3/6 

marcescens 

(Light dusty red) 

(Dark red) 

(Dark red) 

Pseudomonas 

HUE 5Y 6/2 

HUE 5Y 3/2 

HUE 5Y 3/2 

aeruginosa 

(Pale olive green) 

(Dark olive) 

(Dark olive) 

Staphylococcus 

HUE 5Y 8/4 

HUE 5Y 8/6 

HUE 5Y 8/6 

aureus 

(Pale yellow) 

(Yellow) 

(Yellow) 


of original Hue in water for 120 days, whereas 
the Hue got changed to red (lOR 4/6) in milk 
kept under diffused light and darkness. This red 
colour was retained in water kept in DL, though 
the organism survived under this condition for 
only 90 days. 

In direct sunlight this organism survived in damp 
soil for as many as 30 days, an observation made 
for another strain long time back^. In both milk 


and water, under direct light, the organism however 
could not live longer than 10 days. 

Both P. aeruginosa and S. aureus, like S. marce- 
scens, survived for 10 days only in sunlight when 
suspended in water or milk. In other respects also 
their viability was similar to that shown by S. marce- 
scens. However, P. aerugenosa seems to retain its 
pigmentation property better in that it continued 
to elaborate its dark olive (5 Y 3/2) in milk under 
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carkness. and in water and soil under both dark¬ 
ness and diiTused light. Likewise, 5. aureus dis¬ 
played the ability to retain its pigmentation pro¬ 
perty in all media under darkness and diffused light 
only : under direct sunlight, it changed from yellow 
• o pale yellow. 

The viability and pigmentation studies on the 
three bacteria thus reveal the extent to which they 
can resist the sterilising effect of sunlight and 
explains their widespread distribution throughout the 
universe. 
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IN VITRO INFLUENCE OF SCORPION VENOM ON THE ENZYME SYSTEMS OF 
SCORPION, HETEROMETRUS FULVIPES 
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K. S. SWAMI 

Department of Zoology, S.V. University, Tirupati 517502, India 


Abstract 

Influence of scorpion venom on the enzyme syscems of its own tissues was studied. 
Aminotransferases and aldolase aaivities were uniffeaed in the hepatopancreas. Similar results 
excepting a decrease in alanine aminotransferase in neuronal mass was noticed. Both the 
nonspecific acid and neutral protease aaivicies were enhanced by the addition of venom in 
hepatopancreas and neuronal mass. The results are discussed in terms of ammonia produaion 
and ammonogenic coma during venom toxicity. 


Introduction 

HE cannibalistic behaviour in the scorpions, 
reported earlier^, prompted us to study the 
biochemical changes in the scorpion tissues during 
the paralysed state of the animal when the venom 
from the opponent is injected into it. In the 
present study we have selected representative 
enzymes from glycolytic pathway, protein and 
amino acid metabolism, 

M.ATERIALS AND METHODS 

Scorpions were collected from local hilly terrain 
and were adapted to the laboratory conditions. 
They were kept in separate glass jars to prevent 
cannibalism amongst them and were fed daily with 
cockroaches. 

Venom was collected from scorpions as reported 
earlier- excepting that distilled water was used 
instead of K-Na phosphate buffer. The protein 
content of the venom was adjusted to 500ittgm/ml. 

Hepatopancreas and the cephalothoracic nerve 
mass along with ventral nerve cord (referred 
hitherto as neuronal mass) were isolated from the 
scorpions. Tissue homogenates (10% for hepato¬ 
pancreas and 5% for neuronal mass) were prepared 
either in 0*25 M sucrose solution or in distilled 
water at 4° C and were centrifuged at 2,000 rpm 
for 15 min. The supernatants were collected for 
enzyme assay. 


Aspartate aminotransferase (L-Aspartate : 2-a- 

oxoglutarate aminotransferase, E.C.2.6.1.i.) and 
alanine aminotransferase (DL-AIanine : 2-a-QxogIuta- 
rate aminotransferase E.C.2.6.1.2.) were assayed*L 
Aldolase activity was determined by the method of 
Bums and Bergmeyer-i. Non-specific acid and 
neutral proteases were assayed^^. 

The experimental tubes contained 0-2 nil of 
venom corresponding to 100 Mgm of protein where¬ 
as the control tubes contained the same volume 
of distilled water. All the protein determinations 
were made by the method of Lowry et al\ (1951)^>. 
Each enzyme was assayed in six different animals 
and in duplicates and the results were expressed as 
mean of these values. 

Results and Discussion 

The scorpion venom seems to induce differential 
effects on the enzyme activity levels in its hepato¬ 
pancreas and neuronal mass (Table I). The acti¬ 
vity levels of aldolase are comparatively less altered 
than the other enzymes on the addition of venom 
suggesting that glycolysis as represented by hexose 
cleavage is least sensitive in both the tissues studied . 
The venom of Buthus minax was known to induce 
hyperglycemia which was believed to be due to 
elevated glycogenolysis or gluconeogenesis'^. Fur¬ 
ther, the venom of Centruroides sculpturatus is 
known to act at acetyl CoA levels. Thus the venonri 
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cf.iCLS ac .:oi involve glycolysis. The venom of 
•: v.as found to inhibit succinate dehydro¬ 

genase aciivity in its neuronal mass- and decreased 
ihe respiratory rate in cockroach^* indicating that 
one of the targets of the venom action is the opera¬ 
tion of the citric acid cycle retaining the usual' 
glycolytic rate so as to meet the energy demands. 

Though the venom has been shown to be devoid 
of proteolytic activityit has elevated the acid 
and neutral protease activity levels in both the hepato- 
pancreas and neuronal mass (Table I) probably 
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Thus the venom effects are at the aerobic segment 
of the carbohydrate metabolism as represented by 
lowered succinate dehydrogenase activity. The 
lowered metabolism of keto acids in citric acid 
cycle and elevated glutamate dehydrogenase indicate 
the possibility of ammonia toxicity. 
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Table I 

Effect of scorpion venom on enzymes of scorpion, Heterometrus fulvipes 




Hepatopancreas 


Neuronal mass 


Control 

Venom 

% over control 

Control 

Venom 

% over control 

Aspartate amino 

1-74 

1-47 

- 15 

0-72 

0-67 

- 6 

transferase^ 

± 0-41 

± 0-46 

N.S. 

±0-03 

0-0 

N.S. 

Alanine amino 

2-99 

2-44 

- 18 

0-45 

0-22 

- 51 

ti-ansferase- 

± 0-46 

± 0-52 

N.S. 

±0 06 

±0-03 

N.S. 

Aldolase* 

86 

95 

10 

122 

122 

0 


±29-43 

± 29 

N.S. 

± 4 

± 4 


Protease^ 

10-42 

28-91 

177 

2-78 

3-67 

27 

(5*0 pH) 

± 3-71 

± 4-99 

p 0-02 

±0-17 

±0-32 

p 0-05 

Protease' 

19-30 

49-40 

155 

2-23 

10-30 

397 

(7-0 pH) 

± 6-91 

±19-12 

p 0-05 

±0-26 

±0-16 

p 0-001 


I and 2 Activity expressed as p moles of pyruvate/mg protein/hr. 

3 do. p moles of FDP hydrolysed/mg protein/hr. 

4 do. /X moles of tyrosine/mg protein/hr. 

N.S., Not significant. 


increasing the amino acid level. The oxidative 
deamination of amino acids are considered to be 
liberating ammonia since the glutamate dehydro¬ 
genase activity was reported to increase-. Since 
aminotransferase activity levels were also lept 
affected or inhibited by venom (Table I) the 
accumulated ammonia may result in decreased 
neuronal activity either directly or indirectly (drain¬ 
ing out the keto acid metabolites of the citric acid 
cycle) thus restricting the energy generation. 

The greater reduction of alanine aminotrans¬ 
ferase activity in the neuronal mass in comparison 
with the hepatopancreas by the venom indicated 
lower pyruvate feeding from the amino acid source 
into the citric acid cycle. Unlike the alanine amino¬ 
transferase, the aspartate aminotransferase activity 
level was less affected by the venom (Table I) in 
both the tissues suggesting that the feeding of 
oxoloacetate or a-ketoglutarate is unaltered during 
venom toxicity. 
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RADIOCARBON DATES OF NEOLITHIC-CHALCOLITHIC SAMPLES 

D. F. AGRAWAL and SHEELA KUSUMGAR 
Phx.sicnl Research Laboratory, Ahmedabad 380009 


11 rE report below the ’ dates from the neolithic 
^ sites of Bihar, Karnataka and some Harappan 
and allied sites of Rajasthan. Punjab and Gujarat. 
Experimental procedures are given very briehy 
here, for details see Kiisumgar et a!., 1963 ; Agrawal 
£'/ a!., 1971, Agrawal and Kusumgar, 1973. 

Extraneous matter in the form of rootlets and 
sticking soil, etc., were removed manually. For the 
removal of humic contamination, alkali pretreat¬ 
ment uas given to all the samples except TF-576, 
-748 and -699. Acid leaching was used to get 
rid of soil carbonates. If any. Samples were 
counted in the form of methane gas in gas pro¬ 
portional counters. NBS oxalic acid was used as 
modern reference standard. 

For each sample two B.P. dates are given. The 
first is based on the half-life value of 5568 yrs and 
the second, within parenthesis, is based on 5730 
yrs value. The same half-life based dates should be 
used for all intercomparisons. A.D. 1950 should 
be used as reference year for conversion of B.P. 
dates to A,D./B.C. scale. 

GENER.XL Comment on Dates 

It is interesting to note that Bara is not a pre- 
Harappan site but even later than Kalibangan in 
point of time. This shows that some of the so- 
called pre-Harappan cultures were in fact rural 
cultures w'hich continued without much change 
even after the end of the Harappa Culture, The 
antiquity of Chirand now extends back to c. 1700 
B.C.. though some neolithic backwaters of Bihar 
continued upto the I millennium B.C. Hallur 
dates (TF-570 and -576), if confirmed from other 
sites, may extend the antiquity of iron in the 
south to the beginning of the I millennium B.C. 
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1-iC Dates with Sample Descriptions 
Sara. Punjab, India 

Bara (Lat. 30« 56' N., Long. 76" 32' E.) is 
situated in the Rupar District of Punjab. Bara 
e.xcavations were conducted by Dr. Y, D. Sharma. 
Samples submitted by Director General of Archaeo- 
logv (DGA), New Delhi. Comment: dates 

assign a post-Harappan period to Bara Culture. 

TF-1204, Bara Culture, 3690 ±150 
(3795 ±155) 


Wood charcoal from Bara 6, Pit 2 sealed by 

Layer 3, depth 0-8 m.. Field No. Bara-6/2/1971. 
Comment : trench is on the slope of the mound. 
Tf-1205, Bara Culture, 3730 ±95 
(3840 ± 95) 

Wood charcoal from Bara 5, Layer 9, depth 2-2 m, 
Field No. Bara-5/3/1971. 

TF-1206, Bara Culture, 3135 ±; 100 
(3230 ± 100) 

Wood charcoal from Bara 5, Layer 10, depth 

2-5 m. Field No. Bara-5/4/197L 

TF~1207, Bara Culture, 3490 ± 85 
(3595 ± 90) 

Wood characoal from Bara 7, Pit 1 sealed by 

Layer 1, depth 1*2 to l-4m, Field No. Bara- 
7/5/1971. 

Barudih, Bihar, India 

Barudih (Lat. 22" 45' N., Long. 85" 57' E.), 

District Singhbhum, is a Neolithic Culture site. 
Samples submitted by Dr. A. K. Ghosh, Calcutta 
University, Calcutta. Comment : Site appears to 
be a backwater of Neolithic Culture of Bihar. 
TFA099, Neolithic Culture, 2625 ± 105 
(2700 ± 110) 

Carbonaceous clay from Locus N-S 0*68 m, E-W 
0*45 m, depth 1-74 m, sample No. 2 (Acc. No. 141). 
TF-llOO, Neolithic Culture, 2920 ± 200 
(3005 ± 210) 

Carbonaceous clay from Locus N-S 29-5 to 56 cm, 
E-W 12-5 to 37-5 cm, depth 91-3 cm, .sample No. 3 
(Acc. No. 144). 

TF-1101, Neolithic Culture, 2475 ± 85 
(2545 ± 90) 

Carbonaceous clay from Locus N-S 38 cm, E~W 
59-5 cm, depth 104 to 114 cm, sample No. 4 
(Acc. No. 152). 

TF-1102, Neolithic Culture, 2540 ±90 
(2610 ± 90) 

Carbonaceous clay from Locus N-S 31-5 to 
57 cm, E.W. 62*0 to 98*5 cm, depth 94*3 cm, sample 
No. 5 (Acc. No. 147). 

Chirand, Bihar, India 

Chirand (Lat. 25" 45' N., Long. 84" 45' H.), 
Di.strict Saran, is a Black-and-Red Ware site. The 
site W'as excavated by Dr. B. P. Sinha, Patna Uni¬ 
versity, Patna, who submitted the samples. Com¬ 
ment : i-iC dates push the age of Neolithic-Chalco- 
llthic period at Chirand back to c, 1700 B.C. 
Samples below layer 14 show mix-up, perhaps due 
to subsidence. 
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TF-102S, Black-and-Rcd Ware, 3390 ± 90 
(3490 ±90) 

Charcoal from Trench CRD-XI, Layer 10, depth 

6*3 m. 

TF^I029, Black-and-Red Ware, 2915 ±S5 
{3000 ± 90) 

Charcoal from Trench CRD-XI, Layer 10, depth 
6-5 m. 

I F-1030, Bkick-and-Red Ware, 3430 ± 100 
± 100 ) 

Charcoal from 'french CRD-XI, Layer II, depth 
6'9 m. 

1'F-I03l, NeoFilhic Culture, 3525 ± 135 
{3625 ± 140) 

Charcoal from 'french CRD-XI, Layer 12, depth 
7*2 m. 

TF-I032, Neolithic Culture, 3600 -± 150 
(3705 ±155) 

Charcoal from Trench CRD-XI, Layer 13, 

depth 7 o m. 

'rF-I033, Neolithic Culture, 3390 ± 110 
{3490 ± 110) 

Charcoal from Trench CRD-XI, Layer 14, 

depth 8*5 m. 

TF-1034, Neolithic Culture, 3420 ±110 
{3520 ± 115) 

Charcoal from Trench CRD-XI, Layer 15, 

depth 9 m. 

TF-1035, Neolithic Culture, 3125 ±100 
(3220 ±105) 

Charcoal from Trench CRD-XI, Layer 16, 

depth 9*25 ni. 

rF-1036, Neolithic Culture, 2485 ± 120 
{2555 ±125) 

Charcoal from Trench CRD-XI, Layer 17, 

depth lO-Im. 

TF-1125, Neolithic Culture, 3365 ±150 
{3465 ± 155) 

Charcoal from Trench CRD-XI (Ext.), Layer 
14, depth 7*5 m. 

TF-II26, Neolithic Culture, {?) 2290 ±120 
(2355 ± 125) 

Charcoal from 'french CRD-XI (Ext.), Layer 15, 
depth 8 • 15 m. 

Tf-1/27, Neolithic Culture, 3230 ±95 
(3325 ± 100) 

Charcoal from CRD-XI, Layer 17, depth 10-3 m. 
Hallur, Mysore, India, 

Hallur (Lat. 14° 20' N., Long. 75° 37' E.), 

District Dharwar, was excavated by Dr. M. vS. 
Nagaraja Rao, Department of Archaeology, Mysore 
State, who submitted the samples. 

TF-570, Neolifhic-Meyalithic Overlap, 2970±105 
{3055 ± 105) 

Charcoal from Trench 1, Layer 4, depth L80 
to 2* 10 m. 


lF-570, Neolithic Culture, 3280 ± 105 
(3375 ± 110) 

Charcoal from Trench 1, Layer 8, depth 3-60 m. 

IF-586, Neolithic Culture, 3055 ±95 
(3145 ± 100) 

Charcoal from Trench 2, pit sealed by Layer 8, 
dcplh 2-8 m. 

Inainraon, Maharashtra, India 

Inamgaon (Lai. IS' 3.^' N., Long. 74" 32' E.), 
Disiricl Poona, a C'halcolilhic site, giving a sequence 
from Malwa to laic .lorw'e C'liltui’c. The site is 
being excavated by Deccan C'ollcgc, under the 
direct on of Dr. H. D. Sankalia, who submitted the 
samples. 

TF-995, Chalcolithic Culture, 1775 ±125 
{1825 ± 125) 

C'haicoal from INM-I, 7'rench A 2, l.aycr 3. 

rF-997, Chalcolithic Culture, 1530 ± 105 
{ 1575 ± 105) 

Charcoal from INM-l, 'french D2, Layer 7, 
depth 2*tS m. 

rF-/235, Chalcolithic Culture, 3135 ±90 
{3225 ± 95) 

Charcoal from INIVI-I, 'french C'6, Layer 3 depth 
0*75 m. 

Ti -1330, Chalcolithic Culture, 3085 ± 100 
{3175 ± 105) 

Wood fr-om 'fi’cnch E 7, Layer* 4. 

Kalihangan, Rajasthan, India 

'I'hc twin mounds of Kalibangan (l.at. 29° 25' N., 
l-ong. 74" 05' E.), Distr ict Sri Cianganagar, ar*e 
located on the banks of Ghaggar (now dried). 
Elxcavalions were conducted under the joint super¬ 
vision of Ss. B. B. l.al and B. K. 'fhapar*. Suhinilled 
by (he DCJA. 

77''-/6P, Harappa Culture, 4060 100 

{4180 ± 105) 

Charcoal fiom french XC'I, (>1.2, Layer 12, 
depth 3*65 m, 

l'F-942, llarappa C'ulture, 4055 zL 110 
{4/75 ±115) 

Charcoal from 'fr*cnch XAI, Qd-4, Layer 12, 
depth 3-45 m. Rootlets removed. 

rF-94(), Harappa Culture, 3605 ± 100 
{3715 ± 105) 

Wood charcoal fr'om 'french /NI, Qd. I, Layer 
7, depth 2-25 m. Rootlets removed. 

TF-947, Harappa Culture, 3765 ± 85 
(3875 ± 90) 

Wood char'ooal fi'om Trchch C 5, Qd. 3, Layer 
34, depth 5-2 in. Rootfcis removed. 

TF-948, Harappa Culture, 3815 ± tOO 
(3930 ± 100) 

Chai*coaj from Trench C 5, Qd-3; Layer 22 depth 
3 * 10 m, .Rootlets removed. 
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Kodekal, Mysore, India 

TF-748, Neolithic Culture, 4285 ± 105 
{4410 ± 105) 

Charcoal from Kodekal (Lat. 16® 21' M., Long. 
76° 24' E.), District Gulbarga, Trench 2, Layer 4, 
depth 2 to 3 m, Field No. 948. Sample submitted 
by Director, Deccan College, Poona. 

Palavoy, Andhra Pradesh, India, 

Palavoy (Lat. 14° 31' N., Long. 77° 09' E.), 
Anantpiii'. Sample submitted by Directoi', Deccan 
College, Poona. 

TF-699, Ashmound, Modern 
Carbonaceous ash (dung) from Layer 2. Com¬ 
ment : Iron slag was found with the sample. 
TF-700, Neolithic, 5390 ± 95 
(3490±I00) 

Carbonaceous ash (dung) from Layer 7, depth 
3-0 m, sample No. 2. 

TF-70I, Neolithic, 3805 ± 100 {3915 zt 105) 
Charcoal from Layer 9, depth 3-5 m, sample No. 3. 
Surkotada, Gujarat, India, 

Surkotada (Lat. 23° 37' N., Long. 70° 50' E.), 
District Kutch, was excavated by J. P. Joshi. It 
revealed a huge fortified Harappan settlement. 
Sample submitted by the DGA. 

TF-J294, Harappa Culture, 3620 ± 95 
{3730 ± 100) 

Charcoal from Trench XCl, Qd. 3, Layer 3, 
depth 2*4 to 2*9 m. 

TFN295j Harappa Culture, 3780 ±95 
{3890 ± 100) 


Charcoal from Trench G 1. Qd. 3, Layer 8, depth 
1-9 to 2*05 m. 

Tf^-!297, Harappa Culture, 3635 ± 95 
{3740 ± 95) 

Charcoal from Trench C 1, Qd. 4, Pit 1 sealed by 
Layer 3, depth 2*lm. 

TF-1301, Harappa Culture, 3840 ± 130 
{3950 ± 135) 

C harcoal from Trench B 1, Qd. 3, Layer 17, depth 
5*65 m. 

TF-1304 and 1309. Harappa Culture, 3645 ±90 
{3755 ± 90) 

Charcoal from Trench ZA 1, Qd. 2, Layer 18 A 
and 20. depth 6*6 to 7* 15m. 

TF-I303, Harappa Culture, 3890 ±95 
{4005 ± 100) 

Charcoal from Trench ZAl, Qd. 2, Layer 19, 
depth 7*25 m. 

TF-1307, Harappa Culture, 3510 ±105 
{3610 ± 110) 

Charcoal from Trench XA4, Qd. 1, Layer 5, depth 
1 *6 m. 

TF-I311, Harappa Culture, 3625 ±90 
(3730 ± 90) 

Charcoal from Trench ZA 1, Qd. 2, Layer 4, depth 
2*4m. 


1. AgrawaL D. P., Gupta, S. K. and Kusumgar, 

Sheela, Radiocarbon, 1971, 13 (2). 442. 

2. — and Kusumgar, Sheela, Ibid., 1973, 15 (3), 

574. 

3. Kusumgar, S., Lai, D. and Sharma, V K., 

Proc. Ind. Acad. Sci., 1963, 58 (3), 125. 


INTERNATIONAL CONFERENCE ON RAPIDLY QUENCHED METALS 


Papers are solicited for the Second International! 
Conference on “Rapidly Quenched Metals” to be 
held at Massachusetts Institute of Technology 
(MIT), Cambridge, IJ.S.A. from November 17 to 
19, 1975. The Conference is Jointly organized by 
MIT and Northeastern University and it is anticipated 
that the proceedings will be published in the form: 
of a book. 

The Conference will focus attention on the 
formation, structure and properties of amorphous 
and crystalline metastable metals produced by rapid 
quenching of the liquid deposition from the vapour 
or deposition from a solution. 


A Workshop on “State-of-the~Art and Prospects 
for Magnetic, Electronic and Mechanical Applica¬ 
tions of Amorphous Metals” will be held at North¬ 
eastern University, Boston, Massachusetts, U.S.A. 
from November 20 to 21. 1975. 

Those interested in contributing papers should 
submit an abstract of about 300 words (in duplicate) 
to Prof. T. R. Anantharaman, Department of Metal¬ 
lurgical Engineering, Banaras Hindu University, 
Varanasi 221005 by June 1, 1975. The papers must 
be research papers and must be presented by one 
of the authors ; substitute speakers will not be 
accepted. 
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LETTERS TO THE EDITOR 


A NOTE ON CYLINDEiCALLY SYMMETRIC 
SPACE-llMES AND PSYI'ROV’S 
CLASSIiT-CAllON 

In the invariant theory ol; gravitational radiation 
the f*^ieniann cuivaluro tensor plays the central 
part. Petrov 1 gave ciassiheation of vacuum 

Rcimann curvaluro tensors. Since Weyl’s conformal 
curvature tenser possesses all symmetry properties 
of the Riemann tensor for non-emply gravitational 
fields, the algebraic classificalion of Weyl’s con¬ 
formal curvature tensor can be carried out exactly 
as in the case of vacuum Riemann tensor. In this 
paper the VVeyis conformal curvature tensor 
correspending io the cyiindrically symmetric space¬ 
time is classified. 

The Eiiistcin-Roscn- metric for the cyiindrically 
symmetric space-time may he expressed in the 
cylindrical polar co-ordinates r, ^ :: and lime t as 

i/.v“ • (f/'/- - dr-) -/•-e - c-’A/r- (1) 

vvhei'c A and B arc functions of r and / only. 

With the i;eln of the expressions for the Riemann 
curvature tensor and Ricci tensor for metric (1), 
the non-va.nishing components of the Weyfs con¬ 
formal curvature tensor are 

Ciuu - C;n:u - ~ 

Ct-,= C,,,, 

(ni 1 r- 

CiiM - - (2) 

where 

a,, . A.. 

I, 6 6 ' 6 6 3 

, (B.)= _ ih ] 

' 3 3/',I 

„ . [it;' I 'V - - ■ A.B, I (B,)- 

-Kl),)= I- *-'J 

„ 1 2B,B, A,B, - A,B, 1 

(3) 

Here and in what follows, the subscripts 1 and 
4 after A, B represent a pariial dilferentiation with 
respect to r and t respectively. 

Now following Pirani’s'* scheme, the physical 
components of the Weyfs conformal curvature 
tensor given in (2) with the help of the tetrad 

A<,„= diag. A (4) 


can be written in the form 
Cac “ 

(A, B ^ 1, 2, ... 6) 


“2/;/ 

0 

0 

0 

0 

0 


0 

ni4 a 
0 
0 
0 
n 


0 

0 

/// - f7 
0 
n 
0 


0 

0 

n 

0 

m~ 

0 


0 

n 

0 

0 

0 

—/7/T a 


(5) 


If 


Cab 


rM N-j 
[N Mj 


then 


M d- /N 


~2m 

0 

0 


0 

//H < 
in 


0 

ill 

in--a 


The roots of the characteristic equation 


Ai 

A. 


im. 


A.. 


\AA’ 

n- 


( 6 ) 


(7) 


ni - 

In genera! the roots dififerent, and hence 

according to Synge' the canonical form of the 
Weyfs tensor is of lypc-I. 

Now let us introduce the conditions 


<T- — //“ ^ 0 

Idien from (3) 


and 


ni / 0 


( 8 ) 


B, 


B.1 


- 2A,B, 
2(B.,)--| 


- 2A.,B,, 1- 2 (B-i)'' 

^\/r 


and 


Bn B., 


J (2Bh1 

4B,B, - 2A,Bj 


■|- A,^,) 


(9) 

(-1 i" A.ii 

Aii-1 2(B,)- 

2 (B ,)- 

^ 2B^/,- 

V 0 

(10) 


The conditions (9) and (10) remain true if 
A(/ ± r) and B(/ ± /•) and in this case the eigen 
vector corresponding the root ~~2ni is non-null but 
the eigen vector corresponding to the repealed root 
at is null. Also Q rz: (P ™ mi) (P + 2//71) 0, 

hence the Weyfs curvature tensor for this space¬ 
time is of the type-ir. 

Further if metric tensor satisfy the conditions 
or -- J: n and ni -- 0 (II) 

Then all three repeated roots of characteristic 
equation arc equal to zero. 


Curr. Sci.—4 
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Lei A 1 = A (r ± r), then (11 ) is true if B ^ B(r) 
and 



B(t) ^ ^ log (/ - C) (^2) 

where C and D are arbitrary constants. 

Now 



There e.xists oniy one null eigen vector and all 
vectors orthogonal to it are also eigen vectors. 
Hence the WeyFs conformal curvature tensor for 
this space-time is of type-N. 

The author wishes to express his indebtedness to 
Prof. P. C. Vaidya and Dr. J. Krishna Rao for 
their help in the preparation of this note. 
Department of Mathematics, M. D. Patel. 

S.P. University, 

Vallabh Vidyanagar, J///y 8, 1974. 
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NORMAL COORDINATE ANALYSIS OF THE 
OXYPENTAFLUORIDES OF OSMIUM 
AND RHENIUM 

The infrared and Raman spectra of OsOF^, ReOF^ 
and IOF 3 have been reported by Holloway et al^. 
They have assigned the fundamentals on the basis 
of a Cjj. symmetry. The vibrational spectra and 
vibrational analysis of lOF- have been reported 
previously-. No such analysis, however, appears to 
have been carried out for OsOF^ and ReOF 5 . The 
present work, therefore, was undertaken to extend 
the normal coordinate treatment to these two mole¬ 
cules. A general valence force field is assumed and 
the analysis carried out, using Wilson’s F-G matrix 
method^. 

Molecules with the same structure have been 
previously studied by various workers-The 
set of symmetry coordinates used in the present work 
is the same as that used by Smith and Begun-. The 
fifteen normal modes of an XYZ- type of a mole¬ 
cule belonging to the symmetry are classified as 
4^1 -r A 1 + 4t*, all of which are Raman active 

while only and are i.r., active. The Raman 
data reported by Holloway ei. aL\ are used in 
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the present calculations of the force field. The 
expressions for the symmetrized F and G matrix 
elements are the same as those reported by Smith 
and Begun2. 

The staictural parametersC! used to evaluate the 
G matrix elements are: Dzrl-74A, c/-=::l-72A, 
d=l-78A, /a nz = Zt — 90° foi* OsOF^ and 
D=:1-90A, d.=:1^93A, dzz:l-93A, = 

Z/j=Z'y=:90° for ReOF-. The force constants 
were adjusted by successive approximations and the 
resulting values are reported in Tables I and II 

Table I 


Force constants, and observed and calculated 
frequencies of OsOF- 


Force constants 

Frequencies (cm~A 

t mdvn/A ^ 





Obs. 

Calc. 

/u 

--- 7-904 

(7i type 


/f/5 

- 5-440 

963 

958 

/,/ 

= 4-S55 

716 

737 

f'dd 

- -0-143 

644 

640 

f(ia 

- 0-034 

281 

261 

A 

= ()'I29 

61 type 


fa 

- 0-261 

644 

640 

ffi 

■= 0-438 

210 

223 

f aa 

- 0-005 

b^ type 



- 0-005 

332 

332 

f-yy 

- 0-090 

e type 


fa.f. 

= 0 070 

701 

704 


367 

367 



263 

255 



164 

164 



Table II 


Force constants. 

and observed and calculated 


frequencies of ReOF^ 




Frequencies (cm''^) 

Force cons rants 



(mdyn/A) 

, Obs. 

Calc. 



C7i type 



-S-35S 

990 

9S7 

fr. 

-5-498 

738 

731 

/„■ 

= 4-768 

640 

661 

./ (7(7 

= 0-058 

309 

296 

fdd 

=0-032 

Ih type 


fy 

A 

^0‘068 

652 

652 

=0-399 

234 

257 

J aa 

= 0-345 

b^ type 


= 0-086 

334 

334 

■Od 

0-086 

e type 


fyy 

=0-122 

715 

717 

faf^ 

=0-204 

367 

355 



260 

275 



125 

119 
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along with the observed and calculated frequencies 
for OsOF- and ReOF^ respectively. It can be seen 
that the axial M-F stretching constant in 

both the cases, is greater than the equatorial M-F 
stretching constant (f^). This result is consistent 
with those obtained previousIy-'-J-^' and suggests 
stronger axial than the equatorial M-F bonding 
(MzrOs, Re). The three stretching force constants 
—/d’ comparable in magnitudes with 

the corresponding values reported- for lOFr; which 
are 6-99, 4-60 and 4-42 mdyn/A, respectively. 





Fig. 1. Internal coordinates of MOFp;. 


The quantitative estimate of the force field in 
the case of such molecules of rather unusual struc¬ 
ture is of importance for the future vibrational 
studies of related systems. In fact, based on the 
results of ReOF- reported here, wc have completed 
the assignment of the vibrational spectrum of 
ReOF^ by a normal coordinate analysis from an 
incomplete assignment recently reported'^. 

We thank Dr. K. Sathianandan for encouragement 
and critical discussions. A Junicr Research Fellow¬ 
ship by C.S.l.R. to one of the authors (V. C. D.) 
is also gratefully acknowledged. 

Department of Physics, V. C. Deshfande. 

University of Poona, R. S. Joshi, 

Poona 411007, September 20, 1974. 
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ELECTRON SPIN RESONANCE AND OPTICAL 
spectra of copper (lI)-PEPTlDE.AMiNO 
ACID MIXED-LIGAND COMPLEXES 
Importance of copper ion in biological processes 
has led in recent years to investigate the naturally 
occurring systems and model cempoundsk The 
activity of biological macromolecules containing 
copper ion depends upon the selective binding of 
different functional groups with the metal-. For 
instance enzymatic reactions involving copper 
occur with the formation of mixed-iigand complexes-. 
Mixed-Jigand complexes of copper with amino 
acids have been isolated from human serum and 
the complexes appear to play a role in transport¬ 
ing copper through biological membrancsk We 
have undertaken to study the properties of copper 
(II)-peptide-amino acid mixed-ligand complexes in 
a systematic way using ESR and visible spectral 
measurements This communication presents the 
results obtained using glycylglycinc, glycine and 
^-alanine as ligands. Simple complexes of these 
ligands with copper (II) are well studied and the 
spectral properties are known. Yokoi ct al. have 
reported the e.s.r., spectra of several mixcd-ligand 
complexes of copper (II) with amino acids and 
amines^. 

Experimental 

Simple complexes w'ere prepared according to the 
procedure in the literature. E.s.r. spectra were 
measured in a Varian E-4 X-band instrument using 
a 10'- M solution of copper - simple complexes in 
1 : 1 water-methanol solution. The spectra of 
the mixed-ligand complexes were obtained by using 
a solution of 1:1 mixture of the two different 
simple complexes in 1 : 1 watcr-mclhanol. 

Visible absorption, spectra were scanned under 
identical conditions at 25“ C using a SP 700 A 
Unicam recording spectrophotometer. 

Results and Discussion 

When the copper ( 11 ) complexes CuX^ and CuY^ 
are mixed together the following equilibrium is 
established. 

CuX 3 + CliY, 2 CuXY 
with the disproportionation constant given by 
_ [CuXY]“ 

[CuX:!] [CuYj] 

From the e.s.r. spectra of the solutions, it could 
be seen that the line shapes were similar to those 
observed for single species. If more than one 
species were present in significant amounts the 
observed spectrum should have been an admixture 
of those for the simple complexes. In all the cases 
studied the line shapes of the spectra were different 
from the spectra of the simple complexes and the 
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Complex 

^Imax 

nm 

Sn 

Sx 

o 

3> 

1 

a- 

Cu (gly). 

630 

2-231 

2-055 

170 

0-547 

Cu(iS-al6).. 

636 

2-285 

2-054 

129 

0-668 

Cu (glygly). 

640 

2-214 

2-049 

184 

0-497 

Cu (gly) )3(-ala) 

637 

2-2294 

2-0528 

167 

0-537 

Cu (gly; (glygly) 

636 

2-226 

2-054 

187 

0-528 

Cu (j8-aia) (glygly) 

636 

2-215 

2-052 

176 

0-502 

recorded spectra were due to 

1 mixed-ligand com- 

environment by 

employing 

high molecular w'eight 

ple.xes only. Results published earlier from this 

peptides and other ligands. 



laboratory also show that mixed-ligand complexes 
in general are more stable than the simple com¬ 
plexes^. 

E.s.r. spectra of the complexes studied show the 
general pattern characteristic of tetragonal copper 
(II) complexes with an intense absorption at high 
field and two or three peaks of less intensity at 
low' fields, gj^ and A;, values were calculated 

from the low temperature spectra (77° K) and are 
given in Table I. g values should be regarded as 
somewhat approximate since the spectra are not 
w'ell resolved. At room temperature due to rapid 
rotations of the molecules anisotropic couplings are 
averaged out leaving only the isotropic ones, 
observed spectrum indicates average g value only. 
gjj values for the mixed-ligand complexes are found 
to be in between the values of the simple com¬ 
plexes. In the case of Cu (glygly) (yj-ala) com¬ 
plexes although value of the mixed-ligand 

complex is nearly equal to that of CuCglyglylo, 
value is in between those observed for the simple 
complexes. Orbital reduction factors a- were 
calculated using the simplified equation. 

S;, =2-0023(1 - 

where k is the spin-orbit coupling constant", a- 
values indicate that the bonding between copper 
and ligands is covalent in nature with delocaliza¬ 
tion of electron density into ligand orbitals. 

From the e.s.r. data of the naturally occurring 
copper containing proteins, two types of molecules 
could be classified, one with considerably higher 
Ajf values than the other type-^. It is believed 
that the site symmetry of copper ion in one case 
is nearly coplanar and in the other distorted tetra- 
hedron«. Work is in progress to determine whether 
copper (II) ion could be forced into a tetrahedron 
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PIPERIDINIUM AND PYRROLIDINIUM 
TETRATHIOMOLYBDATES AND 
TETRATHIOTUNGSTATES 
Extensive work has been carried on alkali 

metal chalcogenomolybdates and chalcogenotimg- 
states. In continuation of our investigations on 
thiometallates stabilized by bulky non-spherical 
counter cations^'studies on piperidinium (pipH) 
and pyrrolidinum (pyrH) tetrathiomolybdates and 
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iCiraLhiotungstates are brielly reported in this paper. 
The compounds are characterized by u.v., visible 
and i.r. spectral measurements and thermogravi- 
mctric analysis. 

retrathiomolbdates and tctrathiotiingstates of 
piperidiniiim and pyrroiidinium were prepared by- 
interacting molybdic oxide or tungstic oxide with 
about 70% aqueous piperidine or pyrrolidine taken 
approximately in 1 : 5 molar ratio. The contents 
were stirred at 60'" with a magnetic stirrer till most 
of the metal oxide dissolved. The resultant solu¬ 
tion was filtered and hydrogen sulphide was passed 
for 4-6 h. The crystallized tetrathometallate was 
filtered, washed with a small amount of 
acetone and ether and air-dired. The compounds 
were analyzed for nitrogen, sulphur and metal 
contents and the analytical results are given in 
Table T. 


The electronic spectra of the compounds taken 
in water on Beckman DIC 2 spectrophotometer 
gave three characteristic absorption maxima with 
the molar absorptivity greater tham (Table If). 
The absorption frequencies arc assigned'* tO' 
r, > 2c (^',), 4 ^L» (^i>) ^ '2c (v^) 

electronic transitions according to Viste-Grey M.O. 
scheme*'. 

Tetrathiomolybdates and tetrathiotungstates exhibit" 
triply degenerate infrared active bands due to M-S 
vibration in the region 45()-5()() and 160-180 cm"’. 
The present compounds examined on Beckman IR 11 
spectrometer gave bands around 460 and 170 cm“* 
which are assigned to M-S stretching vibrations. 

The thermal decomposition studies of the thiosalts 
carried out in air and nitrogen atmosphere on 
Netzch thermal analyzer indicate that the compounds 
start decomposing around 120°. The thermal 


Tablb 1 

Analytical values of tctrathiometallates 


Compound 

Colour 

Nitrogen (%) 

Sulphur (%) 

Metal ('%) 

(pipH).,MoSj . 

Red 

Found: 

6-81 

32-5 

24-0 


Calcd.: 

7-07 

32-4 

24-2 

(pipH),WS, 

Golden yellow 

Found: 

5-63 

26*2 

38-3 


Calcd. : 

5-78 

26-5 

38-0 

(pyrH)aMoSi 

Red 

Found: 

7-47 

33*7 

26-4 


Calcd. : 

7-61 

34-8 

26 0 

(pyrH)aWS.i 

Golden yellow 

Found: 

5'% 

28-4 

40-1 


Calcd.: 

6-14 

28- I 

40-3 


Compound 


Table II 

Spectral data of tctrathiometallates 
Electronic (cx 10"**) (nm) 

Vj 7^2 J'n 


i.r. and 
far i.r. 
enr^ 


(pipHfjMoS.i 

466 (1-12) 

315(1-81) 

240(2-86) 

468s 

451sh 

18()s 

(pyrH).)MoS.| 

466 (I-13) 

316(1-82) 

242 (2-84) 

478s 

462sh 

175s 

(pipH)..WS, 

390(1 -82) 

274 (2-71) 

213(3-51) 

462s 

445sh 

173s 

(pyrH),WS, 

392 (1-84) 

275(2-72) 

215(3-54) 

460s 

450sh 

I71s 

; thiometallates arc 

highly soluble 

in water behaviour 

• was found 

to be 

similar 

to 


and precipitate out the respective metal trisulphides ammonium tetrathiosaltS''^’*k Around 300° the weight- 

on acidification. They are insoluble in ether, loss curves indicate the formation of metal trisul- 

ethylacetate, chloroform, carbon tetrachloride, phides. The final products of decomposition- 

benzene, nitrobenzene, etc. The solids slowly give out obtained around 500° on chemical analysis, were 

hydrogen sulphide and amines with time resulting found to be MoO.j and WO.^. When heated in 

in the formation of metal trisulphides. nitrogen atmosphere the final products obtained 
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around 450'' were found on analysis to be metal 
d'sLilphides. This agrees very well with the weight 
loss sustained during the decomposition. 

The author is thankful to Prof. O. Glemser, Got¬ 
tingen, W. Germany, for providing facilities to carry 
out the experimental work and to Prof. G. 
Aravamudan, for his interest in the work. 

Department of Chemistry, M. R. Udupa. 

Indian Institute of Technology, 

Madras 600 036, Gciooer 23, 1974. 
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ESTIMATION OF THIOSEMICARBAZTDE AND 
ITS METAL COMPLEXES WITH 
DICHLORAMINE-T 

Recently, dichloramine-T (N,N'-dichloro-p-tcluene 
sulphonamide, hereinafter abbreviated to DCT) has 
been introduced as an cxidimetric titrant by Jacob 
and Nairt in non-aqueous and partially aqueous 
media and it has been used for oxidizing a variety 
of compounds-'-^. Thiosemicarbazide (TSC) is an 
important compound which is used in the character¬ 
ization of aldehydes, ketones and polysaccharides 
and as a metal complexing agent. Chloramine-T 
has been used as an analytical reagent for estimating 
TSC and its metal complexes^’^^. In the present 
investigations we have examined the behaviour of 
DCT towards TSC and its metal complexes. It 
was found that these compounds undergo oxidation 
with DCT under specified conditions. Hence volu¬ 
metric methods have been developed for their 
estimation. 

Materials and Methods. —^Thiosemicarbazide (E’ 
Merck) was purified by recrystallization and an 
aqueous solution (— 0*025 M) was prepared. DCT 
was prepared and purified by the method of Jacob 
and NairU An approximately decinormal solution 
of the oxidant in glacial acetic acid was prepared 
and standardized by the iodometric method^. 

The complexes Zn(TSC) ..SO^, Zn(TSC)oCU, 
ZnCTSOoCNO;.)., Zn(TSC)„r(CIO^)„ Cd(TSC)o 
SO^, CdCTSOXU, HgCTSOoCU, Ni(TSC),(N03)2 


and Ni(TSC)2S04 .SHoO were prepared by methods 
reported elsewhere'^. 

Detailed investigations of TSC system has 
brought out the following facts : 

(I) TSC forms a complex with DCT which 
rapidly decomposes with a quick change of colour 
from orange red to pale yellow and evolution of 
gaseous productS'‘>. The complex has a broad 
absorption band around 350 m,a. 

(II) Rate of oxidation is very slow with solu¬ 
tions of TSC in glacial acetic acid, the required 
stoichiometry being obtained after 16 hours. 

(III) During oxidation, water content of the 
reaction mixture had to be ma'ntained around 12- 
15% for the 1:3 stoichiometry to hold good. 
Slight over oxidations beyond the 12 electron change 
per mole of TSC were noticed when the water 
content is less than 12%. This can probably be 
attributed to the oxidation of NH.C ionS. 

(IV) A direct titration with a visual or potentio- 
metric end-point was not practicable. 

(V) N2H4, KCNS and PO.C- ion interfere in the 
estimation. 

(VI) The 1 : 3 stoichiomeetry holds only when. 
TSC solutions are added to DCT and not vice 
versa. 

Recommended Procedure .—Aliquots of aqueous 
TSC solution or of the metal complex in pH 4 
buffer are added to a measured excess (^50-60%) 
of 0*1 N DCT ma’ntaining the water content 
around 12-15% in the reaction mixture. Set aside 
for 30 minutes (10 minutes in the case of a metal 
complex), shaking occasionally. Add 10 ml of 
20% KI and titrate against 0*1 N sodium thiosul¬ 
phate. Run a blank with DCT solution alone. 
The stoichiometry of oxidation cf TSC and its 
metal complexes can be represented by equations 
(1) and (2) respectively: 

NHoNHCSNH.-r 3RNCi,+ 6FLO-> 3 RNH, 

4- CO,+ H>S04+ No+ NHjCH- 5HC1 ( 1) 

M (NH,NHCSNH,), X 4- 6RNCk 4- 12HoO 
^ MX 4- 6RNH, 4- 2CO, 4- 2k 4- 2H,S04 
4- 10HC14- 2NH4CI (2) 

Where 

R = p - CH3 - CGH4SO0, M - Zn or Cd 
or Hg or Ni 
and 

X - SO, or (ClOhi or Ck or (N03)2. 

Some typical results of analyses are shown in. 
Table I and it is noticed that the results of analysis 
are quantitative within the limits of experimental 
error. 

The percentage error in the estimation cf TSO 
(2-10 mg) was about 0*5. The error was almost 
negligible (<0*2%) when larger quantities (12- 
40 mg) of TSC were taken for the estimation. 
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Table I 

Estimation of tliiosemicarbazide and its metal complexes with Dichhramine-T {% error for values 
obtained in the neighbourhood of the vahies indicated, in the first column is given) 


Amount of Metal complexes with 

substance Thiosemi- - 


estimated 

carbazide 

ZnSO, 

ZnCk 

Zn (NO,h 

Zn (CIO.,). 

CdSO, 

CdCi, 

HgCk 

NiSO, 

•3HnO 

NiCNO:,). 

0 

0-50 

000 

0*42 

0*50 

0*50 

0*50 

0*50 

0*50 

0*00 

0*45 

4 

0-50 

0*20 

017 

0*50 

0-50 

0*00 

0*50 

0*50 

OOO 

0*36 

8 

0*50 

0*00 

()• 13 

0*15 

0*30 

0* 12 

0*10 

0* 12 

0* 14 

0*36 

10 

0*20 

010 

0*17 

018 

0*32 

0*00 

0*50 

0*29 

on 

0*30 

15 

0* 10 

0* 15 

0*17 

018 

0*50 

0-50 

0*30 

0*00 

0* 15 

0*20 

20 

0*05 

0-20 

0- 10 

0*09 

0*00 

0*30 

0*.50 

0*20 

0* 11 

0*00 


30 0-00 

40 0-00 


Similar results were obtained with various metal 
complexes, with an error of about 0-5%. 

The authors are grateful to the University of 
Mysore for financial assistance, in the form of a 
research grant. 

Dept, of Post-Graduate D. S. Mahadevappa. 

Studies and Research B. Thimme Gowda. 

in Chemistry, 

University of Mysore, 

Manasagangotri, 

Mysore 570 006, December 23, 1974. 
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GRAVIMETRIC ESTIMATION OF BERYLLIUM 
AS BENZIDINE FLUOROBERYLLATE 


In the present method beryllium was precipitated as 
benzidine lliiorcberyllate. Beryllium in solution is 
first converted into lluoroberyllatc by the addition 
of fluoride ion in excess and then precipitated with 
benzidine in acetic acid solution. Beryllium in 
rocks and minerals can easily be converted into 
nuoroboryllate by fusion with alkali bifluoride and 
Ihcn precipitated as benzidine lluoroberyllate. 
Benzidine fiiiorobcryllate- like benzidine sulphate is 
highly soluble in water, llocculcnt and can easily 
be filtered using a sintered crucible. 

Procedure. —Beryllium chloride solution con¬ 
taining 10 mg to 75 mg of beryllium was taken in 
a 250 m! polythene beaker and diluted tO' 50 ml. 
The pH of the solution was adjusted to 3-4 with 
dil. hydrochloric acid. Sodium fluoride solution 
was now added taking care to see that the pH of 
the solution remained at 3-4. The solution was 
warmed {5()''-60"C) and an excess of benzidine 
(2''V.) solution in 2N acetic acid was added along 
the side of the beaker with constant stirring. It 
was cooled and filtered through a sintered glass 
crucible (No. 4), washed with *1 IVl acetic acid, 
dried in an air oven at 110” C and weighed as 
benzidine niioroberyllate. Ten determinations were 
carrried out with varying quantities (20-70 mg) of 
Be and the mean average error was 0*3%. 


The usual method of beryllium determination is 
gravimetric! as oxide which, though accurate, is not 
free from interferences, particularly in presence of 
aluminium. In the present method beryllium can 
be estimated in the presence of other ions without 
much of separation procedure. 


Procedure for Rock and Minerals. —0*25 gm. of 
the sample was taken in a platinum crucible and fused 
with 3-4 times its weight of potassium bifiuoride. 
The fused mass was taken up with water and trans¬ 
ferred to a beaker and boiled. If there is a preci¬ 
pitate it should be filtered off. The pH of the solu- 
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uon was adjusted to 3-4 and then proceeded as stated 

the general method. 

Inorganic Chemistry Lab., j-ARUN Rumar Ghosh. 
University College of Science, 

Calcutta 700 009, Ausust 24, 1974. 

1. Oiianutative Inorganic Analysis, Chariot and 

Bezier Authorised Translation, by R. C. 

Murrav, Methuen and Co. 

2. Ghosh, f. K. and Ray, N., Jour. Inch Chem. 

Soc.. 1972. 49, 925. 

CHARGE-TR.4NSFER COMPLEX: INTERACTION 

OF PENTAATOMIC IODINE CATION WITH 
DIMETHYLSIILFOXIDE 

Ever since Muliiken^ published his work on the 
electron donor-acceptcr systems, a great deal of 
work has appeared in the literature on the inter¬ 
action of iodine with electron donors. In this note, 
we are reporting for the first time, the interaction 
of iodine pentaatomic cation, which is a more 
stable species compared to the other iodine poly- 
cations-"<^, with the electron donor, dimethyl- 
sulfoxide, DMSO. in sulphuric acid. 

Since iodine and sulphuric acid are both Lewis 
acids, no electron e.xchanse should occur when they 
are mixed. The appearance of iodine band at 
50.3 /zmU in 98* 19c H 2 SO 4 (Iodine absorbs at 
520 ni7i in n-heptane) shows that there is a slight 
interaction between iodine and sulphuric acid. No 
other bands could be detected within six hours. 
The iodine absorption band shows a blue shift in 
the visible region, as the concentration of sulphuric 
acid is decreased from 98% to ^ 20 % ; below 20 ^^, 
new bands appear at 290 and 355 fun which are 
due to I 3 ". 

If the low wavelength absorption of iodine in 
HoSO^ is due to solute-solvent interaction, the 
addition of a base solvent, such as water, should 
affect the absorption and it is indeed observed in 
the case of water-iodine—sulphuric acid system. 
At present we are not in a position to suggest any 
model for such an interaction. 

Solutions of iodine in sulphuric acid (> 85% by 
weight) on standing develop an absorption at 
330 luu ; we could not detect any band or shoulder 
around 280 nm in our open cell system- (Cary-14R 
Spectrophotometer). The band at 330 ?im is ascribed 
to the > ion which formed by the slow reaction'^ 

5h “ 5 H 2 SO, ^ 217 — 2 H 3 O- -i- 4 HSO 4 - -- SO 2 - 

When DMSO, an electron donor, is added to a 
solution containing 1 +, the intensity of 1 ^ band 
(330 nm band) is slightly enhanced and a new 
band appears at — 350 nm (Fig. 1). The intensity 
of this new band depends upon the concentration 
of the DMSO. This behaviour is the typical charac¬ 


teristic of molecular complexesS’Q. So, the new 
band can be ascribed as the charge-transfer band 
which arises due to the interaction of DMSO with 
If in sulphuric acid. The low CT energy^ of 
OMSO-If (3*54 eV) as compared to that of 
DMSO-h (4*23-4-58 eV) shows clearly (hat 1 + 
is a better electron acceptor than iodine moiecuie 
itselfs. 



Fic-. 1 . Absoi-pticn spectra of iodine and DMSO 
in H. 0 SO 4 : (1) Iodine in H.^SO^ after 72 hours; 
( 2 ) iodine solution of the same concentration as 
that of ( 1 ) and DMSO; (3) the difference between 
cup/es 1 and 3. 

The author is thankful to CSIR (India) for 
h.-ianctai support, to Prof. G. B. Singh, Head, 
Department of Chemistry, for providing the 
research facilities and to Mr. Bipin for helping in 
rccorcmg the spectra. 

Chemistry Department, S. N. Bhat. 

Banaras Hindu University, 

Varanasi 221005, India, September 25, 1974. 


1. .Mulliken. R, S.. J. Am. Chem. Soc., 1950 
72, 600; 1952, 74, 811. 

2 Arotsky, J., Misra, H. C. and Symons, M. C. R., 
J. Chem. Soc., 1961, p. 12; 1962, p. 2582; 

3. Arotsky, .T. and Symons, M. C. R., Quart. 

Revs., 1962, 16, 282. 

4. Gillespie, R. J. and Morton, M. J. Ibid. 

1971, 25, 553. 

tv Downs.. A. J. and Adams, C. J., In ; ^"Coinpre- 
licnsme Inoiganic Chemistry, V 0 I. IT, Ed., 
by Bader, J. C. ct al., Peraamon Press 
Oxford, 1973. 

6 . Merryman, D. J., Edwards, P. A., Corbett, 

I- D. and Cariey, R. E., J. Chem. Soc., 
Chem. Comm., 1972, p. 779. 

7. Bower, R. J, and Scott, R. L., j. Am. Chem. 

Soc., 1953, 75, 3583. 

8 . Mulliken. R. S. and Person, W. B., Molecular 

Complexes, Wiley, Interscience, New York, 
1969. 

9. Foster, R., Organic Charge-transfer Complexes, 

Academic Press, London, 1969. 

10. Klaboe, P., Acta Chem. Scand., 1964, 18, 27, 




Letters to the Editor 


309 


Vol 44, No. 9 1 
May 5, 1975 J 

AMINO ACID COMPOSITION OF EYE LENS 

OF THE FiSH LAEEO BATA AT DIFFERENT 
STAGES OF GROWTH 

Besides the study of the amino acid composition! 
of eye lens of frog, bovines’ and human being-, 
the changes in protein constituents of eye lens, 
with the changes in growth, have been studied in 
rat’’ and human beings''-'*. No attention has been 
paid to the study of prclein constituent of eye lens 
in a fish. Therefore to fill the lacuna, the present 
study is devoted to investigation of the changes 
in amino acid composition of eye lens of Uibca 
bata at three dilTcrent stages of growth. 

A collection of Laheo haia was made fromi 
Keetham Lake (Near Agra) and they were grouped 
accordiiig to their length. By dissecting the eyes, 
the eye lenses of fishes were taken out. Lenses 
were washed thoroughly with several changes of 
distilled water, dried in an oven at 100 ° C and 
finally ground to fine powder. Total nitrogen in 
the powder of each group was determined by semi- 
micro Kjcldhafs method. 

Three test samples each equal to about 200 mg 
of crude protein were hydrolysed with 6 N-HCI 
under rellux for 24 hours. The hydrolysate was 
taken in warm water and then filtered. The filtrate 
was decolorised with a little Darco G-60. After 
removal of carbon the hydrolysate was evaporated 
to dryness under reduced pressure and finally dis¬ 
solved in 10 % vol/vo! 2 -propano! and made up 
to a. definite [volume. Tryptophan of the test 
sample was deternfned separately by hydrolysis 
with 10 %, wt/vol. Ba(OH)o under rellux for 20 
hours. 

Complete separation end identification of amino* 
acids were achieved by applying two-dimensional 
paper chromatography using phenol-water (4 : 1 
wt/wt) as one set and //-butanol-acetic acid-water 
(60: 15 :25 vol/vol) as another set of solvents. 

For estimating individual amino acids chromato¬ 
grams of a known mixture of aminO’ acids and 
unknown hydrolysate samples were developed by 
spraying 0 - 2 %' ninhydi'in in 2-4acetic acid in. 
acetone and drying the paper at 60” C for 15 min. 
Individual coloured spots were cut out from the 
chromatograms and eluted in 0-42%, NaHCO.> in 
48% ethanol and kept undisturbed overnight. The 
colour intensity of known and unknown samples 
was read in spectrophotometer. 

With the readings of known and unknown- 
samples amino acids in g/lOOg of dry eye lens- 
were calculated. 

The length and average weight of fish of each 
group is given in Table L 

Amino acids and total nitrogen of eye lens of 
hsh Labco bata are given in Table II. 


Table 1 



Stage 1 

Stage 11 

Stage m 

Length (cm) 

8 

20 

25 

Weight (gm) 

30 

250 

350 


Table 11 



Amino acids of 

eye fens at 

different 

stages of 

•growth of fish Labeo bata 


(Values are expressed in gm/lOOgm of 

dry matter 

Amino acid 

Stage I 

Stage 1! 

Stage liJ 

Alanine 

3-9 

3-8 

3*8 

Arginine. 

8-5 

8-6 

8-7 

Aspartic acid 

2-4 

2-3 

2-3 

Cystine 

1-9 

2-0 

2* 1 

Glutamic acid 

4-1 

4- 1 

4-0 

Glycine 

3-7 

3-7 

3-7 

Histidine 

21 

2-2 

2-2 

Hydroxy proUnc 

L2 

L3 

L3 

rsolcuc.ine 

L4 

L3 

L3 

Leucine 

1-6 

L 6 

1-7 

Lysine 

2-3 

2*3 

2-4 

Methionine 

1*6 

L7 

L7 

Phenylalanine 

L 6 

L5 

L5 

Prolinc 

2-7 

2-8 

2-9 

Serine 

3-5 

3-5 

3-6 

Threonine 

2-5 

2-5 

2*5 

Tryptophan 

L3 

1 -4 

L4 

Tyrosine 

4-1 

4-2 

4-2 

Valine 

2-6 

2-5 

2-5 

Total nitrogen 

14-4 

14-5 

14-5 


Table 11 clearly indicates that each of the growth 
.stages contains 19 amino acids of lens proteins. 
Changes in amino acid contents from one to the 
other stages are not appreciable. Similarly total 
nitrogen content too does not change significantly 
from one stage to the other. At all the three stages 
of growth, arginine is present in maximum quantities 
of all the amino acids. At the stage I glutamic 
acid and tyrosine arc present in equal quantities. 
At the stage 11 aspartic acid and lysine occur in 
equal amounts. A comparison, with bovine eye 
lens- .shows that loial nitrogen content of the fish 
eye lens is lower Ihan that of bovine lens. Bovine 
eye lens- contains only 14 amino acids serine, glycine, 
alanine, proline and hydroxy proline being absent. 
Bovine eye lens contains aspartic acid in maximumi 
amount, while arginine content of the fish eye lens 
is maximum of all the amino acids. In the case 
of bovine lens arginine content is higher than the 
aspartic acid. Bovine eye lens contains tryptophan 
and methionine in equal amounts, 
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IDENTIFICATION OF PYRIDOXINE BYDRO- 
CHLORICE FP-OM MULTIVITAMIN 
PREPARATIONS 

V.ARrous methodsi - are described in the literature 
for the identification of pyridoxine from multi¬ 
vitamin perparations, but none of them is specific. 
While the method cf Kochberg and co-workers is 
only applicable when pyridoxine is in pure form^, 
method described in various pharmacopoeia using 
2, 6-dich:orcquinone chloroiniide is rather a negative 
test, based upon no colour formation in presence 
of boric acid. Interference of execipents such as 
antioxidants, a-tocopherol and certain preservatives 
added in multivitamin preparations which give blue 
colouration in presence of boric acid, limits its 
application. Colour test described by FiegB using 
1,2-naphthaquinone-4-su:fonate, though sensitive, is 
not specific, as this reagent reacts with all 
compounds containing tw'o removable hydrogen 
atoms attached to -C or -N atom. 

In this paper a new reagent for the identifica¬ 
tion of pyridoxine in multivitamin preparations by 
thin layer chromatography is described. 2-Thiobarbi- 
turic acid reacts with a-y5, unsaturated and aromatic 
aldehydes^ giving a pink coloured com¬ 
pound. It is obser\xd that primary alcoholic 
groups at positions 3 and 4 of pyridoxine can be 
converted to the corresponding aldehydes by oxida¬ 
tion. The aldehyde when further treated with 2-TBA 
reagent produces pink coloured complex. No other 
vitamin of the multivitamin preparation such as 
vitamin A, thiamine, riboflavin, ascorbic acid, 
pantothenic acid behaves in a simdar way. Vitamin 
A if present in alcchoiic form may interfere but 
the colour appears after 24 hours on TLC whereas 
that of pyridoxine appears within 5-10 minutes. 
However, since vitamin A is only fat soluble it will 
not interfere with vitamin Bf, where aqueous extract 
is used. Pyridoxine can also be converted to its 
aldehyde form using Reimer-Tiemann reaction^*. 
The aldehyde is further treated with 2-TBA reagent 
as described in test-(2). 


Experimental 

Reagents : 

I. Methanol, Acetone and Chloroform—BDH 
AnalaR. 

II. Dichromate in sulphuric acid : 3 g potassium 
dichromate (AnalaR Grade) dissolved in 100 ml of 
30% sulphuric acid. 

HI. 2-TBA reagent for test (1)—Dissolved 

2*88 gm 2-thi-o-barbituric acid in 100 ml aqueous 
solution of 0*2 M anhydrous sodium carbonate. 

IV. 2-TBA Reagent for test (2)—^Dissolved 

lOgm 2-TBA in 90 ml perchloric acid and added 
10 ml glacial acetic acid. 

Method 

Test{l)'. Identification on TLC .—An aqueous 
extract of the multivitamin tablet was spotted 

on a 250 m,/>t layer of silica gel G, activated 
for half an hour at 110° C. Chromatogram was 
developed using Methanol : Acetone (7*5; 2*5) as 
solvent system. The plate, after drying at room' 
temperature, was first sprayed with potassium di¬ 
chromate in sulphuric acid which oxidises -CHoOH 
group to -CHO group giving a green spot. After 
five minutes the plate was sprayed with 2-thio- 

barbituric acid reagent. Pink spot appeared after 
heating the plate for five minutes at 110° C 

(R^ =:0-51). The sensitivity is ^10 Mg. 

Test (2): Detection of Pyriioxine by spot test .— 
To 1-00 ml of pyridoxine solution add 1-0 ml 

methanolic NaOH (20%) and 1-0ml chloroform. 
Keep it in boiling water-bath for five minutes. 
Allow it to cool to room temperature. Add 3-0 ml 
of acidic 2-TBA reagent and keep in boiling water- 
bath for 15 minutes. A pink colour develops. This 
reagent may be applied for the colorimetric deter¬ 
mination of vitamin B^. in multivitamin preparations 
(absorption maxima 537-0 m^). The sensitivity of 
this reagent is 100 Mg. 

We thank Dr. B. N. Mattoo', Director, for keen 
interest and valuable suggestions in this work. 
Forensic Science Laboratory, S. S. Kamat. 

State of Maharashtra, V. P. Barve." 

Bombay, October 2, 1974. 
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dup, Bombay. 
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STUDIES ON SOME PAPILIONACEOUS 
SEED OILS 

Wolff and Kwolek^ have pointed out the neces¬ 
sity for collecting more information regarding 
legume lipids before chemotaxonomic relationships 
are advanced. Though the genus Crotalaria is a 
large one, consisting of about 300 species, only a 
few species have been investigated so far, for their 
lipids. We report here the physical and chemical 
analysis of three species of Crotalaria, namely, 
C. jiincea Linn., C. linifolia Linn., C. wit^4irania 
along with Trigone I la foenuni-graeciim Linn, and 
Tephrosia purpurea Linn. (Pers.). 


iinsaponiliable matter, by the alkali isomerization 
method of Hi Id itch, Morton and Riley** using Beck¬ 
mann DU-2 spectrophotometer. The identification 
of the fatty acids was carried out by subjecting 
total fatty acids to reverse phase paper and thin- 
layer chromatography, impregnating the paper and; 
the plate (Silica gel G) with 10% liquid paraffin in 
benzene. Acetic acid samples 96% and 90% were 
used as a solvent systems for TLC and paper 
chromatography respectively. Iodine vapour was used 
as the visualising agent and authentic fatty acids 
were taken as reference for the identification of 
individual fatty acid. 


Table I 




Characteristics of the 

oil 






% 0 f 

oil 

Colour 

Sp. gr. 

■ 

index at 
25*^ C 

Acid 

value 

Sap. 

value 

Ester. 

value 

Iodine 

value 

o/ 

/o 

unsap 

matte 

C. jiaicea 

12*6 

Grccnish-ycllow 

0-912 

1-478 

4-6 

181-2 

176-6 

122-2 

12-6 

C. Unifolia 

6-2 

do. 

0-931 

1-432 

3-4 

179-3 

175-9 

107-4 

13-6 

C. wightania 

8-6 

Green 

0-891 

1-448 

3-8 

176-8 

173-0 

117-6 

10-3 

T. foenum-graecum 

10-3 

Greenish-yellow 

0-962 

1-468 

1*3 

212-1 

210-8 

123-7 

12-8 

T. purpurea 

11*3 

do. 

0-928 

1-428 

2-6 

172-5 

169-9 

101-4 

9-5 


Table II 

Composition of fatty acids 
Unsaturated fatty acids 

-Saturated 

Linoleic Linolcnic Oleic acid acid by 



acid 

% 

acid 

/o 

/o 

dilTcrcncc % 

C. juncea 

46-8 

4-6 

28-3 

20-3 

C. linifolia 

44-6 

4-4 

17-8 

33-0 

C. wightania 

48-1 

3-8 

20-4 

27-7 

T. foenuin graeciim .. 

44-9 

7-9 . 

28-6 

18-6 

T. purpurea 

30-8 

2-4 

43-6 

23-2 


Oil content was determined by extraction of 500 
gm of powdered seeds in a Soxhlet apparatus for 
36 hours with pet. ether (40-60°). Iodine value, 
saponification value, acid value, unsaponifiable mat¬ 
ter, ester value, specific gravity and refractive index 
were determined by L P. methods-. Linolenic acid 
and linoleic acid contents were determined spectro- 
photometrically on mixed fatty acids, free from) 


The percentage of oil in the six Crotakiria species 
investigated by Kapur et al.'^ ranges from 2 to 5*3% 
while in the species investigated it is much higher. 
These higher values would push the average value 
of the oil content in Crotalaria species as indicated, 
by Earl and Jones*'> from 3*3%. However, thisi 
higher value would still be within the range of the 
tribe Genisteae which is about 12 %. A comparisonf 
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of values of oleic acid in the species investigated 
with those reported by Kapur et al^ shows a close 
relationship of C. linifofia with C. agitifiora, 
C. wightania with C. sericea and C. jiincea with, 
C. rubiginosa. However, it may be noted that the 
percentage of this acid in C. miicronata as reported 
is only 7*5% which does not seem to fit into the 
general pattern of the major fatty acid component 
of leguminosae in general and Crotalaria in partb 
cular. 

Wolff and Kwolek^ and Gupta and Chakrabarti^^ 
observed that the compositional difference of fatty 
acids reflect heridity relationship ; however, it may 
be pointed that it also shows a phylogenetic relation¬ 
ship at the levels of genus and species. 

We are thankful to Prof. A. K. Dorle, Head of 
the Department for laboratory facilities. 

Department of Pharmaceutical R. Zafar. 

Sciences, V. K. Deshmukh. 

University Campus, A. N. Saoji. 

Nagpur-10 (M. S.), October 24, 1974. 
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STUDIES ON OVALBUMIN AS A DILUENT IN 
VIROLOGICAL AND SEROLOGICAL TESTS 

The use of bovine albumin in buffered saline as 
a viral diluent and virus stabilizer in the field of 
arbovirology has been recommended by various 
workers!The high cost and non-availability of 
good quality bovine albumin have compelled us 
toi investigate the possibilities of finding a substitute. 
In the present studies we have used ovalbumin in 
virological and serological tests and the results are 
compared with those obtained with bovine albumin 
(fraction V from bovine plasma. Armour Pharma¬ 
ceutical Company Limited, England). 

Ovalbumin was prepared from white leghorn 
eggs obtained from Shreekant Poultry Farm, 
Narayanagaon, Poona, by sodium sulfate extraction 
method^. The purified albumin solution was dia¬ 
lysed against distilled water to remove excess of 
sodium sulfate. The total proteins were estimated 


by the biuret method-^. Appropriate quantities of 
albumin solution were then added to phosphate 
buffered saline and borate buffered saline so as to 
make 1*5% ovalbumin in phosphate saline 
(GAPS), pH 7*2 and 0-8% ovalbumin in borate 
saline (GABS), pH 9*0 respectively. 

Virological Tests .—^The following arboviruses 
were employed in the study : TR 1751 strain of 
Dengue type 2, Kaisodi (VRC No. G 14132), 
African strain of Chikungunya (CHIK), Indian 
strain of West Nile (VRC No. G 22886), Japanese 
B Encephalitis (VRC No. P 20778), and Kyasanur 
Forest Disease (VRC No. P. 9605). Three virus 
diluents were tested, viz., GAPS, BAPS (0*75% 
bovine albumin in phosphate buffered saline, pH 
7-2) and 1 : 1 mixture of GAPS and BAPS. All 
the diluents contained 1000 units/ml of penicillin 
and 2 mg/ml of stteptomycin. 

Approximately 5 dex of virus was 

incubated in each diluent for one hour at 37° C. 
Further ten-fold virus dilutions were made in. the 
respective diluents. Three weeks old Swiss mice, 
maintained at VRC, were inoculated by intracere¬ 
bral (IC) route. Each ten-fold dilution was ino¬ 
culated into a group of six mice, inoculum being 
0-03 ml for each mouse. 

1-5% GAPS gave somewhat lower titres, maxi¬ 
mum difference being 2*5 dex for P 20778 and 
minimum being 0-2 dex for P 9605, when com¬ 
pared to those obtained with standard diluent, BAPS. 
However, I : 1 mixture of GAPS and BAPS was 
found to be a satisfactory diluent as LDr,,> titres for 
all the viruses tested were almost similar to those 
obtained with BAPS. When GAPS was employed 
in 2% concentration the difference in the titres 
compared to BAPS was considerably i-ediiccd. 

Serological rests .—Haemagglutinalion (HA) and 
haemagglutination inhibition (HI) tests were per¬ 
formed according to the methods of Clark and 
Casals". The following arboviins antigens were 
employed in the study : Indian strain of Chikungunya 
(VRC No. 634029), Sindbis (AR 339), Denguc-1 
(Hawaii, DEN-1), DengLie-2 (VRC No. P 23085). 
Denguc-3 (VRC No. 633798), P 20778, G 22886 
and P 9605. 

All the antigens were diluted 1 : 10 in GABS and 
kept overnight before testing. Another set of 
antigens was diluted 1 ; 10 in standard diluent—• 
0-4% bovine albumin in borate saline (BABS), 
pH 9*0 and was also kept overnight before use. 

At the optimum pH values, antigens diluted in 
both the diluents produced similar HA titres. Com¬ 
paratively higher HA titres were obtained with 
GABS at higher pH values for P 20778, G 22886, 
P 23085, and P 9605 antigens. The slight variations 
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HA titles obtained at the optimum pH values in 
Ihe case of AR 339 and P 23085 antigens were within 
the range of experimental error and thus were not 
significant. 

Homologous mouse hyper-immune sera and 
fifteen previously tested survey sera (containing 5 
human, 5 monkey, 2 bullock, 1 camel and 2 bird) 
were employed in HI test against all eight antigens 
to determine the specificity of haemagglutination 
lest with OABS. The tests were performed at 
optimum pH values of respective antigens for both 
the diluents. In addition to this, HI test was also 
performed using OABS at wider pH ranges where 
comparatively higher HA titres were obtained, c.g.. 
pH 7-0 lor P 20778, G 22886 and P 9605, pH 

6-0 for DHN-1, P 23085, and 633798. But at 
these pH values antigens did not remain stable ami 
their titres dropped down. C'omparahle results were 
obtained al optimum pH values for both the 

diluents, viz., OABS and BABS. 

Similar results were obtained with dilferent 
batches of ovalbumin. Ovalbumin being extremely 
susceptible to denaturation should be stored at 

4-8" C and heating, stirring and frothing should 
be minimised. The precipitate obtained in our stock 
solution of OABS and GAPS was filtered through 
filter paper just before use. This, however, did not 
affect the results. 

Our studies indicate that ovalbumin alone can 

be used for serological tests but needs supplementa¬ 
tion with bovine albumin for virological studies. 

The authors gratefully acknowledge excellent 
technical assistance of Shri A. S. Malunjkar and 
Shri V. L. Ayachit. 

Virus Research Centre, D. ,4. (iadkari. 

Poona 411001, India, K. Bani.rjhu. 

October 30, 1974. 


AN ABNORMAL SPECIMEN OF TJIRYSSA 
MAL4BARICUS (BLOCH) (PISCES: 

ENGRAULiOAE) WITHOUT PELVIC FINS 
Whu.u examining the Clupcoid lishes from Madras 
Coast, the author came across a specimen of 
Thryssa nuilahariciis ( Bloch) without pelvic fins 
(Fig. 1 ). This is a rare case in Engraulids and 
hence is being reported here. 



Fig. I. I'liry.ssa nuiiulhiricus without pelvic fins. 


'fhe meristic counts and the body measurements 
(in mm) of the specimen arc as follows: 

P. 13, D. I ii 12, A. ii 38, Scutes (total) 22, 
G.R. 14 -|- 17. Total length 139-0, standard length 
115-(), Head length 27-3, Body depth 39-2, Eye 
diameter 7-5, Snout 5-7, Prcpccloral distance 
29-3, Pectoral fin length 22-5, Preanal distance 
70-(), Anal On base length 37-8, Predorsal distance 
55-3, Dorsal fin base length 12-0. 


It can be seen that the morphomctiic characters 
in general and meristic. counts in particular are 
agreeing with the previous descriptions of this 
species iDullf Whitehead-) e.xcept for the number 
of scutes, which is somewluit less in this specimen, 
perhaps associated with the absence of pelvic fins. 
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Zoological Survey of India, M. Babu Rag. 
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STIMULATION IN SEED GERMINATION OF 

fodder crops through growth 

RETARDANTS 

The growth retardants, chlormequat (2-chloroethyl 
trimethyi-ammonium chloride), B-nine (N-dimethyl- 
amino succinamic acid), and Phosfon (2, 4-dichlcro- 
benzyl tributyl phosphonium chloride) have been 
extensively used to study their effect on growth, 
development and metabolism of plants. In general 
they produce effects which are reversed from those 
produced by There is no report cn the 

seed germination of fodder crops treated with these 
substances. Hence, the present study was aimed 
at finding out the response of these growth 
retardants on seed germination of fodder crops. 


Current 
Science 

Seeds cf cowpea {Vigna ungidculata L.) berseem 
{Trifolium alexandrinum), Vetch {Vicia saliva L.) 
and M. P. Chari {Sorghum bicolor L.) were 
separately soaked for 1 hr, 4 hr and 8 hr in 10, 
100 and 1000 ppm solutions of these three- 
retardants. For the controls, the seeds were soaked 
in distilled w'ater for these durations. Seeds were 
placed between pairs of filter papers put cn thick 
cotton pad in petridishes and left at room tempera¬ 
ture (25 ± 5=^ C) in the laboratory for germination. 
Moisture was maintained by adding known quantities 
of water. Three replications (100 seeds in each 
replication) were taken in each of the treated 
combinations. The number of seeds germinated on 
the 10th day (maximum germination) were 
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Table I 

Growth retardants on seed germination of forage crops 


Treatment 

hr 

Cowpea 

Berseem 

Vetch 

M. P. Chari 

Control 

1 

57*3 

80*5 

72*7 

43-7 

do. 

4 

59-2 

83*0 

80*0 

48-0 

do. 

8 

63-3 

77*0 

82*8 

36-5 

10 ppm chlormequat .. 

1 

850 

82*0 

93*8 

71-0 

do. 

4 

71-3 

86*0 

91*7 

58-2 

do. 

8 

49-3 

78*0 

53*7 

39-2 

100 ppm chlormequat.. 

1 

93-2 

90*3 

95*2 

84-4 

do. 

4 

84-2 

92*6 

95*0 

62-0 

do. 

8 

66-0 

69*9 

58*6 

42-9 

1000 ppm chlormequat 

1 

85-3 

74*3 

89*7 

45-7 

do. 

4 

62-6 

84-7 

89-3 

38-7 

do. 

8 

40-7 

46-9 

43-6 

21-9 

10 ppm B-nine 

1 

82-6 

84-3 

95-2 

45-0 

do. 

4 

72-6 

92-0 

89-0 

42-3 

do. 

8 

51-9 

50*9 

50-0 

31-0 

100 ppm B-nine 

1 

89*0 

89-8 

960 

68-3 

do. 

4 

81*4 

95*3 

95-3 

48-9 

do. 

8 

70*7 

53-4 

64-0 

36-3 

1000 ppm B-nine 

1 

70*0 

78-0 

89-0 

50-0 

do. 

4 

52*7 

86-4 

91-7 

37-9 

do. 

8 

32*3 

42-4 

49*7 

24-1 

10 ppm phosfon 

1 

78-0 

78-7 

87-5 

45-0 

do. 

4 

74-0 

89-3 

62-0 

34-9 

do. 

8 

46*0 

49-7 

31-0 

24-0 

100 ppm phosphon .. 

i 

70-0 

83-4 

83-3 

38-3 

do. 

4 

81*4 

94-4 

91-0 

44-6 

do. 

8 

22*5 

58-0 

38-6 

27-7 

1000 ppm phosfon 

I 

60*9 

64*3 

78-0 

31-0 

do. 

4 

41-9 

71-6 

630 

33-3 

do. 

8 

7*2 

33-5 

26-3 

12-7 

Concentration C.D. at 5% 


1*50 

1-44 

0-78 

1-41 

Soaking period C.D. at 5% 


0-79 

0-76 

0-99 

0-79 

Interaction C.D. at 5% 


2*60 

2-49 

3-08 

2-46 
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recorded and presented as average per cent seed 
germination. The critical diTcrence values presented 
are, however, for the averages of the transformed 
variables. 

The analysis of variance of the transformed data 
showed that the effects due to the chemicals, con¬ 
centrations and the soaking durations were signifi¬ 
cant alongwith the interaction bctvv'een the chemi¬ 
cal concentration and soaking duration (Table 1). 

Application of the chemicals increased the seed 
germination percentage in all the crops except for 
Fhosfon application to M. P. Chari. Among the 
chemicals, Chlormequat and B-nine were better 
as promoters of seed germination than Phosfon. 
Generally, the seed germination increased with the 
increase in the dosage of the chemical from 10 
ppm to 100 ppm and was reduced at higher con¬ 
centration. In cowpea, the increase in the con¬ 
centration of phosfon, however, resulted in reduced 
per cent seed germination. In the control, longer 
soaking duration increased the germination of 
cowpea and vetch, whereas in berseem and M. P. 
Chari, the 8 hr soaking resulted in lower per cent 
germination than even under 1 hr soaking. Increas¬ 
ing the duration of soaking in the chemicals from. 
1 to 4 hr and 4 to 8 hr resulted in decreased seed 
germination of cowpea, vetch and M. P. Chari. 
However, the germination percentage of berseem 
increased with the increased duration upto 4 hr 
but in 8 hr soaking, it suddenly decreased and wasi 
even lower than that of 1 hr soaking period. Ini 
the present study, all the substances employed are 
surface active substances. They wet the seeds 
more effectively than plain water and hence better 
germination in a shorter intervals. The differences 
in the germination percentage among various seeds 
may be due to different types of porosity of the 
membrane covering the seeds. In general, these 
growth retardants promoted the germination, 
percentage at lower concentrations and inhibited 
the same at higher concentration ( 1000 ppm). This 
stimulation could be attributed to the reduction in 
the content of inhibitors responsible for delaying 
or improvement in the permeability of hard seed 
coat facilitating growth and development of 
embryos. Plant growth retardants may not act 
exclusively as growth inhibitors but may also, under 
certain conditions, stimulate No explanation is 
offered for these extraordinary results where the 
effect of a growth retardant shows parallels that 
of gibberellin. 

The results have clearly brought out that the 
seeds of Cowpea and M. P. Chari soaked in 100 ppm 
of chlormequat for 1 hr would give the maximum 
germination of 93-2% and 84-4% i^espectively. 
Berseem seeds soaked for 4 hi- in 100 ppm of 


B-niiic gave maximum germination (95*3%) followed 
by 4 hr. soaking period in 100 ppjn phosfon 95*4%. 
Seeds of vetch also gave maximum germination of 
96-0% when soaked for 1 hr in 100 ppm of B-ninc. 

Thanks arc due to the ialo Dr. JVI. L. Magoon, 
Director, for facilities and to Dr. Iv. L. Mehra, 
Head of Division, Pianl Improvement, l.G.F.R.l., 
.lhansi, for critically going through the manuscript. 

Indian Grassland and R. B. R. Yadava. 

Fodder Research Institute, P. R. SRiutNATii. 
Jhansi (U.P.), October 16, 1974. 
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ROLE OF TANNIN jlNH3BlTORS ON THE 
INFECTlViTY OF TlUiiiE Dli'l-ERENT .ISOLATES 
OF TOBACCO MOSAIC VIRUS 

Tannins are of particular interest and importance 
in the transmission of plant viruses because of 
their wide occurrence in different host plants and 
their virus inhibitory pi-opertics’ 

It has been reported that only the purified pre¬ 
parations of the samples from cocoiuit root will 
disease, aitribilled to a strain of tobacco mosaic 
virus”*, is infectious in llic form of local lesions 
on Chenopodinni anuirantiro.'or (.'oste and Reyn, 
while the crude sap is not. Coconut plants arc 
widely known to contain tannin' ’*. Tannins arc 
known as virus inhibitors' - and possibly playing 
its inhibitory role as is evident that only the piiri- 
ffed preparations from coconul root wilt diseased 
samples arc infectious and not the crude prepara¬ 
tions. In view of the above, in the present experi¬ 
ments chemicals which arc known to be tannin 
inhibitors were used to study the eff’cct of these 
chemicals on the inhibitory inffiicnce of the tannin, 
present in cocount host plants, thereby rendering 
an easy way of isolating the virus from the coconut 
root wilt affected palms. Numerous methods have 
been devised from time to time to avoid the inhibi¬ 
tory effects of tannin in transmitting a virus. Infccti- 
vity of tannic acid-—tobacco mosaic virus (TMV) 
mixture was restored by adding gclatin^C Some 
alkaloids and soluble and insoluble proteins have 
also been reported to increase virus infectivity by 
precipitating tannin 
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Table 1 

Effect of different concentrations of three chemicals on the infcctivity of three isolates of TMV in 

presence of coconut leaf sap 


Isolate Percentage concentration 


Ui 

TMV 


Lead acetate 



Polyclai* 



Hide powder 



1 

5 

10 

15 

1 

5 

10 

15 

0-5 

1 

2 

4 

Chilli 

.. 10-4 

20*9 

50-5 

70-5 

10-3 

30*1 

30*4 

40-3 

10-6 

20-5 

30-5 

40-3 

Coconut root 
wilt 

.. 101 

iO-8 

300 

500 

10-2 

10-8 20*1 

300 

10-2 

io-y 

20-0 

20-4 

Dahlia 

.. 10-6 

20 0 

20-9 

600 

10-2 

10 * 1 

20 -S 

30*4 

10-4 

30 - 0 

40-2 

60'8 


Pc'-centage increase in infectlvity over control. 

Three samples of tobacco leaves infected by three 
different isoiates of TMV, viz., cnilii puri orange^--, 
coconut root wilt*’ and dahliai’* were macerated, 
the sap extracted and mixed individually with sap 
obtained from healthy coconut leaves since coconut 
plants are known to contain tannins^ (1 : 1 ), and 
supplemented respectively by hide powder, polyclar 
and lead acetate to ascertain the capacity of these 
substances to protect the virus from precipitation 
by coconut leaf tannins. Standard extracts were 
prepared. All the samples were then centrifuged, 
the clear supernatants were diluted to 1 : 100 . 
Four concentrations for the chemicals mentioned 
above were used. Polyclear and lead acetate showed 
negligible differences over control at con¬ 
centrations below 5% ; therefore, higher concentra¬ 
tions were tried. On the other hand, hide powder 
was quite effective even at lower concentrations ; 
therefore more than 5% were not used. Identical 
treatment was applied to controls, consisting of a 
mixture of infected tobacco leaves and healthy 
coconut leaves in 1:1 ratio. Chenopodium 
aniaranticolor plants were used for bioassay. 

It is evident from Table 1 that all the chemi¬ 
cals used were found effective and conferred 
adequate protection on the virus isolates under 
study from precipitation by the cocount leaf tannins. 

The authors are thankful to Dr. S. P. Ray- 
chaudhuri, for facilities and encouragement. 

Division of Mycology, M. Datta Gupta. 

and Plant Pathology, Arvind S. Summanwar. 

i.A.R.L, New Delhi 110012, 

October 17, 1974. 
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NUCLEAR POLYHSDRO.US SPO DORTER A 

LirURA (PABRlCfUS) : OE-SCRIPHON OF 
INCLUSION BODIES AND VxlUONS 

A NUCLEAR polyhecirosis virus disease wi^s recorded 
in the larvae of tobacco Caterpillar, Piodenia 
liuira F.^ in India. The species, eridiinia, iitnra, 
orn.ithogalii and praefica belonging to the genus 
Pradenia have been listed to have nuclear poly¬ 
hidrosis virus disease-, in the case of Prodenia 
I if lira, the first record of nuclear poly lied rosis 
virus disease is by S. Abui-Nasr'*. Bergokl and 
Flaschcntrager^ described this virus as BorreHna 
lit lira. Later Harpaz ct ai^\ observed that this 
insect was erroneously referred to as Prodenia 
Iitnra (Fabr.) anti referred this species as Spodo- 
piera littoralis (Boisduva!). C. Boursin‘* while 
I'cconstructing the genus Spodoptvra, renamed 
Prodenia Pitnra as Spodoptcra Iitnra (F.). The 
literature on nuclear polyhedrosis virus from 1956- 
69 contains the reference of P. Iitnra though, 
the species dealt by various workers was S. littoralis. 
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Hence, il is necessary to publish the virus under 
investigation in India as a new record ol nuclear 
polyhedrosis virus in S. Utum. 


the Editor J ^ 


5. Harpaz, L, Kislev, N, and Zcicer, A., L 

hivcrtehr Pathol,, 1969, 14, 175. 

6. Boursin, C., A mil. N atari. Mas. Wien., 1963, 

67, 651. 



Figs. 1-3 


The double shadow casted polyhedra (Fig. 1) 
revealed an irregular form, majority of them appear 
hexagonal in outline, A few of them were octagonal 
and tetragonal. The edges of the polyhedra are 
rounded. The mean diameter of inclusion bodies 
is l-7±0-29ya with a range extending from 0-9 
to 2-2/x. 

The partially alkali N. NaXo.j dissolved poly¬ 
hedron stained with 2% phosphotungstic acid 
(Fig. 2) showed crystallisation pattern which is 
under investigation. The biindles containing 
virions are distributed randomly in the protein- 
lattice of the polyhedron. The nuclear polyhedro.sis 
virus of S. litara belongs to MNPV group, viz., 
many nucleocapsids per envelope. 

The virions or nucleocapsids appear to be rigid 
rods. The average length was 384-8 ± 41-3 nni 
(Fig. 3), and individual virion length ranged from 
327-4 to 462-3 nm. The breadth of the virus 
averaged 53-6 ±; 5-8 nm with a range of 42-3 to- 
66-0 nm. 

Philips EM 100 was used for the studies. 

Division of Entomology, N. Ramakrishnan, 

I.A.R.I., Delhi, V. M. Pawar. 

and 

Nuclear Research Lab. Nam Prakash. 

I.A.R.I., Delhi, 

September 6. 1974. 
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PERSISTENCE OF MALA IHlON RESIDUES IN 
PADDY PLANTS (ORYZA SATIVA) 

Rksidues of mahilhion on various crops have been 
determined by many workers. Hopkins et al. 
(1957) on lettuce; Wallis et al. (1957) on vege¬ 
table berry and tobacco crops ; Waites and Van 
(1958) on turnip, tops, collards, snapbeans and 
lettuce; Prittam Singh and Rattan Lai (1966) on 
tomato and pea; Kavadia ct al. (1968) on Indian 
rape seed; Hameed and Rattan Lai (1971) on cab¬ 
bage, caulillower and knol-khol crops. Annonymous 
(1960) fixed its tolerance limit 8 ppm on cereals 
and oilseeds. 

For the control of jassids, bugs and other sucking 
insect pests of paddy, generally malathion in 0-05% 
concentration at lOOO litres per hectare is used. 
But information on the deterioration of malathion 
residues on paddy crop is lacking. Kalodc (1969) 
reported that no measurable residues of malathion 
could be detected on paddy crop (Taichung Nativc-1) 
after 48 hours of application of ()-05% concentra¬ 
tion malathion spray. 

A study on spray deposits was undertaken by 
chemical a.ssay method to obtain precise informa¬ 
tion regarding the persistence of malathion residues 
on paddy crop, under field conditions. 

The experiment was laid out in randomised 
blocks at Government Usar Reclamation F'arm, 
Chakeri, Kanpur. Each treatment was replicated 4 
times. Malathion, in 0-05%, 0*1% and 0-15% con¬ 
centrations was sprayed @ 1000 litres/hectare on. 
Saket-3 variety of paddy., Spraying was done on the 
point of slight run ofl', when grains of the cars 
were at milk formation stage. 

Foliage and ears of paddy plants were plucked 
one hour, and 1, 2, 3, 5, 7 and 10 days after spray¬ 
ing. Dried leaves and ears of each sample were 
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Table 1 

Shovrin^ the initial deposits and deterioration of malathion residues in different concentrations 

in foliage and ears of paddy 


Days after 
treatment 



Residues in ppm 



0-05% 

Percentage 

0 1% 

Percentage 

0-15% 

Percentage 


cone. 

reduction 

cone. 

reduction 

cone. 

reduction 

0 

37 00 


48-50 


58*50 


! 

1200 

67*58 

15-00 

69*07 

21*50 

63-25 

2 

5 00 

86*46 

7*50 

84*54 

13*50 

76*92 

3 

Nil 


Nil 


Nil 


5 

Nil 


Nil 


Nil 


Half life 

1 -3 


1 

*6 

2 - 

1 

(in days) 
Regression 

Y=-1-546 - 

-0-43.V 

Y = l*648 

--0*405A* 

Y-= 1*754 

-0 356.V 

equation 







homogenised 

and measured 

quantity of 

finely 





powdered leaves and ears were used for extraction 
m Soxhlett extraction apparatus, using carbon tetra¬ 
chloride as the solvent. The extract was concentra¬ 
ted under reduced pressure and used for the 
determination of malathion by the technique des¬ 
cribed by Gunther and Blinn (1955) with the help, 
of Klett Summerson Photoelectric Colorimeter. 
The log residues (half-life values) of malathion 
{Fig. 1 ) was calculated with the formula suggested 
by Gunther and Blinn (1955). 

It is clear from Table 1 , that as the duration after 
spraying increases, residues from all the concen¬ 
trations, viz., 0*05%, 0-1% and 0*15% decreases. 
The increase in concentrations of malathion spray 
follows with the increase in residues. 

The reduction in the initial deposits of malathion 
from 0*05^ cone, was 12*0 and 5*0 ppm after 
1 and 2 days respectively ; w'hile in 0 * 1 % cone, 
it was 15-0 and 7*5 ppm after the same time 
interval; and for 0*15% cone, it was 21*50 and 
13*50 ppm for 1 and 2 days after spraying 
respectively in all the concentrations. It is signifi¬ 
cant to note that in all the concentrations on the 
1 st and 2 nd day after spraying, there is about 
67-86% reduction on the initial deposits. Mala¬ 
thion residue reaches well below the tolerance limit 
of 8 ppm within 3 days and completely ineffective 
within 5 days after spraying on paddy plants. 

Half life values of different concentrations of 
malathion were 1*3 days for 0*05%, 1*6 days tor 
0 * 1 % and 2*1 days for 0*15%. Dewan et ai 
(1969) have also obtained almost similar results 
on cowpea fruits and grains. 

It reveals that the spraying of malathion in 0*05%, 
0*1% and 0*15% concentrations has very little 
applied interest- as it rapidly decomposes on paddy 
plants. 



Fig. 1 . Log residues Malathion for different 
concentrations^ 
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Malathion in 0*05%, 0*1% and 0*15% concen¬ 
trations was sprayed on paddy @ 1000 litres/hectare 
to study its residual effect. It revealed that the 
reduction in the toxicity of malathion was 68-87% 
even on 2nd day of spraying. It reached below 
8 ppm within 3 days in all the concentrations. 
Hence it is not worthwhile to spray malathion on 
paddy plants. 


Division of Entomology, 
U.P. Inst, of Agril. Sci,, 
Kanpur-2 (U.P.), 

Au<dust 27, 1974. 
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EMS INDUCED MUTATION IN AMARANTHUS 
TRICOLOR L. 

Most of the species of Amaranthiis L. are cultivated: 
as pot herbs or for their grains. Some of these 
are polymorphic in nature and certain horticultural' 
varieties have been developed which are of orna¬ 
mental value. Amaranthus tricolor L. is a highly 
polymorphic one with number of varieties recognised 
under it. The most variable character in this group 
of plants is the development of anthocyanin. The 
pigment develops in various parts of the plants 
such as stems, petioles, leaves and inflorescences. 
In the leaves it may develop on the margin or as 
patches on the lamina giving ornamentations. In 
some varieties the whole plant is red. As no chromo¬ 
somal variation was noticed in these forms it was 
suggested-^ that the development of anthocyanin is 
under genic control though seasonal variations also 
affect the development of the pigment within a 
variety or a species. In a recent attempt to test 
the mutability in different species of Amaranthus L., 
a fully red coloured variety of A. tricolor L. was 
selected at the first instance. 


The seeds were treated with 0"1%, 0-2% and- 
0*4% of EMS (Ethyl Methane Suiphonate) by 
soaking for 4 hours in each with a presoaking of 
2 hours in distilled water. Then the seeds were 
thoroughly washed with water and were grown in 
earthenware pots as well as in petri dishes. A 
control set was maintained in soaking the seeds in 
distilled water for 6 hours. Initially the percentage 
of germination in each concentration was determined 
and it was found to be 61*0% in 0*1%, 16*0% 
in 0-2% and 2*2% in 0*4% of EMS as a contrast 
to 81*1% in control. Thus 0*2% and 0*4% EMS 
were highly lethal for these seeds. Of the total 
of 421 seedlings, 5 plants were mutants in 
generation whiich could be distinguished by the 
ccmplete suppression of anthocyanin development. 
These seedlings were appearing fully green as a 
contrast to the complete red colour in normal 
seedlings. Of these two were from the group 
treated with 0*1%, 2 from those treated with 
0*2% and 1 from those treated with 0*4% EMS 
but the last one did not survive. However, there 
were as many as 138 seedlings which showed partial 
greenness which soon turned red probably due to 
the recovery of the anthocyanin development. But 
the complete green seedlings remained green for 
a pretty long time and though later they developed 
anthocyanin they could not compete with the 
normal ones as noticed visually and through spectro- 
photometric analysis^. The anthocyanin. was 
extracted with cold 0-lNHCl for 24 hours. The 
amount of anthocyanin present in the leaves was 
estimated by measuring the absorption of the extract 
at 510 nm (Table I). Thus like chlorophyll muta- 
tions*'’<», anthocyanin development seems to be 
affected by mutagenic treatment. The four mutants 
were also marked out from rest of the plants as 
well as from the control in various other morpho¬ 
logical characters (Table II). 


Table I 

Relative anthocyanin content of the leaves of normal 
and mutant plants 


SI. No. 

Type 

Amount 
of antho¬ 
cyanin* 

% of 
control 

% 

decrease 

1 . 

Normal 

0*29 

(range 0-32-0*26) 

100 

•* 

2 

Mutant~l 

0-16 

55 

45 

3*. 

MLitant-2 

0-14 

48 

52 

4. 

Mutant-3 

0*10 

34 

66 


* O.D. at 510 nm per 10 mg fresh weight of leaf. 


The cytological analysis of the mutants made 
through the study of the pollen mother cells alsoi 
revealed the formation of multivalents in all the 
mutant plants. While quadrivalents were frequently 
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Table II 

Comparative morphological data of the mutant and 

normal plants 


Characters 

Mutant 

Normal 


Branching 

Number of equally- 
developed branches 
from the base 

One main shoot with 
lateral branches less 
developed 


Leaf lamina (length/breadth) 

small (3-2/2-2 cm) 

Large (7* 3/4-5 cm) 


Flowering (days from soaking) .. 

Early (45 days) 

Late (70 days) 


Seed sterility 

High (69-79 %) 

Low (40-19%) 


noticed in the EMS induced mutant of Aniarantliu.v 
diibius Marl, ex Thel!.- higher multivalent associa¬ 
tions involving 2-7 bivalents have been met with 
in diflerent cells in these mutants. Such types of 
meiotic irregularities, however, have been reported*'*' 
to be rare in EMS treatments and more predominant 
in MES and myleran treatments. The meiotic 
irregularities might be responsible for the high seed- 
sterility observed in the mutants. 

The authors are grateful to Prof. B. Padhi, for 
providing facilities and encouragements and Univer¬ 
sity Grants Commission, New Delhi, for financial 
assistance. The authors are also indebted to Dr. 
R. N. Misra, Cytogeneticist, C.R.R.l., Cuttack, for 
supplying the chemical and giving valuable sugges¬ 
tions. 
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radiation induced variability in 
quantitative traits of JOWAR {SORGHUM 
VUIGARE, SNOW,) 

Mutagen treatment generally induces and increases 
genetic var'iability in population. Oka^ observed 
significant changes in the means and variability of 
quantitative traits due to irradiation in rice. Radia¬ 
tion induced variability of several polygenic traits- 
in wheat ’has' also been observed-. The increased 


genetic variability due to induced mutation may 
permit selection for desirable traits**. With most 
of the sorghum hybrdis having reached grain yield 
stagnation and others being susceptible to diseases 
like mildew, leaf blight, leaf spot, and rusts, it is 
imperative to induce variability in polygenic traits 
in desirable direction through mutation breeding: 
so as to break the ceiling of yield and improve 
ideotype in this crop. The present note reports 

the response of gamma-irradiation in shifting the 
mean, values of several quantitative traits in M| 
generation. 

Dry seeds of seven inbreds (CS 3541, 2219 B, 
IS 3691 B, IS 84, R-16-3,2077 B and Swarna) and 
five recently released hybrids (CSH-l, CSH-2, CSH-3, 
CSH-4 and CSH-5) were treated with gamma-irradia¬ 
tion from C,;^^ source at lARI, New Delhi, with 10 Kr, 
20 Kr, and 35 Kr doses. The treated seeds were 

sown in the field within twenty-four hours of 
treatment. The observations were made on twenty- 
five randomly selected plants for each treatment. 
The height of the plant is reduced due to gamma- 
irradiafidn in all the varieties as compared to 
control, the pronounced reduction in height 
appeared at 20 Kr and 35 Kr doses. The number 

of efl'ective tillers per plant was also decreased, 

the 35 Kr dose reduced the tiller number markedly 
(30%). There was not much elTect of irradiation 
on the leaf number per plant. The peduncle length 
in M, generation exhibited a decreasing trend in 
all the varieties excepting Inbred 2219 B and hybrid 
CSH-2, wher-e no change in peduncle length was 
noticed. The variety IS 3691 B seemed more sensitive 
to 20 Kr and 35 Kr doses in comparison to other 
varieties where flag leaf was just attached to the 
panicle. All the three doses of gamma irradiation 
appeared to induce late blooming. The pollen 
viability and seed fertility data are presented in 
Table 1 and these factors decreased significantly in 
M, plants in all the varieties. The 35 Kr dose, 
however, showed marked effect in hybrid and inbred 
backgrounds. 
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Table I 


Eiji-’cts of irradiation on reproductive behaviour of twelve varieties of jowa/ (Sorghum viiigare Snow.) 


^^Varie^s 

Treatment 

CSH~] 

CSH-2 CSH- 

-3 CSH- 

-4 CSH- 

-5 CS3.54i 

2077B 

2219 

iS369iB 

R-16-3 

IS84 Swarna 

Pollen viability (%): 

Control 

90 

90 

77 

91 

92 

77 

93 

90 

86 

96 

89 

76 

10 Kr 

31 

78 

68 

66 

87 

78 

87 

35 

78 

33 

88 

64 

20 Kr 

77 

67 

60 

53 

78 

74 

72 

72 

64 

77 

72 

54 

35 Kr 

69 

58 

43 

54 

51 

68 

27 

43 

56 

64 

46 

40 

Seed fertility (%): 

Control 

97 

94 

82 

96 

97 

82 

96 

94 

91 

99 

92 

80 

10 Kr 

85 

82 

72 

73 

92 

77 

91 

89 

83 

84 

91 

69 

20 Kr 

79 

69 

62 

59 

83 

79 

75 

76 

67 

87 

74 

56 

35 Kr 

66 

62 

47 

56 

52 

71 

31 

47 

60 

65 

49 

42 
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The results suggest a general shift in the mean 
values in negative direction with regard to the 
quantitative traits. Some decrease in the biologi¬ 
cal values of populations of Sorghum with 
regard to germination, seedling growth and seed 
fertility due to the treatment of two chemical 
mutagens (NMS and MNG) has been observed'"*. 
A high frequency of diverse types of plant abnor¬ 
malities were also observed in M-, generation. 
More frequent amongst them were chlorophyll 
streaks, unequal half of leaf blades, thick leaves, 
and stunted growth. Such plant abnormalities 
have also been reported by Shree Ramulu and 
G6ud‘. There did not seem to be any dependence 
of mutagenic effects on the backgrounds of the 
genotypes as the hybrids and inbreds showed 
similar response to irradiation treatments in 
generation in shifting the mean values of quantitative 
characters. A few dwarf and erect leaved mutants 
in Mo generation have been identified. Work on 
further generations is in progress. 

Division of Plant Sciences, H. S. Balyan. 
Institute of Advanced Studies, H. K. Srivastava. 
Meerut University, 

Meerut (U.P.), September 23, 1974. 
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NEW LEAF AND FRUIT GALLS ON 

BASSIA LONGIFOLTA LINN. (SAPOTACEAE) 

Gall formation in plants, belonging to the family 
Sapotaceae in India, appears to be restricted to the 
genera Bassia and Mimusops involving two species 
each. B. hngifoUa Linn., and B. latifolia Roxb., 
M. elengi Linn., and M. hexandra Roxb. Two 
midge galls and a chalcid gall are reported from 
B. latifolia while in B. longifotia the causative agent 
in all the four reported galls appear to be midges 
(Mani^~'U. Recent observations on gall formation 
in B. longifolia revealed the presence of two more 
galls—a leaf gall by a midge and a fruit gall by a 
chalcid, both hitherto unrecorded. 

The leaf galls (Fig. 1) appear simple, spherical, 
pellet-like, pale brown, solid, fleshy, hard, indehiscent, 
persistent, hypophyllous, 2-3 mm in diameter 
placed at the ends of the primary lateral veins or 
of other veinlets, 0*5-1 mm within the margin of 
the lamina and visible also from the adaxial laminar 
side. Each leaf bears 2-17 well spaced galls near 
one or both margins or 2-6 in a closely arranged 
row. Rarely two adjacent galls may become con¬ 
fluent and appear as a single bilobed structure. 
The distribution of the galls on either side near 
the laminar margins is mostly unequal, being of 
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the order 0-2, 2-5, 0-6, 8-2, 3-8, 17-0, etc., and 
very rarely siibeqiial. 

The bulk of the gall appears to be filled with 
parenchyma bearing numerous tanniniferous cells, 
with the nutritive zone surrounding the central 
circular larval chamber deviod of them. Between 
the parenchymatous and the nutritive zones is a 
narrow, 2-3 cell thick, concentric zone of small 
parenchyma cells, each with a crystal. The vascular 
strand shows divergently scattered xylem elements 
terminating at the base of the gall. 

Young galled fruits of B. longifolia (Fig. 2), 
appearing about late May, were seen to drop pre¬ 
maturely due to galling by an unidentified chalcid. 
The weakly lobed, globose fruit galls bear a dense 
covering of rusty brown hairs. Numero-us exit holes 
—their number depending on the number of emerg¬ 
ing adult chalcids—mostly circular, about 1 mm or 
a little less in diameter, occur around the swollen 
base of the style (Fig. 2) and also around the base 
and rarely on the sides of the galled fruit 



Figs. 1-2. Fig. 1. Pellet-like galls near the leaf 
margins of Bassia longifolia (also seen are the 
midrib and laminar galls). Fig. 2. Normal and 
galled fruits (of the same age) of Bassia longifolia. 

Left —normal fruit; middle —galled fruit with 
dense covering of hairs; right —top view of the 
galled fruit showing the exit holes. 

About 9-40, long often curved or oblique larval 
pharnbers of varying sizes with one adult chalcid 


or its larva in each, occur inside the galled fruit 
In cross-sections, the larval chambers appear circular 
surrounded by a 6-8 cell thick sclerotic zone and 
scattered irregularly in the parenchymatous, 
broadened septa of the galled fruit. Six 
to nine ovary chambers, usually large and 
radially arranged, are represented in the galled 
fruit by as many narrow radiating gaps, lined with 
one regular row of tanniniferous cells and extend¬ 
ing upto half the distance from the centre of the 
galled fruit 

In heavily infested galls, seed formation is totally 
suppressed; but in the case of mild infestation 
{mostly confined to the top of the fruit) one normal 
seed may develop. It is significant to note that 
the normal fruits are 1-2 seeded or sometimes 3-4 
seeded, indicating that the development of other 
seeds is being suppressed at an early stage of fruit 
formation. 

Further work on the anatomical aspects of the 
galls is in progress. 

I express my deep sense of gratitude to Prof. 
T. N. Ananthakrishnan, Loyola College, Madras, for 
the critical reading of the manuscript and the 
encouragement and also to Prof. M. S. Mani, 
St John’s College, Agra, for confirming these galls 
as new and for identifying the gall makers. 
Department of Botany, T. A. Lourdusamy, 

Loyola College, 

Madras-34, September 16, 1974. 
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AERIAL ROOTS IN CUCURBITA L. 

Hitherto, aerial roots in Cuciirbitaceae have been 
reported only in Momordica^, Luff a- and Siolmatra^"K 
This note reports the occurrence and describes the 
anatomy of aerial roots in Cucurhita maxima 
Duchesne. 

The plant produces aerial roots at the nodes, 
below the tendrils. The whitish roots which arise 
•on the upper nodes grow to a length of about 
15 • 0-20 • 0 cm and measure about 1 • 5-2 • 0 mm 
across. Usually, only one root per node arises, on 
the upper nodes. They dry out gradually and 
wither away, apparently being functionless. More 
than one root per node arise from the lower nodes. 
They produce lateral roots and develop an extensive 
system when they reach the ground. 

The aerial root is endogenous, ai'ising from the 
interfascicular region of the stem (Fig. 1). Its 
epidermis is one cell thick (Fig. 2). The epidermal 
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cells of the roots, which penetrate the soil, produce 
rooi hairs. The cortex is parenchymatous with 
Intercellular spaces. The endodermis and pericycle 
are each one cell thick. The stele is radial and has 
four to eight exarch protoxylem strands, alternating 
with as many patches of phloem. In t.s. (Fig. 2) 
the phloem patches are large and semicircular in 
outline. The roots exhibit secondary growth, which 
is similar to the pattern observed in the normal 
terrestrial roots of this plant. Periderm formation 
takes place in older roots and the phellogen is of 
superficial origin. 



Figs. 1-2. Fig. 1. Part of stem showing aerial 
roots. A—aerial root, T—tendril. Fig. 2. Part of 
f.s, of an aerial root from an upper node, 


The roots on the upper nodes die away. Experi¬ 
ments are under progress in this department, to find 
out whether this intrinsic capacity of this vegetable 
crop plant could be exploited successfully for fast 
vegetative propagation. 

Department of Botany, (Mrs.) N. Mandakinl 

Ruparel College, N. Subrahmanyam. 

Bombay 400016, 

September 18, 1974. 
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CYTOLOGICAL STUDIES IN GALPHIMJA 
GRACILIS BARTLING 

As far as is known, cytological work in the family, 
Malpighiaceae is restricted to the report of basic 
chromosome number for Stlgmaiophyllon and 
Banisterio^. In view of lack of definite cytological 
information in the family, it was considered desir¬ 
able to make a more detailed cytological study of 
seme of the locally available Malpighiaceae. The 
present communication deals with meiosis in 
Gaiphimia gracilis CThryallis gracilis) Bartling., a 
handsome ornamental shrub bearing yellow flowered 
panicles. In this study, the material collected from 
the Government College for Women, Guntur, was 
fixed in 1:3 acetic-alcohol for 24 hours and 
smeared in acetocarmine. 

From the .^quashes the haploid chromosome 
number for this species is found to be 12 (n=z 12). 
Of the 160 cells analysed at diakinesis 79-9% of 
them manifested 12 bivalents and 10*1% showed 
a comparatively smaller extra chromosome which 
appeared to be a B-chromosome (Fig. 1); this 
being the first report for the family. In about 
10% of these cells univalents varying from two to 
four in number were observed. The bivalents pos¬ 
sessed one or two chiasmata and the frequency per 
cell ranges from seventeen to nineteen. Terminaliza- 
tion coefiicient (TC) at diakinesis is 0-33. This 
low T.C. may be attributed to either terminal non¬ 
homology or some other cause. Normal segrega¬ 
tion of 12 : 12 at anaphase I was observed in 65% 
of microsporocytes. Frequently cells with late dis¬ 
junction, bridges, bridgefragment configuration 
(Fig. 3) and lagging univalents (Fig. 2) were also 
noticed both at anaphase I and II and telophase I 
and II. Formation of more than four spores 
(polyspory) was also recorded in about 10% of 
the dividing microsporocytes (Fig. 4). Possibly this; 
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Figs. 1-4. Fig, 1. Diakinesis showing 12 
II and one B-chromosome, x 1528. (B-chromosome 
arrowed). Fig. 2. Anaphase II with laggards and 
chromatin bridge, x 1470. Fig. 3. Telophase 11 
showing laggards and disjunction bridge, x 1469. 
Fig. 4. Microsporocyte with 5 microspores, x 1785. 


Current 
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may be due to the occurrence of jagging chromo¬ 
somes which may subsequently organise into a micro- 
nucieiis at telophase 1 and H. Another feature of 
interest is the occurrence of dimorphic pollen grains. 
Of the 600 pollen grains analysed for this feature, 
42'6% were comparatively bigger measuring 20*0 
to 26-0 microns while 14% were smaller ranging 
in size from 12-0 to 16*0 microns. In both the 
cases the pollen grains at anthesis were usually 
2-celled, although four nucleate condition was not 
infrequent and this feature may be due to the 
precocious mitotic division of the microspere nucleus. 
Pollen sterility to an extent of 43*6% was recorded. 
The meiotic abnormalities like lagging, unequal distri¬ 
bution of univalents, bridges with fragments and 
polyspory perhaps account for the partial pollen 
sterility. 

The authors thank Professor A. S. Rao for 
facilities and taking microphotographs. Our thanks 
are also due to Dr. B. G. S. Rao for providing 
literature. 

Department of Botany, N. Lakshmi. 

Andhra University 
Post-Graduate Centre, 

Guntur, 

and 

Department of Botany. N. B.\?a Rao. 

V.S.R. College, Tenali, 

October 3, 1974. 
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ENERGY CONSERVING EFFICIENCY OF 
WHEAT IN RELATION TO PLANT 
COMPETITION 

Althogh the data on energy relations of a number 
of temperate ecosystems have been publishedso 
far, the information regarding the terrestrial eco¬ 
systems in India is very meagre'” ’*. The present 
study was carried out with wheat (Triticum aestivum 
L. var. K-68). The crop was grown in two culti¬ 
vated fields of village Aloglaha’, 7 km north of 
Gorakhpur University Campus. The water and 
nutrient supplies were kept above optimum. In one 
of the fields, designated as Pure Stand (PS), the 
competing weeds were removed at fortnightly 
interval, while in the other field, designated as 
Mixed Stand (MS), the competing weeds were 
allowed to grow with the crop plants. Net dry 
matter production of the crop was evaluated by 
harvesting the plants from five quadrats (25 x 
25 cm) for aboveground parts and by digging five 
soil monoliths (25 X 25 x 30 cm) for underground 
parts at monthly intervals throughout the growing 
period and by summing up the positive differences 
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in the plant biomass. The calorific value of the 
plant material was estimated using a bomb calori¬ 
meter. The energy captured by the vegetation was 
calculated by multiplying the net di7 matter produc¬ 
tion with its calorific equivalents. The energy 
conserving efficiency was evaluated by expressing 
the energy capture as percentages of half of the 
solar radiation during the period^-s. 

Table I 

Enei\i*y conserving efficiency (%) of wheat plants in 
pure stand and mixed stand at different stages 
of growth 


Growlh 

Age of 

Solar energy 

Energy 

stages 

crop 

at land 

conserving 


in 

surface 

efficiency(%) 


weeks 

(K cal/m“)— 

— 





Pure 

Mixed 




stand 

stand 

Seedling 

4 

116400 

0-55 

0-46 

Vegetative .. 

8 

101400 

4-19 

3-17 

Eaiing 

12 

106200 

11-34 

7-54 

Maturity 

16 

131400 

3-13 

2-63 

Harvest 

20 

144300 

O-ll 

0-09 


The data set in Table I reveal that the energy 
conserving efficiency of wheat plants in both the 
stands increased with the advancing age. But 
after attaining a certain maximum value it decreased. 
The maximum value at the earing stage may be 
due to the maximum net dry matter production at 
the same stage. This is in conformity with the 
findings of Dwivedi'“ and Gupta^, who have observed 
maximum energy conserving efficiency at the time 
of maximum net dry matter production in the case 
of Triticnm aestivum, Dichanthinm annulatum and 
CynodoJi dactyloii respectively. 

The statistical analyses exhibit that the energy 
conserving efficiency of wheal plants was signifi¬ 
cantly lower in MS than that in PS (t — 1-541 ; 
P = 0-2). The possible cause for such a reduc¬ 
tion may be due to greater competition for light, 
water and nutrients by weeds in MS. This finding 
supports the work of Sahai and Das-h Similarly, 
Dwivedi'^ has also observed less energy conserving 
efficiency in wheat plants of MS than that of PS. 

Grateful acknowledgement is made to Prof. K. S. 
Bhargava for providing facilities and to- Rev. Dr. 
Frank B. Rehnstrom of Sweden for his financial 
assistance to one of us (L. K. D.). 

Department of Botany, R. Sahai. 

University of Gorakhpur, L. K. Das. 

Gorakhpur 273001, India, 

October 23, 1974. 
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FATAL EFFECT OF INSECTICIDE-TREATED 
APHIDS ON COCCINELLA SEPTEMPUNCTATA L. 
Considerable loss of population of CoccineMct 
.septempunctata L., an important predator of aphids, 
may occur when an insecticide is applied to control 
aphids on crops. The predator suffers in two ways, 
(/) by coming in direct contact with the insecticide, 
and (//) by feeding on aphids poisoned with insec¬ 
ticides. The mortality of the predator by the former 
factor has been determined by several workers but 
no work on the latter has been reported so far. 
The present investigation was, therefore, undertaken 
to determine the mortality of adult C. .septempunc¬ 
tata by feeding them on aphids treated with different 
insecticides. 

Fresh mustard leaves heavily infested with aphids 
were sprayed with one ml of several insecticides in 
separate petri dishes under a potter’s spraying tower 
at 24 mm mercury pressure. They were allowed to 
dry for five miautes under a ceiling fan. Sufficient 
number of aphids were removed with a brush and 
transferred to unsprayed leaves kept in clean petri 
dishes. Ten adult beetles from a laboratory culture 
were released in each petri dish at 20°-25® C. 
The treatment were replicated five times. Old leaves 
in each petri dish were replaced by new ones after 
every 24 hours. The mortality counts of the 
predator were recorded after 12, 24, 48 and 72 hours. 
The per cent mortality data thus obtained were 
corrected by using Abbott’s (1925) formula and 
subjected to statistical tests. 

It is evident from Table I that endosulfan, chlor- 
fenvinphos and menazon gave the lowest mortality 
of the adults of C. septempunctata, when aphids 
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Table I 

Comparative mortality of C. septempunctata fed on aphids treated with recommended con¬ 
centrations of insecticides 


Per cent mortality of C septempunctata 
Insecticide (Hours after treatment) 

concentration % - 



12 

24 

48 

72 

Endrin 0*025 

16-0(20*5) 

36 0(36-1) 

46-0(42*0) 

48*0(43-2) 

Endosulfan 0*05 

100(14-3) 

120(l5-6) 

20-0(23-9) 

22-0(27-6) 

Ethyl parathion 0*025 

38-0(37-8) 

42 0 (40-1) 

62-0(52-6) 

64-0 (53-8) 

Diazinon 0-025 

58-0(49-9) 

86-0(73-1) 

96-0(82-6) 

96-0(82-6) 

Menazon 0 05 

18-0(22*3) 

24-0(29-2) 

32-0(33-1) 

.36*0(36-5) 

Malathion 0 06 

66-0(54-9) 

82-0(67-8) 

90-0(78-4) 

90-0(78-4) 

Chlorfenvinphos 0-05 

12-0(20-0) 

16-0(23-0) 

24-0(29-2) 

24-0(29-2) 

Formothion 0*03 

20-0(25-9) 

30-0(32-9) 

48-0(43-6) 

50-0(44*8) 

Dimethoate 0*03 

12-0(17-7) 

40-0(39-1) 

46-0(42-6) 

50*0(45-0) 

Phosphamidon 0- 02 

24-0(25-8) 

32-0(34- 1) 

36-0(36*4) 

44-0(41* 3) 

Methyl demeton 0*025 

40-0(39-1) 

40-0(39-1) 

62-0(52-1) 

82-0(65-6) 

C.D. at 5% 

(9-6) 

(15*5) 

(M-8) 

(11*9) 


The figures given in parenthesis aie the means of angular transformation of per cent mortality in the five 
replications. 


sprayed with these insecticides were fed to them, 
irrespective of testing intervals. 

Aphids sprayed with malathion and diazinoa 
resulted in a high mortality of the beetles at all. the 
testing intervals. 

Thus endosLilfan, chlorfenvinphos and menazon 
were the least toxic and malathion and diazinon 
are the most toxic to the adults of C. septempunctata. 

The authors are thankful to Prof. D. S. Gupta, 
for providing necessary facilities and to Shri B. K. 


Anand, Division of Entomology, lARl, for identifying 
the insects. 

Haryana Agricultural R. Singh. 

University, R. K. Malmotra," 

Hissar, 

October 12, 1974. 

Union Bank of India, Ambala Cantt. 
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SHORT SCIENTIFIC NOTES 


A Note on Prehistoric Cultural Evidence from Tirupati, 

Andhra Pradesh 

This study pressents new evidence of prehistoric 
importance of Tirupati, Chittoor District, based on 
the author’ explorations from early 1973. The 
western outskrits of Tirupati starting from Sri 
Venkateswara University campus towards north up 
to Seven Hills have prehistoric sites with hand axes, 
cleavers, flakes and a few cores. 

Site 1 is at the rear end of S.V. University 
Library. Site 11 is a canal bed on the northern 
side of S.V.U. Library and the first site. It extends 
for 12 furlongs in an East-West direction. Here 
the tools were found at the depth of 4 to 6 feet. 
Site III is inbetween the second site and the foot 
of the Seven Hills where a water tank is under 
construction. All three sites are located within a 
range of one mile. 

It is suggested that this is an evidence of Lower 
and to a certain extent middle paleolithic cultures 
in this area. The workmanship and technique of 
the latter is thought to be ‘levellois’. The variety 
of tools in the three different sites denotes gradual 
change with improved technology from sites I to 
III. All the tools are made of Quartzite stone. Its 
colour varies from reddish brown to grey. The 
second and third site tools are fresh and original 
sharpness is retained. Hand axes include different 
types such as pyriform, conical, cordate, ovate and 
the like as shown in Table 1. 

Table I 

Category of Site Site Site Remarks 

tools 1 IT nr 

Hand axes 5 3 4 

Cleavers 2 1 3 

Flakes nil 4 6 

Cores nil nil 3 

These are dated back to 50 to 75 thousand years 
based on prelimanary analysis. 

Dept, of Anthropology, Jacob S. Java Raj. 

S.V. University, 

Tirupati 517502 (A.P.), My 24, 1974. 


Pyriform, Conical, 
Cordate, and Ovate 
Chisel and Rectangu¬ 
lar 

End and side flakes 


Spegazzinia sundara from Datura metel 

During a regular survey of leaf spot diseases of 
common medicinal plants, the author obtained a 
species of Spegazzinia which closely resembles 


S. sundara Subram. Earlier this fungus was recorded 
on dead bamboos and dead leaves of Ananas 
comosusK Another species, i.e., S. ornata- also has 
been recorded on dead leaves. 

The present species of S. sundara, however, is 
peculiar in being associated with leaving leaves of 
D. metel Linn. The fungus makes very luxuriant 
growth on defoliated leaves. Reports regarding 
the fungus are however very limited. Available 
literature shows that the fungus was not obtained 
earlier from D. metel. 

The author expresses his grateful thanks to Dr. 
K. S. Bilgrami for laboratory facilities. 

P.G. Department of Botany, A. K. Boy. 

Bhagalpur University, 

Bhagalpur 812007, 

September 12, 1974. 
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Induced Polyploidy in Indian Spinach 

Indian spinach {Basella alba) belonging to the 
family Basellaceae is a glabrous, succulent herb, 
mainly used as a green vegetableL Literature on 
the improvement of this crop to isolate and estab¬ 
lish polyploids with enhanced foliage is scanty. 
Hence an attempt was made to induce polyploidy 
in this crop and results are summarised in this note. 

Growing tips of five day old seedlings of Basella 
alba were treated with 0-25% acqueoiis colchicine 
for 72 hours. Out of ten seedlings treated, one 
plant exhibited distinct gigas characters, character¬ 
istic of polyploids and the cytological studies con¬ 
firmed its autotetrapl'Oid nature. Observations on 
length and breadth of leaves, frequency and size 
of stomata, size and sterility of pollen grains were 
gathered from this plant and compared with the 
normal diploid. The data are presented in Table I. 


Table I 


Type 

of 

plant 

o 

"ctf 

B 5? , 

Size of 
stomata 

Diameter of | 
pollen grains i 
(f) 


L/B ratio 
leaves 

o ^ 

o ^ 

Z 

£ 

OsS 

o 

J 

Breadth 

(.H-) 

o 

c .-s 

(D 

o ^ 

Diploid 

L21 

17*16 

3-83 

2*23 

2*70 

5 00 

Tetraploid 

1-10 

12*86 

4 03 

2*25 

3*20 

11-69 


L 
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in general, the autotetrapioid was characterised 
b\ larger, thicker and succulent leaves, larger 
stomata and pollen grains. But the number of 
stomata per unit area and mean pollen fertility 
were lower than the normal diploid. 

Meiosis was studied in the polyploid plant by 
fixing flower buds of appropriate size in 1:3 
acetic alcohol. Chromosome counts made from 
anther smear preparations, stained wdth 29c aceto- 
carmine, revealed the autotetrapioid nature of the 
plant, w ith 2 ;z, == 96 chromosomes as against 
2 = 48 in the normal diploid. A total of 41 

cells were scored at Metaphase I and Anaphase I, 
to study the chromosome behaviour. The frequency 
of quadrivalents and trivalents was much less com¬ 
pared to bivalents and univalents. The mean 
chromosomal configurations per cell were : quadri¬ 
valents 0-31, trivalents 0*052. bivalents 34*84 and 
univalents 25*21. In spite of large number of 
univalents observed during Metaphase-I, fairly high 
degree (68%) normal disjunction of chromosomes 
to 48 : 48 was noticed during Anaphase-I, resulting 
in high percentage of fertile pollen. However, 
laggards were also observed at Anaphase-I. 

The autotetraploids of Baselia alba appears to be 
interesting in view of its high pollen fertility, more 
thick and succulent leaves. Besides, it can be 
propagated vegetatively also. Further studies on 
breeding behaviour and critical evaluation of 
autotetrapioid are in progress. 

We are grateful to Dr. N. P. Patil, Director of 
^^^Research. UAS., Bangalore, for his encouragement. 

Cytogenetics Section, G. Pushp.\. 

Univ. of Agril. Sciences, K. .M. D. Navar. 

Hebbai, Bangalore, H. S. Hanu.manthappa. 

June 26, 1974. 


1. Gamble, I. S., Flora of Presidency of Madras, 
1928, p. 3. 


ANNOUNCEMENTS 
Award of Research Degrees 

Karnatak University, Dharwar, has awarded the 
Ph.D. degree in Mathematics to Shri Hegde Venkat- 
ramana Sub ray a, for his thesis entitled “Topics in 
Global Differential Geometry with special reference 
to Integral Formulae and their applications”; and 
to Shri Subhas Sangayya Bhusnoormath, for his thesis 
entitled “Exceptional Values of Meromorphic Func¬ 
tions” ; Ph.D. degree in Chemistry to Shri Guru- 
siddhayya Shivayya Gadaginamath and Shri Murali- 
dhar Gurachar Purohit, for their thesis entitled 


“Synt.neiic Studies in the Indole Field” and ''Studies 
in t.be indole Field." respectively. 

The M. S. UniversiU of Baroda has awarded the 
Ph.D. degree in Geology to Shri Ramachandra Anant 
Chansarkar, for his thesis entitled ‘‘Drainage and 
Slope Analysis of Kosi Basin in Central Kumaon 
with Special Reference to the Geological Controls” ; 
Ph.D. degree in Chemistry to Shri Dineshchandra 
Ochhaviai Shah, for his thesis entitled "Synthesis of 
Phenanthro indolizidines and Nitrogem Mustards 
as Anti Cancer Agents” ; 

Sri Venkateswara University, Tirupati, has aw^arded 
the Ph.D. degree in Mathematics to Shri J. Flanu- 
manthachari, for his thesis entitled “Some Contribu¬ 
tions to the Theoiy of Arithmetic functions” ; Ph.D. 
degree in Physics to Shri V. Kesava Reddy, for his 
thesis entitled "Studies in Solid State Physics Third- 
order elastic muduli of Carbon and Alloy Steels” ; 
Ph.D. degree in Zoology* to Shri P. Murali Mohan, 
for his thesis entitled “Studies on the Physiological 
and Bio-chemical aspects of aestivation of a selected 
gastropod, with special reference to nervous system ; 
Ph.D, degree in Botany to Shri K. Subramanya Sastry, 
for his thesis entitled “Studies cn Mosaic Virus 
Disease of Brinjal incited by a strain of tobacco ring 
spot virus”. 

Utkal University, Bhubanesw^ar, has awarded the 
Ph.D. degree in Physics to Shri M. K. Parida, for 
his thesis entitled “Description of High Energy 
Phenomenan” ; Ph.D. degree in Chemistry to Smt. 
Nivedita Mullick, for her thesis entitled “Reactivity 
of Co-ordinated Ligands” ; Ph.D. degree in Botany 
to Shri Ch. Narasinga Rao and Shri S. N. Ratho, 
for their thesis entitled ‘‘Physiological studies on 
Tillering Potential in Rice” and “Cytogenetical studies 
on African cultivated rice (Oryza <^laberrina Steud) 
w'ith special reference to the Exploitation of this 
germplasm” respectively ; Ph.D. degree in Zoology to 
Shri Bimbadhar Nayak. for his thesis entitled “Studies 
on the Male Germinal Chromosomes of thirty-one 
species of moths and butterflies {Lepidoptera)'\ 

Tamil Nadu Agricultural University, Coimbatore, 
has awarded the Ph.D. degree in Agriculture to 
Shri A. Abdul Kareem. for his thesis entitled “Studies 
on the Antifeeding effects of two organotin com¬ 
pounds. triphenyltin acetate and triphenyltin 
hydroxide on Spodopiera l-itiira F., PericUia ricini F. 
and Spomopteryx subsecivella Zell (Lepidoptera) ; 
to Shri M. Gopalan, for his thesis entitled “Studies 
on Feeding behaviour of Salivary secretions of 
ragmus importunitas distant (Hemiptera : Miridae) 
and its influence of the physiology of Sunnhemp, 
Croiolarm jiincea L.”; to Shri K. R. Ramaswamy, 
for his thesis entitled “Studies in the Genus 
cenchrus L.”. 




REVIEWS AND NOTICES OF BOOKS 


Annual Review o£ Astronomy and Astrophysics 

(Vol 12). Edited by G. R. Burbidge, D. Layzer 

and J. G. Phillips. (Annual Reviews, Inc., 4139, 

Camino Way, Palo Alto, California 94306), 1974. 

Pp. 495. Price U.S.A. $ 12.00 ; Foreign $ 12.50. 

The present volume contains seventeen articles. 
Of these one is on comets, one on the Moon, and 
three on the Sun. The remaining ones deal with 
compact X-ray sources, cosmic ray propagation in 
the Galaxy (collective effects), coherent molecular 
radiation, large scale dynamics of the interstellar 
medium, equation of state at ultra high densities, 
post-main sequence evolution of single stars, the 
chemically peculiar stars of the upper main sequence, 
radio radiation from interstellar molecules, the 
spectra of supemovae, planetary nebulae, nucleo- 
cosmo-chronology and the origin of light elements. 

El-Baz discusses the lunar surface geology in the 
light of lunar samples obtained during the various 
moon probes (manned and unmanned). Some 
interesting photographs accompany the article. 
Gilman, in his article on solar rotation, discusses 
in a lucid manner the importance, nature and 
theories of solar rotation and enumerates the 
interesting problems that need to be investigated. 
The article on the solar x-ray spectrum concentrates 
on wavelengths less than 25 A. This spectral range 
is relevant only for the high temperature coronal 
plasma, in particular active regions and solar flares. 
Stein and Leibacher discuss in a systematic manner, 
the various wave modes in the solar atmosphere. 
An important feature of this article is the descrip¬ 
tion of wave mode properties in terms of the 
wave number-frequency diagram. 

X-ray astronomy was last reviewed in these 
volumes in 1967. Since then the most spectacular 
progress has been made in the area of compact 
x-ray sources. It has been found that a large frac¬ 
tion of the compact x-ray sources consists of 
members of binary systems. This implies that 
studies of x-ray stars can provide us with consi¬ 
derable information about the dynamics of binary 
systems and the properties of compact objects. 
Litwak, in his review on coherent molecular radia¬ 
tion, discusses strong masers of OH and HoO- 
These masers are important to our understanding 
of regions of - density and size that are intermediate 
between those of typical interstellar clouds and 
those of planets and stars. Kaplan and Pikelner 


discuss the development of spiral structure and star 
formation based on large scale dynamics of the 
interstellar medium. Observational evidence for the 
theoretical results is briefly reviewed. 

Canuto’s paper on the equation of state 
at ultra high densities is the first of the two review 
articles. The first part concerns the density range 
10^ ^ P ^ 5x101-^ g cm’-. The second article 
•'s e.xpected to cover the region p > 5 x g 
In view of the numerous mathematical details, this 
article would appeal only to those who are actively 
involved in the study of neutron stars. In recent 
years the discover^^ of many molecules in space 
has acquired great importance for several reasons. 
A whole new field of interstellar chemistry has 
been ushered in by these discoveries. Zuckerman 
and Palmer review the radio radiation from 
interstellar molecules whose radio lines are 
intimately related to objects under study by optical 
and infrared observers. 

The article by Oke and Searle concentrates on 
one important and neglected aspect of supernova 
research, i.e,, the description, classification and 
interpretation of supemovae spectra. The following 
article on planetary nebulae by Miller traces the 
important developments since the last review which 
appeared in these volumes in 1964. In particular, 
there is a section on new subjects of infrared and 
radio studies. 

Lastly, Reeves shows that by building up the 
evolutionary abundance curve {i.e., cosmic abundance 
versus time) of each isotope of the light elements 
(between hydrogen and carbon) we may obtain a 
great deal of information not only on their 
nucleosynthetic processes but also on the features 
of cosmic, galactic, stellar and even solar system 
physics that may have altered their abundances or 
their physical states. P. K. Raju. 
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STUDIES IS MOLECULAR STRUCTURE SYMMETRY AND CONFORMATION 
V. On the Conformation of the Disulphide Group from X-ray Analysis 


R. SRiNIVASAN, K. K. CHACKO and R. RAM AM 
Centre of Advanced Study in Physics, University of Madras, Giiindy Campus, Madras 600 025, India 


Abstract 

X-ray srrucmral data of compounds containing the disulphide group X—S—S—Y in 
open chain molecules are examined with regard to their symmetry’ and conformation (as well 
as the chirality in the case of noti-centrosyinmetric crystals), ’^'hen X and Y are identical 
and do not have any asymmetric centres in them, the space group in most cases has a centre 
of inversion or at least a mirror (glide;, signifying the presence of both enantiomers. When 
X and Y have both asymmetric centres, the space group is necessarily non-centrosymmetric and 
enantiomorphous. Eight out of ten cases involving Q’sdne and its derivatives indicate a 
preference for left chirality while pure cv'Stine in two crystalline forms has right chiraliq’. 


1. Introduction 

HE conformation of the disulphide group 

X—S—S—Y is of considerable interest from 
several points of view. Its conformation in open 
chain molecules is well known to be non-planar 
and disymmetric similar to that of hydrogen 
peroxide with the torsion angle $ around —S—S— 
being around ±190®. In general, when X and Y 
are simple substituents and contain no asymmetric 
centres such compounds are optically inactive 

^nce the two conformers are readily interconverted 
by rotation around the single bond S—S, the energy 
barrier for rotation being small (about 5 kcal/ 
mole). Attempts to resolve the two have there¬ 
fore not been successful so far. Hcmever, if the 
groups X and Y are asymmetric, the two- conformers 
need not have equal energy and consequently one may 
be preferred over the other. In fact a typical 
example is the amino acid L-cystine which shows 
high negative optical rotation in solution in the 
visible region, contrasted with moderate positive 

values shown by most of the other L-amino acids. 
The high negative rotation of L-cystine has been 
attributed by Fredga (1950) to the disymmetric 
disulphide group. 

An earlier analysis by Hordvik (1966) was con¬ 
cerned with correlating the torsion angle 6 with 
the bond length —S—S— and the variation of 
bond order with the above angle. In the present 
paper we examine a different aspect of the results 
of X-ray analysis in the solid state, namely, (a) to 
study the symmetry and space group of the crystal 
structures and its dependence if any on the nature 
of the substituents; ib) When the groups X and 
Y contain asymmetric centres, to study the chirality 
of the —S—S— group in the solid state and to 
compare it with the ORD results in solution. In 
the latter case the compounds necessarily take up 
non-centrosymmetric enantiomorphous space groups 


and hence the chirality can be established via the 
X-ray anomalous scattering method (Bijvoet, 
1954). The compounds studied in the second 
category are mostly L-cystine and its derivatives. 
We exclude from this study compounds which have 
the —— group in a ring system or in which 
—S—S— acts as a bridge. 

2. An.xlysis and Discussion of D.xta 
2.7. Groups X and Y with no Asymmetric Centre 
Table I lists the crystal structures and the space 
group of compounds with X and Y containing ‘tio 
asymmetric centres. The first thirteen compounds 
have X = Y while the last two have X # Y. It is 
interesting to note that all but one of these thirteen 
crystallize in space groups which contain eitheF 
a centre of inversion or at least a glide plane. 
This necessarily implies that both conformers exist 
in these structures. The only exception in the 
above group is diphenyldisulphide which takes up 
the enantiomorphous space group 
only one of the two conformers exists in a given 
crystal. It would be of interest to establish the 
absolute structures^- of the cry'stal, sO' also in the 
case of the non-centrosymmetric structures such as 
/7-bromophenyl disulphide (Ccc2). 


X-ray anomalous scattering effects can be used 
in general, for any non-centrosymmetric crystal. 
Thus the effects may be detectable not only in 
enantiomorphous space groups but also in non- 
enantiomorphous crystals possessing symmetry 
element such as a mirror or glide. As has been 
pointed out elsewhere (Srinivasan, 1971), the term 
‘‘absolute configuration” in such cases is rather 
misleading since it connotes, in the conventional 
sense, one of the non-superposable mirror images, 
and the term absolute structure would seem pre¬ 
ferable. What is established in such cases is the 
absolute structure in relation to some physical pro¬ 
perty associated with directional asymmetry. 
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T.\ble 

11 


:\o. Compound 

8 Space Group 

Formuia 

1 . 

L-Cystine [Oughtoa and Harrison 
(1959)] 

-^73-8 

P 6 , 

COOH. CH (NHo). CH,. S—S • CH. • CH 
(NHo).COOH 

2 . 

L-Cystine dihydrobromide 

[Peterson, Steinrauf and Jensen 
(I960); Ananthakrishnan and 
Srinivasan (1964)] 

-81-3 

P 2 i 2 , 2 i 

COOH .CH (NH.,) -CH,.S-S .CH,.CH 
(NH,).COOH.2HBr 

3. 

L-Cystine dihydrochloride 

[Steinrauf, Peterson and Jensen 
(1958)] 

-79*2 

C2 

COOH. CH (NH,). CH.. S-S. CH,. CH 
(NH,).COOH.2HCr 

O 

4. 

N-N'-diglycyl-cystine .2H..0 
[Yakel and Hughes (1954)] 

-79-1 

A2 

NH,. CHo. C. N H. CH. CH, • S—S. CH,. 

COOH 

O 

!1 

CH. NH. C. CH.. NH, .2H,0 





OOCH 

5. 

L-Cystine diamide diHCl 
[Chaney and Steinrauf (1968)] 

-81*4 

P 2 i 2 . 2 i 

NH, .CO .CH (NHo) .CH, .S—S .CH, .CH 
(NH2 ).CO.NHo.2HC1 

6 . 

Mono (2, 4-dimtrophenyl) L-cystine 
[Chaney and Steinrauf) (1969)] 


P2i 

COOH .CH.(NHo).CHo-S—S .C.H4(N0,), 

7. 

L-Cystine (tetragonal) 

[Chaney and Steinrauf (1974)] 

-f 69-3° 

P4, 

COOH .CH (NH.) -CH. .S—S .CH, .CH. 
(NH,).C00H 

8 . 

4 - 4 '-di (thiouridine) 

[Shefter and Kalman (1968)] 

-87*3 

P 2 i 

(C 5 O 4 HS) (C 4 N.O 1 H 3 ) .S—S .(CiNjOiH,) 

(CSO 4 H,) 

9. 

di-5 l-( 2 'deoxy-a-D-ribo furanosyl) 
uracilyl disulphide [Shefter, Kotick 
and Bardos (1967)] 

-49*1 

P 2 i 2 A 

(HuOsNoCs) S—S (Cs,N.05Hii) 

10 . 

L-cystine dimethyl ester di-hydro¬ 
chloride monohydrate [Vijayalakshmi 
and Srinivasan (1975)] 

-84*4 

P2, 

w 

CH 3.0 • C. CH (NH.). CH 2 . S—S. CHa. CH 

0 

il 

(NH.) C.O .CH 3 . 2 HCLH 2 O 


It is of interest to remark here that there was 
controversial discussion as to whether the space 
group of dibenzyl-lisulphide is Cc or C2/c [Dijk 
and Visser (1971); Einsphar and Donohue (1971) 
and Lee (1971)]. The use of anomalous scattering 
has resolved this problem (Srinivasan and Vijaya- 
lakshmi. 1972). 

The spontaneous resolution observed in the case 
of diphenyl disulphide does not appear to be unique. 
Similar occurrences have been noted for example 
in inorganic disuphides (Foss, 1954) and also in 
organic peroxy compounds (Jeffrey et ai, 1964). 
In fact, the simplest of such a disymmetric molecule 
is hydrogen peroxide (Srinivasan, 1970). It crystal¬ 


lises in the enantiomorphous space group P 4 j^ 2 j 2 
or P4.^2^2 (Abraham, Collin and Lipscomb, 1951 )i. 

While the enantiomorphous nature of the space 
group demands in all these cases, only one of the 
conformers to be present in a given crystal, the 
possibility of a single crystal containing micro¬ 
domains of the enantiomorphous regions is not 
ruled out at least in a few cases where conditions 
are favourable. In fact. Sax and McMullan (1967) 
suggested the possible existence of such micro¬ 
domains in the case of dibenzoyl peroxide consider¬ 
ing the diffuse scattering intensity and the geo¬ 
metry of packing of the molecule in the unit cell. 
The above possibility may be verifiable by the qse 
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of X-:o'j 



o: 'Lijh contains shouid 
. zc:\- 3:;’»Ort vzaierer-wCi. This 

: -n ihis iaboraior)-. 

o jor.'.rC'zr.vi'!! have X ---- \ ana one 
::p :::e cZ*rii:oniorpho!ii spaee arozp 

.e the other h centrc->n:metric 


5, 

6 . 

8 . 


2.2. A'., Y •. A-j Asy/ntncrrx- Ci-n:res 

Tabie 11 ;;>:s compoartui 'zhh X and Y containing 
a^:.iT;nterc centre^. In aK the ca^es excepting «6<, 
she !v%o groups are the '‘ume iX — 'lt’K As is to 
be expected the}, ad take up non-ceniros>Tnrnetnc 
enantiontcrphous space groups. Eight of the cases 
are L-cisiine der:\ai:'ces. Since the absolute confi¬ 
guration of the L-aniino acid is known from X-ray 
anomalous dispersion method, this may be used 
as a reference lo deduce the absoiuie conformation, 
of the disulphide group in these crystals. In five 
of these cases, namely, <21 to {>) and ?10), the 
chirality of the disulphide group is left t dihedral 
angles negative, around — ?:i0' i while in the two 
forms (U and c7) cf pure L-cystine alone it is 
right (positive, namely 71 A. Structural details for 
(6} are lacking. The two compounds i8) and (9) 
which are not cystine derivatives also have left 
chirality. 

Thus, while all the derivatives of L-cystine indi¬ 
cate a preference for left chirality, for pure cystine 
alone (both hexagonal and tetragonal forms) the 
indication is to the contrary. A firm conclusion is 
therefore not possible although, if we ignore dif¬ 
ferences between the pure form and the derivatives, 
there is an overall preference for left chirality. 

These may be taken to be in broad agreement 
with the results of ORD and CD studies in solu¬ 
tion for disulphide group in ring system (Carmack 
and Neubert, 1967 ; Claseon. 1968 ; see also 
Linderberg and Michi, 1970). However these have 
to be reckoned with caution since our data concern 
primarily with open chain molecules. Semi- 
empiricai methods for energy calculations may be 
expected to throw’ light on this aspect. These are 
being investigated and the results will be reponed 
in due course. 
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Abstract 

Using Jacobson s free length theory, association factors in dicarboxylic acids have been 
calculated. For this purpose ultrasonic velocities and temperature coefficients of velocity of 
six acids in the homologous series are measured, using the composite ultrasonic interferometer 
designed in this laboratory. It is found that these acids obey Lagemann’s rule, when association 
is taken into account. 


/pHE ultrasonic behaviour of monocarboxylic acids 
has been reported earlier in a series of com- 
municationst"'"^ from this laboratory and these 
studies are now extended to the homologous series 
of dicarboxylic acids with a view to studying the 
similarities and differences, if any, between these 
two groups of substances. Interesting results are 
obtained and several peculiar differences exist bet- 
w'een monocarboxylic and dicarboxylic acids in 
their ultrasonic behaviour. Some of the important 
results are reported in this communication. 


The temperature variation of ultrasonic velocity 
and density of these acids are shown in Figs. 1 
and 2 respectively and their temperature coefficients 
are given in column 4 of Table 1. The density 
of the dicarboxylic acids is found to decrease with 
increase in molecular w^eight, a behaviour similar 
to that of normal fatty acids^. The ultrasonic, 
velocity decreases and temperature coefficient of 
velocity increases with increasing molecular weight 
in dicarboxylic acids, while the opposite is the 
behaviour in monocarboxylic acids^ where velocity 


Table I 


Acid 

Molecular 

weight 

Melting 

point* 

("O 

— AcjS-t 
[m/sec'^C] 

Ci70®c 

(m/sec) 

Pl7C*C 

(gm/cc) 

Glutaric Acid 

132-11 

97-5 

2-402 

1169 

1-150 

Adipic Acid 

146-14 

151-0 

2-442 

1147 

1-088 

Pimelic Acid 

160-17 

103 

2-472 

1121 

1-049 

Suberic Acid 

174-19 

140 

2-491 

1102 

1-014 

Azalaic Acid 

188-22 

106-5 

2-506 

1090 

0-983 

Sebacic Acid 

202-25 

133 

2-517 

1082 

0-961 


* Values are taken from Hand Book of Chemistry and PhysiCs (1959) (Chemical Rubber Publishing 
Company, Cleveland, Ohio). 


A composite ultrasonic interferometer-^ is used for 
determining ultrasonic velocities and temperature 
coefficients of velocity of six dicarboxylic acids, 
namely, glutaric, adipic, pimelic, suberic, azalaic and 
sebacic acids. As all the acids have high melting 
points (as shown in column 3 of Table I) the 
ultrasonic cell is kept in a special oil bath, whose 
temperature is regulated within ± 0*3° C by a 
mercury regulator, designed in this laboratqry. The 
whole experimental set-up is well shielded to attain 
thermal equilibrium. As all the substances are 
either Reidell or B.D.H. samples of ‘Analar’ purity, 
no further purification is attempted. The velocities 
and their temperature coefficients are accurate to 1 
in 1000. The densities are determined correct to 
the third decimal place, employing a specially 
designed dilatometer, which records changes in 
volume with temperature of ^ known mass of the 
substance, 


increases and temperature coeffidient of velocity 
decreases. The magnitude of (Ac/AO is smaller 
than that of monocarboxylic group of acids^. 

Using the free length theory of Jacobson^, asso¬ 
ciation factors of these acids have been calculated • 
at 170° C, at which temperature, all of them are * ,; 
in the liquid state. According to Jacobson, the 

intermolecular free length (L^') in liquids is 
related to the adiabatic compressibility by the 

relation 

L/2 p) 

where K is a temperature dependent constant. The. 
values of K at different temperatures upto 50° O; 
have been given by Jacobson^. Wada® found 
K is proportional to T^ where T is the temperatuj^S 
n absolute degrees and that (K/T^ is equal toja 
value of 36, with a variation of 1% in the tempera¬ 
ture range 0° C to 50° C. Sub^quently, SwamyT 
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Aciii 

V;:-- 

iccT 

V r 

(CC) 

L, :o^ 

3 r XlO'- 
fat 170 C 
[ca;-, dyne] 

Lf X 10' 

(cm) 

X 

hcl f\t 
[gm'/^m. 
sec~' °C“^] 

Giiitaric acid . . 

lU-S" 

95-10 

0*464"’ 

63*65 

0*6046 

2*191 

40*83 

.Adipic acid 

]34'2S 

109*6 

0*527-’ 

69*93 

0*6339 

1-732 

38*83 

Pi malic acid 

152-■’2 

124* 1 

0*5634 

75*87 

0*6603 

1*610 

39*71 

Suberic acid 

ri-9 

138*" 

0*6049 

81*23 

0*6831 

1*439 

39*42 

-Azalaic acid 

191-45 

I53-I 

0*6561 

85*61 

0-7013 

1*221 

38*00 

Sabacic acid 

210-4I 

I67-5 

0*6910 

88*96 

0*7148 

1*109 

37 69 



Pimelic acid : D, Suberic acid : E, Azalaic acid; is the volume at absolute zero and N is the Avogadro 
F, Sebacic acid. Number. 


extended the validity of Wadas relation to higher 
temperatures. He found that iK )=; 36 w-ith a 
maximum variation of upto a temperature 

of 157^ C. Assuming the validity of Wada’s linear 
relation between K and 'T in the present study, 
the value of K, corresponding to the temperature of 
170“ C, is found to be equal to 758. 

According to general definition of free length 

r- , ...■ 

where is the volume at temperature T“ K, 


Volumes V'^-,, at 170* C for each liquid is calcu¬ 
lated by evaluating its density from the 

densin graphs shown in Fig. 2. is evaluated 
from Sugden's zero volume contributions. Values 
^ 170 ' Lj, for different liquids are shown 
in columns 2. 3 and 4 respectively of Table n. 

The values of calculated for different liquids 
at 170’ C and the values of L/ calculated from 
equation cT) are shown in columns 5 and 6 respec¬ 
tively of Table II. A plot of L ^2 against 
for different liquids with K = 758 is shown fit 
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Fig. 3. Ml e\'aluateci points for diffcrc::: sob- 
stances are found to iie below the straight line. 

The association factors a- calculated for different 
substances by the relation 



are shown in column 7 of Table II. It is interesting 
to observe that association decreases with increase 
of molecular weight of the acid. When associa¬ 
tion is taken into account, Lagemann’s nile^ for 
normal liquids is obeyed by these substances as 
well and the product [xM]^ _ci7_t is found to be 
constant as shown in column 8 of Table II with 
an average value of 39*08. 

The first three members of the homologous series 
of dicarboxylic acids decompose near their melting 
points and as such their ultrasonic behaviour is 
being studied by solution method and their results 
wdi be published elsewhere. 
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Hyderabad 500007 


Abstract 

. The seeds of Indigofera glandulosa, a wild legume growm in some parts of Deccan 
region, have been analysed for nutrient composition and amino acid profile. The legume 
contains 26% protein and is a good source of minerals and B-compiex vitamins. Aminogram 
and bioasay for acute toxicity reveal that the seeds do not contain undesirable constiruents. 
The possibilities of exploiting such innocuous wdld legumes with good nutritive potential for 
edible purposes have been discussed. 


/ NDIGOFERA GLANDULOSA, commonly known 
as barbada, malmandi or befri is an annual 
herb found in parts of U.P., Bihar, Gujarat and 
the Deccan plateau. It has . been described as 
nutritious and is believed to possess the qualities 


of a tonic in Indian medicine^ -. Seeds of this 
wild legume are reported to contain 31% protein 
and cultivated varieties appear to contain even 
higher amounts^ (37%). How^ever, complete in¬ 
formation on the nutrient composition and the 
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^r/.'r.o -ucii rrofi'e of :o;s legume is ooi Results 

In ;ev-, of :he reporied good qumiiies The daia on the nutrient composition are indi- 
o: :nfs ic^..n:e. it nos or interest to investigaie :n ea-ed in Tables I and IL 

Table I 


At]''.-, fi: <L Of::posJ:(jr. 

oi seeds of Indigofera 

gland-ulosa. 

compared with 

other common 

pulses 

Nutrient 

InJigafera'^ 
glanduiosa 
f malmandi > 

Chick pea 
fChenai 

Pigeon pea 
(Tuar) 

Green gram 
(Mung) 

Black gram 
(Urad) 

Protein g',' 

26-1 

17*1 

22-3 

24-0 

24*8 

Total ash g f 

2-lS 

3-0 

3-5 

3-5 

3-2 

Caicium mg lODg 

154 

202 

73 

124 

154 

Pnosphorus mg lOOg 

291 

312 

304 

326 

385 

Ca :P 

1:1-9 

1 : 1*5 

1 : 4-2 

1 : 2-6 

1 : 2-5 

I.^on mg 100 g 

22-4 

10*0 

5*8 

7-3 

9-3 

.Molybdenum .mg iOOg 

2-76 

1*95 

2-22 


• • 

Tniamin mg'lOOg 

0-S 

0-30 

0-45 

0-47 

0-42 

Riboflavin mg. 100 g 

0-31 

0*15 

0-19 

0-27 

0-2 

Niacin mg 100 g 

4-47 

2-90 

2-90 

2-10 

2*00 


* Data on the basis of present investigation. 

Data on other pulses drawn from Nutritive Value of Indian Foods? 


detail the nutrient composition, the essential amino 
acid content and also to examine the possible 
presence of unusual toxic amino acids. 

Materials and Methods 

Sample of seeds of IndNojera glanduiosa was 
obtained by the courtesy of the Depanment of 
Extension of the Ministry of Agriculture. Southern 
Region, Bangalore. 

Proximate principles were determined by 
standard techniques-^. Mineral and trace element 
composition were determined by methods described 
by Sandel'u The B-complex vitamins were esti¬ 
mated by fiuorometric or microbiological methods-^. 
Essential amino acids were assayed by both micro¬ 
biological assays and by the use of automatic 
amino acid analyser, using appropriately processed 
protein hydrolysates of the sample'h Free amino 
acids were examined by two-dimensional paper 
chromatographic method using e.xtractives of 70^ 
alcohol, using butanol : acetic acid : water < 12 : 
3 : 5 I and phenol : water 14 : U with NH^OH as 
described by Ivor Smith'. 

Acute loxicity studies on extracts from 70 
alcohol extract were carried out on day-old chicks 
by iniraperitoneal administration of appropriate 
dosages of the extract concentrates?. 


It can be seen from the results that malmandi 
is a good source of protein. The protein, however, 
is deficient in methionine and in tryptophan. Like 
other legumes, it is a good source of lysine. 
Arginine content in the seed protein is very high, 
being threefold higher than the levels seen in 
other legumes. In regard to the mineral com¬ 
position, it compares favourably with the most of 
the commonly used pulses. It is a better source* 
of iron and B-complex vitamins. The amino acid 
p.-onle determined by both the automatic amino 
acid analyser and the tv o-dimensional paper 
chromatography did not reveal the presence of any 
unusual amino acid. 

Acute toxicity studies by daily intraperitoneal 
administration of concentrates of 70% alcohol 
extracts to baby chicks for about a week did not 
indicate any demonstrable signs and symptoms of 
toxicity. 

Discussion 

The seeds of the v iid legume, Indigofera glanduiosa, 
are a good source of protein, minerals and vitamin 
B-compIex. The quality of protein as measured by 
the amino acid profile compares favourably with 
other pulses which are commonly used. Since the 
crop is drought resistant and can be grown in dry 
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Table II 


Essential amino acid composition and protein quality of maJmandi compared with other pulses 


Amino acid 

Indigofera* 

glandulosa 

(malmandi) 

Chick pea 
(Chena) 

Pigeon pea 
(Tuarj 

Green gram 
(Mung) 

Black gram- 
(Urad) 

Arginine g/16 g N 

24-7 

9-12 

5*76 

8-0 

8-32 

Lysine 

7-12 

7*04 

7*68 

7-36 

6-40 

Threonine 

4-92 

3*52 

3*20 

3-20 

3-52 

Methionine 

0-84 

1*28 

0-96 

1-28 

1-44 

Tryp ophan 

L03 

0*80 

0*69 

0-96 

1-12 

Leucine 

8-56 

9*28 

7-9 

8-11 

8-00 

Isoleucine 

4-69 

5*12 

4-00 

5-60 

5-44 

Lecuc/Isoleucine 

1-82 

1*81 

1-80 

1-44 

1-47 

Histidine 

3-91 

2*56 

4-0 

I'll 

I'll 

Phenylalanine 

4-17 

5*76 

7-36 

5-6 

4-96 

Valine 

5*1 

4*96 

4-16 

5-12 

4-96 

Biological value t 

50-52 

68 

57 

54 

63 

Protein efficiency ratiof 

1*02 

1-7 

1-5 

0-8 

1-0 

Digestibility^ 

83% 

82-86% 

85% 

86-94% 

83-85% 


*Data on the basis of present investigation; t®- V. reported; JP-E-R* reported; g Data reported 


regions, it appears to be a good and low-cost source- 
of nutritious food. Since it is a good source of 
B-complex vitamins, particularly niacin, consumption 
of this pulse, in combination with jowar, could 
control endemic pellagra seen among the low 
income groups. 

The arginine content of this seed is unusually 
high. Several other hardy legumes such as Lathyrus 
and Canavalia species which are also drought 
resistant crops contain appreciable amounts of 
higher homologues of arginine^s. 

j(5-Nitropropionic acid, a neurotoxic amino acid 
from 1 . enneaphylla^^ and indospicicine, a hepato- 
toxic amino acid from /. spicata^^, have been 
reported to restrict the utilisation of these species 
as food for cattle or human. Long term studies 
are now under progress to examine any possible 
untoward effects due to prolonged consumption of 
the seeds of Indigofera glandulosa. 
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HOLOGRAPHIC FORMATION OF EQUAL 
iNCLlN AriON AND EQUAL THICKNESS 
FRINGES AND ESTiMVTION OF REFRACTIVE 
INDiiX OF SOLUHON 

lx principle fringes of equal inclination can be 
formed if two parallel wavefronts, one lagging 
behind the other, are made to interfere and equal 
thickness fringes can be obtained when the inter¬ 
fering wavefronts are inclined to one another. 
Holographic interferometric method has been 
employed here to form them. While forming fringes 
of equal inclination, a cell with solutions of 
d fferent concentration w as placed in the path of 
the object beam to produce phase difference between 
the interfering v\avefronts and thus an attempt has 
been made to compare refractive indices of solutions 
at different concentration. 

A schematic diagram of the usual off-a.\is holo¬ 
graphic experimental set-up is shown in Fig. 1. A 
15 m\s He-Ne laser is used as a source of coherent 
light. The laser beam is split into two by means 
of a beam-splitter. After expansion one beam 
directly goes on to the photographic plate and the 
other reaches the plate through the liquid cell. 
Polaroids are introduced in each beam to control 
their intensity ratio. The functions of the other 
optical components in the set-up are well known. 



Fig. 1 . Schematic diagram of the experimental 
set-up. L, Laser ; M, Mirrors ; S, Shutter ; BS, Beam 
splitter; P, Polaroids BE, Beam Expanders; CL, 
Coll'mating Lens; LC, Liquid-Cell; H, Photographic 
Plate. 

A double e.xposure hologram was made by giving 
the first exposure with the cell containing distilled 
water and the second exposure after replacing 
d:st!lled water by a salt solution of known concen¬ 
tration. On reconstruction circular fringes have 
been obsen-’ed. A set of similar holograms 
were made using solution of various concentrations 
and found that the number of fringes in each case 


was proportional to the concentration of the solu¬ 
tion. Figure 2 shows a typical system of circular 
fringes. In the second case the liquid cell is replaced 
with a plane parallel glass plate with a provision to 
measure its angle of rotation accurately. The first 
exposure was given when the plate was normal tO' 
the object beam and the second exposure after 
rotating the plate through a known angle. Recon¬ 
struction of the hologram has revealed a set of 
straight fringes which are shown in Fig. 3. 



Fig. 3. Straight fringes for 1-0° Tilt. 


On the basis of the theory pertaining to the doubl© 
exposure hologram the intensity distribution in the 
circular fringe system has been deduced to be 

I — 2(3- j^l — cos ^2^ cos 

where a is the amplitude of the object beam, d the 
path difference and ^ the angle of inclination with 
the axis. It is evident from this expression that the 
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fringes obtained in this case should be circular and 
are of equal inclination type. 

Similarly, the intensity distribution in the case 
of straight fringes may be expressed by 

I == 4a- cos 2 

where 8 is the phase difference. This equation clearly 
indicates that these fringes can be considered as 
fringes of equal thickness. 

On the basis of a well known relation^ t cos 
B — n X we have established a relation between 
refractive indices of two solutions at different con¬ 
centrations by making use of the circular fringes. 
If r and f are respectively their refractive indices, 
their ratio is given by 

fL. Wi2 (rjS _ /-/sj __ f.^'2 (^^2 _ ^^'2) 

In this formula r^, r., are the radii of /i^th ring 
and r\, r'^ are the radii of /loth ring in each 
case. 


The following are the various values obta'ned for 
different variables of the above equation. 

(1) For 20 gm of NaCl in 100 cc of distilled 
water 

tXi — l /ta = 5 

/*! = T3 cm. = 3*0cm. 


(2) For 40 gm of NaCl in cc of distilled 
water 

Hi — 2 riz — 5 

ri' = l*2cm. r2' = 2*8cm. 

On substituting these values in the above equa¬ 
tion we get 

= 1-085 

/* 

This result appears to be in the order of the values 
expected as the value obtained with Jamin’s interfero¬ 
meter is 1*078. 

This method is applicable not only to the solu¬ 
tions of different concentrations but also to gases 
of different pressures and temperatures. The 
advantage of this method lies in its applicability to 
the dynamically varying situations using pulsed 
laser. 


Department of Physics, K. Srimannarayana. 

Regional Engg. College, V. Venkateswara Rao, 

Warangal-506004, 

October 21, 1974. 


1. Robert, W. Wood, Physical Optics, The Mac¬ 
millan Company, 1959. 


ANNEALING CHARACTERISTICS OF INDUCED 

FISSION TRACKS IN MICACEOUS MINERALS 

The presence of uranium (even traces) in all the 
minerals is the basis of fission track technique used 
by Price et alA for dating of mineral rocks and 
pegmatites-. Due to the effect of thermal annealing 
over the long periods of mineral history the ages 
determined by fossil fission track technique have 
been observed^ to be lower than the corresponding 
ages determined by radiometric methods^-This 
work confines to the study of annealing effects 
observed at laboratory temperatures in micaceous 
minerals of Kodarma zone, Bihar mica belt. 

There is no theory which can explain perfectly 
the annealing of radiation damage and rejuvenation 
of minerals on heating to various temperatures. 
However, some models have been proposed on the 
basis of experimental results^. According to one 
such model : when the mineral is heated to high 
temperatures the redistribution of atoms in the 
region affected by the ionising fission fragments 
takes place and any sort of strain present due to 
the radiation damage disappears. The degree of 
this annealing effect depends upon the temperature 
to which the sample is heated and the time of heating. 
For each mineral there is a characteristic high 
temperature at which the effect of strain is removed: 
totally and the complete rejuvenation of it takes 
place. This temperature is known as annealing 
temperature. 

The results of high temperature annealing experi¬ 
ments'* in synthetic mica have shown that tracks 
formed nucleation sites for the decomposition of 
this material. On heating, the portion of the tracks 
in the interior of the crystals became narrower and 
eventually disappear. 

It is clear from this discussion that the possibility 
of annealing of radiation damage and of track 
fading in minerals always exists. The track fading 
can be caused by a short time, high temperature 
event or by a long time anneal at a slightly elevated! 
temperature during the geothermal history of earth’s 
crust. 

The minerals selected for annealing study are 
muscovite and biotite samples collected fromi 
Kodarma zone of Bihar mica belt. The age of the 
minerals has been estimated in a previous study-’^. 

The range of each fossil fission track was deter- 
mmed by recording its projection along a calibrated 
microscope scale and dip in the sample by a fine 
motion Z screw of a Leitz binocular microscope 
using a magnification of 600 X- More than 500 
tracks were measured in each sample. The mean 
range of fission tracks has been observed to be 
18*5pt and 15 At in muscovite and biotite, 
respectively. 


Curr, Sci.—4 
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The procedure adopted for the experimental study 
of annealinc effects is the same as reported by 
. Nfehta and Rama"^. It has been observed that the 
track length and the density of tracks remainl 
unaltered at 100= C and 200° C in both the samples. 
Prolonged heating at 300° C reduces the track length, 
slightly (i8-2iu.) in muscovite but the effect is. 
quite appreciable in case of biotite (13-5 iU-). At 
400° C, the track fading is more intense but at 
500° C the tracks completely fade out in biotite 
samples for prolonged heating (6 hours) while in 
case of muscovite samples their density is reduced/ 
by 10^-. On further heating of muscoyite^,samples 
to 700° C it has been found that cylindrical tracks 
fade out into small distorted circular etch pits. This 
stage corresponds to nucleation phase change in 
mica". 

It was originally thought by Price et al.^ that 
the fading of tracks during observation in the 
electron microscope was due simply to the warm¬ 
ing of the samples by the electron beam. However, 
tracks in synthetic mica show'ed no fading in the 
microscope. Laboratory experiments have been 
done by various groups^^'ta to determine the anneal¬ 
ing temperatures of various minerals to unravel 
the geothermal history of earth’s crust. Our 
results are summarized as follows : 

(1) Both muscovite and biotite samples remain 
unaffected at low temperatures and the reduction 
in track density is so small that the age correction 
may be neglected. 

(2) The annealing temperature for muscovite is 
700° C and for biotite it is 500° C. Thus our 
result is in agreement with that reported by Mehta 
and RamaS. 

(3) The small difference observed in average 
fossil track length and the induced track length in 
micaceous minerals indicates that there has been 
no major orogenic metamorphic cycle in the" geo¬ 
thermal history of the region from w^here the samples 
were collected. 

Department of Physics, H. S. Virk. 

Punjabi University, S. L. Koul. 

Patiala (India), October 26, 1974, 
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PARAQU.\T-CALC1UM ADSORPTION EQUILI¬ 
BRIUM IN SOIL CLAYS 

Paraquat (1 : V- dimethyl-4 : 4'-dipyridylium di- 
chloride)* a divalent organic cation, a weedicide and 
a defoliant, is quickly deactivated due to strong 
adsorption on soil colloids. Not all the adsorbed 
paraquat is converted to the herhicidally inactive- 
form but a portion goes into the non-exchangeable 
form and loses its bio-activity^. As a cation, this 
herbicide is known to get preferentially adsorbed 
on soils, in preference to ammonium^. However, 
in the soil, NH^-^ is only a minor exchangeable ion, 
but it is Ca-^ which forms a major portion of the 
exchangeable cations in many soils. The adsorption 
behaviour of paraquat--' in the presence of Ca 2 + is 
not known. In order to find out the presence of 
these tw'o ions on clays, paraquat^-/- —Ca^-i* equili¬ 
brium studies were carried out on clay fractions 
isolated from red, laterite, black and karl soils, 
following the methods of Vansant and Uytterhoeven^. 
Mineralogically red and laterite soil clays are 
dominantly kaolinitic and black and karl soil clays 
are dominantly montmorillonitic. Paraquat2+ was 
determined by alkaline dithionite method-^ and 
Ca 2 - by titrating against standard versenate. 

The results reveal that larger quantities of C 2 l-+ 
are adsorbed on kaolinite-dominant clays than on 
montmorillonite-dominant clays, while paraquat-"*" is 
preferentially adsorbed on montmorillonitic clays. 
It is expected that in the expanding mont¬ 
morillonitic clays, the organic cation is fixed, in 
between the clay unit cells in a non-exchangeable 
form, unlike in the non-expanding kaolinitic clays. 
The size of paraquat ion has been shown to be 
almost the same as the inter-layer space of mont- 
morillonite-, which facilitates the specific adsorp¬ 
tion of the cation in such clays. 

This is further confirmed by the values of A G 
(adsorption) obtained from the equilibrium values 
of the reaction paraquat^^- -> Ca 2 +. These values 
were calculated from the concentrations of Ca^-i- 
and paraquat- ' in the equilibrium solution and the 
quantities of these ions adsorbed on the clays as 
per the method of Vansant and Uytterhoeven*^. On 
red and laterite soil days the aG values are 
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-f-953'-8 cal/eqiiiv. and + 798-9 cal/equiv. respectively, 
whereas those on the black and karl soils the A O 
values are -53*7 cal/equiv. and -59*6 cal/equiv. 
respectively. These indicate the preference of Ca-+ 
on red and laterite soils and paraquat^i- on black 
and knrl soils. Hence, deactivation of • the weedi- 
cide is higher in black and karl soils than in red 
and laterite soils. 

Department of Chemistry M. S. Mithyantha. 

and Soils, N. G. Perur. ’ 

Agricultural College, Hebbal, 

Bangalore-560024, July 30, 1974. 
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PRIMORDIAL NUCLEAR MATTER AND 
NUCLEOSYNTHESIS 

Many theories have been proposed to explain the 
observed relative abundance of elements in the luni- 
verse particularly in the solar system where experi¬ 
mental data are easily available. . None of these 
theories is in a position to explain all the features 
of the abundance curvek The latest approach 
made by Burbidge et ai- introduces eight different 
processes to create elements to cover the entire 
mass region (1 to 260). The fundamental question 
about the starting material however remains tO' be 
settled. The failure of a, 7 ^ theory which assumes 
neutrons as the primordial matter lead Burbidge 
et ah to assume that hydrogen was the starting 
material. In this note it is shown that neutron is 
a better choice and elements can be synthesized 
from neutron matter. More detailed results will 
appear elsewhere. 

^The well-known fact that our observable universe 
is made up of neutrons, protons and electrons leaves 
us with only two choices: neutron and hydrogen. 
A convincing proof about the neutron being the 
primordial matter comes from beta decay. In beta 
decay a neutron decays to proton an electron and 
a neutrino. It has been experimentally proved that 
the properties of beta particles emitted from a 
nucleus and those of the extranuclear electrons are 
same (same charge, mass, spin, etc.). This strongly 
suggests that they have the same origin. In other 
words electrons are merely the decay products of 
neutrons. If this is true, then neutrons must have 
existed in the prestellar conditions .and must be taken 
as the primordial ^matter. - - ' • - 


The decay of neutrons can be represented as 
n-^p e 4 - V 4- 0-78 Mev. 
the decay energy of neutrons will raise the tempera¬ 
ture of the mixture (;i-l-p 4 -e-j-j')toa billion 
degree or more. When the proton density becomes 
high the reverse reaction n ^ p A- ^ A- ^ will stop 
the neutrons from being destroyed. At this tem¬ 
perature fusion reactions will start to build up the 
heavy nuclei. Neutron capture will be another com¬ 
peting reaction which will contribute to element 
formation. 

The hydrogen will be the product of a later stage 
when under suitable conditions protons and elec¬ 
trons combine to form a bound system. 

Institute of Science, B. M. P. Trivedi. 

Bombay-32, India, October 5, 1974. 
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A REINVESTIGATION OF IRON-RESACETO- 
PHENONEOXIME COMPLEX : AN IMPROVED 
PROCEDURE FOR THE SPECTROPHOTO- 
METRIC DETERMINATION OF IRON (UI) 

In our attempts to determine the stability constant 
of the iron-resacetophenoneoxime complex, we 
observed that iron (III) and resacetophenoneoxime 
give rise to a mixture of complexes in addition to 
the single species of 1:1 complex (pH 4-5 to 
7-0) reported by Raja Reddy et alJ. They made 
use of the Hilger Spekker Absorptiometer with 
Ilford colour filters in their investigations. We 
have now made a detailed study using UVISPEK 
Photoelectric Spectrophotometer (Hilger and Watts 
Ltd., manual type). 

The reagent has negligible absorbance in the 
spectral region studied, 400 to 650 nm. The 
absorption curves were drawn at different pH values ; 
the measurements were made against the reagent 
blank in 10% v/v aqueous ethanol. The metal toi 
reagent ratio was maintained at 1 : 50 because it 
was found that at lower concentrations such as 
1 : 6 turbidity developed thereby causing difficulties' 
for accurate measurements. 

An isobestic point in the pH range 6-0 to 8*3 
at 580 nm clearly indicated the presence of mixture 
of complexes. But in the pH range 2*5 to 5-0, 
the absorption curves do not pass through the 
isobestic point indicating the presence of a single 
species which is in confirmation with the results 
reported by Raja Reddy et ah, at pH 4*5. At pH 
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2-.J lu .‘m- ihe colour of the com- 
piev :s ar^d fades avsay w:th time, while at 

hichcT pH \allies the colour is reddish-violet and 
stable for 24 hrs. 

In vle;\ of these facts it is not possible to deter- 
m-lne the stability constants by the Job’s method 
of coniir.ooas \ar;a:ion. These studies, however, 
f3a\e re\ea-ed that there is no need at all for 
mihnta'nlnc ricorous control of pH for the determi¬ 
nation of FeHIfj when the measurements of the 
optica; densities are made at 580 nm. We. there¬ 
fore, recommend the follow’ng modified procedure 
for l!:e dcicrinlnailon of iron ill!) with resaceto- 
phenoneo.\:me :n v v ethanol-w'ater medium. 

An aliquot of ironnili solution is treated with 
resacetophenoneoxime in ethanol in fiftyfold excess 
and the pH adjusted to 6*0 to 8*3 with dilute 
soJium hydroxide tO-OlM) and the absorbance 
measured at 580 nm. Beer’s law is obeyed in the 
range 1-14 ppm, NV, K', Hg'^, Cd— 

Ca-. Mg 2n--. Cr, B ", 1', NO3- SO4-- have 
no elTec: even when present in excess. CHjjCOO', 
F', and A1 — are tolerable upto 50 ppm. Oxalate, 
citrate, borate and .Mn— interfere when the con¬ 
centration exceeds iU ppm. The tolerance of a 
given ion is a maximum amount that can produce 
cn absorption difference of 3*21 from that of the 
iron complex « Fe : 5 ppm?. Phosphate, carbonate 
and Co-^' interfere seriojsiv. CopperA nickeP and 
palladium^ interfere as they produce precipitates 
w’lih the reagent. 

Dcparimrnt of Chemistry , G. S. Chowdary. 

Sri Venkateswara University, N. Appal.\raju. 
Tirupati 517502, October 11, 1974. 
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INFRA-RED CARBONYL FREQUENaES OF 
HYDROXY CHALKONES AND CHROMONES 

In some of our earlier papers^'S qji effect of 
conjugation and hydrogen bonding 00 the infra¬ 
red carbonyl frequency, certain abnormal features 
were obser\'ed. There were special cases in which 
the introduction of a hydroxyl group, in a position 
that can cause chelation, raises unexpectedly the 
infra-red carbonyl frequency rather than lower it. 
This was attributed to the presence of a conjugated 

i ' i 

—O—CnzC—C=:0 system in which the ethylenic 
double bond was not a part of a benzenoid ring. 
Suoh an abnormal feature was first noticed by 


‘l’‘Ed„c [SS 

comparing the infra-red spectra of 5-hydroxy- 
flavones and isoflavones on the one hand and the 
corresponding flavanone and isofiavanone derivatives 
on the other-i-*"». xhe former group of compounds 
shows this special effect whereas the letter group 
does not, obviously due to the absence of an 
ethylenic double bond in the oxygen ring. That 
the benzenoid double bond is not capable of bring¬ 
ing about such an effect, was established by the 
recent study of the I.R. spectra of suitably sub¬ 
stituted hydroxy xanthones, benzophenones and 
anthraquinonesA 

In a further study discussed in this paper, we 
have examined compounds which have an ethylenic 
double bond but without oxygen linked to it, i.e.^ 
chalkones (I). In them, the chelation of the ortho 
hydroxyl with the chalkone carbonyl brings about 
the normal lowering of the 0=0 frequency. When 
the chelation is removed by acetylation or methy- 
lation, the C=:0 frequency is increased. Thus 
2'-hydroxy-4^ 6', 4-trimethoxy chalkone absorbs at 
1613 cm‘1, while 2'4^ 6', 4-tetramethoxy chalkone 
absorbs at 1648 cm“i and 2'-acetoxy-4', 6', 4- 
trimethoxy chalkone absorbs at 1652 em'U The 
same is the case with other chalkones (Table 1). 
Thus chalkones behave similar to flavanones and 
isoflavanones as against flavones and isoflavones 
obviously due to the absence of ether oxygen as 
the electron source. 



(I) (H) 


Table I 

Infra-red carbonyl frequencies of chalkones (I) 


Compound 

«'1®/C=0(cnr>) 

1. Chalcone" 

1659 

2. 2’-hydroxychaIkone^ 

1637 

3. 2'-methoxy"- 

1650 

4. 4'-hydroxy’- 

1653 

5. 4'-methoxy'- 

1656 

6. 2'-hydroxy-4-methoxyS- 

1625 

7. 2\ 4'-dimethoxy^~ 

1650 

8. 2\ 3, 4'-trihydroxy- 

1621 

9. 2', 3, 4-triacetoxy- 

1661 

10. 2'-hydroxy-4', 4-dimethoxy®- .. 

1620 

11. 2'-acetoxy-4', 4-dimethoxy8~ .. 

1652 

12. 2'-hydroxy-4', 6', 4-trimethoxy- 

1613 

13. 2’-acetoxy-4', 6', 4-trimethoxy- 

1652 

14. 2', 4', 6\ 4-tetrarnethoxy- 

1648 

15. 2', 3\ 4\ 3, 4-Dentahydroxy- .. 

1619 

16. 2\ 4\ 3, 4-benzoyloxy- 

1656 
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Table 11 


Infra-red carbonyl frequencies of chromones (//) 



Chromone 

KBr ,0^ O) cm-' 
max ' 

1. 

5, 7-dihydroxy-2-methyl 

1660 


chromone 

2. 

5, 7-diacetoxy-2-methyl 

1648 


chromone 

3. 

5-hydroxy-7~methoxy-2-methyl 

1658 


chromone 

4. 

5-acetoxy-7-methoxy-2-methyl 

1645 


chromone 


As representing a simpler structure analogous to 
fiavones and isoflavones, a few chromones have 
been studied for their infra-red carbonyl frequency 
with and without chelation (Table II); here also, 
as expected, chelation brings about the special effect, 

i.e,, the carbonyl frequency is increased when 
chelation is present. Hence the generalization 
regarding this unusual chelation effect has been 
further supported. 
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University of Delhi, S. S. Chibber. 
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SYNTHESIS OF DERIVATIVES OF SOME 
NATURALLY OCCURRING CHALCONES 
The synthesis of the methyl ether of dihydro 
‘Bavachalcone’, a naturally occurring chalcone 
isolated from the seeds of Psoralea coryUfoUa Lmn.t 
and some chaloones allied to the chalcone Flemi- 
chapparin’ isolated from Flemingia chappar Ham- 
have been described here. 

4-IsoamylylresorcinoP was synthesised by the 
Nencki reaction by heating resorcinol with iso¬ 
valeric acid in presence of anhydrous zinc chloride. 


A Clemmensen reduction of the above ketone 
afforded 4-isoamyiresorcinoH. A second Nencki 
reaction on the latter with acetic acid and anhydrous 
zinc chloride yielded 2,4-dihydroxy-5-isoamylaceto- 
phcnone as an oil (2,4-DNP, m.p. 200°) which 
was partially methylated with methyl iodide in 
acetone solution to give 2-hydroxy-5-isoamyl-4- 
melhoxyacetophenone as a colourless oil (2,4-DNP, 
m.p. 206°). The latter when condensed with 
p-anisaldehyde gave orange-red plates of the methyl 
ether of dihydrobavachalcone (I) crystallised from 
dilute alcohol, m.p. 88-89° (Calcd. for : 

C, 71-5; H, 7-3; Found; C, 7M ; H, 6“9%). 



(I) 


1630(-CO-CH=CH-), 

2850 (-OCHa) cm-^ 

The synthetic route employed for the synthesis 
of chalcones allied to Flemichapparin is similar to 
that described by the earlier workers^. It however 
differs in the method of methylation and debenzyla- 
tion of the methylated product. 

Resacetophenone-4-benzylether-"* on oxidation with 
potassium persulphate gave 4-benzyIoxy-2, 5- 
dihydroxyacetophenone, m.p. 158-61° (2, 4-DNP, 

m.p. 240-42°). Methylatlon of the latter with dimethyl 
sulphate in acetone solution was attempted but work¬ 
ing out as usual and crystallization from ligroin 
afforded only 4-benzyloxy-2, 5-dimethoxyacetophe- 
nonc, m.p. 110-11° (2,4-DNP, m.p. 176°). How¬ 
ever, methylation with dimethylsulphate and NaOH 
yielded the 5-methyl ether, m.p. 128-29° (2,4- 

DNP, m.p. 236-38°). The latter on debenzylation 
with hydrochloric acid in acetic acid produced 
2,4-dihydroxy-5-methoxyacetophenone, m.p. 169-71° 
(2,4 DNP, m.p. 288-9°). The debenzylated com¬ 
pound on condensation with different aldehydes 
gave Flemichapparin II a (identified by m.m.p. 
and superimposable IR) and the chalcones related 
to it having the formulae II b-li d. 



O 

(ID 




346 


Letters to the Editor 


I 'Ciirrem 
L Science 


il£? : R - H, R'- H; m.p. 158-60\ 

(Calcd. for : C 71-11; H, 5-18. 

Found :C, 70-9; H, 5 0"o) 

225 (log € 4-07), 313 nm (Jog « 4-32). 

1640 (conjugated COj, 

3448 (phenolic OH) cm~' 

II 6 : R= OCHs, R'= 164-5'. 

(Calcd. for CKHi,;Oi; C, 68 00; H, 5-33. 

Found : C, 68-4; H, 5-7?j). 

235 (log c 4-09). 380 nm (log c 4-32). 

1640 (- CO - CH = CH 

rr:a:< ^ 

3390 (phenolic OHj, 2857 (OCH3) cnr'. 

lie : R= OCH 3 , R'= OCH 3 ; m.p. 150-1''. 

(Calcd. for CisHigOc: C, 65-45; H, 5-45. 

Found ; C, 65-8; H, 5-2%). 

261 (log e 4-02), 385 nm (log f 4-36). 

•'mS 1640 (- CO - CH = CH 
3333 (phenolic OH), 

2857, 1250 (OCH 3 ) cm-h 


lid: R, R'= —O—CHj—O - (.Methylenedioxy), m.p. 
162-3. 

(Calcd. for Ci;Hi 40 ,;; C, 64-96; H, 4-45. 

Found: C, 64-7; H, 4-6%). 

265 (log € 4-01), 385 nm (log e 4-32). 

1640 (- CO - CH = CH -), 

3425 (phenolic OH), 

930 (- O - CH, - O -) cm-^ 


We are grateful to Dr. Adityachaudhur>" for aa 
authentic sample of Flemichapparin and ta 
Mrs. J. A. Patankar and Shri D. S. More for 
microanalyses. 

Institute of Science, A. R. Bhat. 

15, Madame Cama Road, Vidya Joshi. 

Bombay 400 032. J. R. Merch.\n:t. 
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INVERSE RELATIONSHIP BETWEEN 
PL. 4 SMATOCYTES AND ADIPOHAEMOCYTES 
OF DYSDERCUS CINGVLATVS FABR. 
(HEMIPTERA : PYRRHOCORIDAE) RELATED 
TO AGE AND REPRODUCTIVE CYCLES 
The changes in the percentage of one or the other 
types of haemocytes during their life cycle in For- 
ficula auriciilaria}, Prodenia endania-,.^^, Ephestia 
kuImiella'K Rhodnius prodlixus^. Galleria melJonella^' 
and Drosophila eiironotus^'^ have been recorded-. 
The present information on Dysdercus cin'gklatiis 
is related to the changes in the percentage of 
plasmatocytes and adipohaemocytes related' to age 
and reproductive cycles of the adults. 

The method for differencial coimts-.of. these cells 
is based on that of Jones^ with slight modification. .. 
for counting various haemocytes under: light micro- vmh 
scope. For this pi!urp(i>se the blood ismears were 
stained with Gieipsajs. stain. The confirmation of 
adipohaemocytes (haemocytes with fat droplets) 
v'as also made by using Sudan Blapk-B stain. 

It was recorded that in both sexes of the newly ^ 
emerged D. cingulatiis, the percentage of adipohae>- 
mocytes is much higher than that of the plasm^ljo-. 
cytes; and males have significantly higher jjiercentage,,,; ^ 
of adipohaemocytes than the females. The percen¬ 
tage of plasmatocytes in the newly emerged adults 
is higher in females than in the males (Fi^, A 
and B). Thereafter, in both sexes, the pl;^.smato- 
cytes increase in number. Following the emergence 
in contrast to the percentage of plasmatocytes, that 
of adipohaemocytes generally decreases with respect 
to advancing age of both sexes (Fig. 1, B')^vii 4 9 iH,Rw- 
ever, in males, the initial decrease in ther;i number 


r.i,i: I ■ 



o-o--o Male 

o-o-— o Female 

of adipohaemocytes is more pronounced than: in 
the females. In D. cingulatiis at 29°C±1°C and .i.^ 
70%-80(7 R.H., the first batch of eggs is laid on 
6 th or 7th post-emergent day and then the second, .-K 
batch is oviposited on 10th or 11th day. There-;, 
fore, it is clear that the increase in the percentage 
of plasmatocytes and the decrease of the adipo¬ 
haemocytes are quite significant before the first 
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reproductive cycle. Changes in the percentage of 
both types are slow and less marked. 

From the present data on* .jD. cin^iilanis, it is 
concluded that there is a distinct sexual difference 
in the population of plasmatocytes and adipohae- 
mocytes which is not known in any insect species 
so far studied. Further, the latter type of haemo- 
cytes either degenerate or get consumed during the 
growth and metabolism of adults whereas, the former 
cells are produced in larger numbers. Such an inverse 
relationship between the plasmatocytes and adipo- 
haemocytes has not been reported in any hemimeta- 
bolous insect. However, during the short adult 
life of Ephestla kuhniella^ it is reported that 
plasmatocytes increase and spheroidocytes (loaded 
with fat globules) decrease. 

Department of Zoology, Zaheer S. Zaidi. 

Aligarh Muslim University, Mumtaz A. Khan. 
Aligarh, U.P., India, 

September 18, 1974. 
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DIURNAL VARIATIONS IN ACETYLCHOLIN¬ 
ESTERASE ACTIVITY IN THE NERVOUS 
SYSTEM OF THE AESTIVATING 
SNAIL, PILA GLOBOSA, 

Despite the different types ofi rhythnt§ reported in 
molluscs^ no work was done on the rhythms in 
enzyme activities. The snails are known to be 
active, during nights-, and hence there might be 
variations in nervous activity in terms of acetyl¬ 
cholinesterase (AChE) activity during different 
periods of the day. The prosobranch snail Pila 
globosa aestivates during summep*. Since this 
dormancy involves several physiological .changes on 
the part of the snaiH, it would be interesting to 
study the diurnal variations in the AChE activity 
in the nervous system of normal, aestiyated and 
revived snails, and also with reference to the effect 
of eserine, a known inhibitor of AChE'"’. 

Normal snails were maintained in tap water in 
aquarium jars and fed with Hydriha. Aestivation was 
induced in them by buiying in dry sand . i,n 
wooden boxes. Aestivated ones were revived by 
placing them in water in glass jars, and they were- 
soon fed with Hy drill a and used one day after 
revival for experimentation. 

For the assay of AChE activity, the nervous 
tissue, including the ganglia, connectives and com- 
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missures was isolated in cold from normal, aesti¬ 
vated and revived specimens separately. Six dif¬ 
ferent timings, viz., 12 noon, 4 p.m., 8 p.m., 0 hrs, 
4 a.m. and 8 a.m. were chosen to cover the 24- 
hOLir period of the day. Each time six samples 
were analysed. The experiment was repeated for 
three consecutive days to see whether the pattern, 
of activity remained the same on all the three 
days. 5% (W/V) homogenates of the nervous 
tissue were prepared in 0*25 M sucrose solution. 
The homogenates were assayed for AChE activity, 
adopting the method of Metcalf (1951) as given 
by Click (1957)*^ with due modifications to suit 
the present material. The enzyrrie activity was 
expressed as n- moles of ACh hydrolysed/mg 
protein/hr. 

For studying the effects of eserine, the incuba¬ 
tion mixtures received 0*1/U- mole of eserine. 

The results clearly show that a regular diurnal 
rhythm of AChE activity exists in the nervous 
system of Pila globosa (Fig. 1).' An interesting 



PERIOD OF THE DAY 

Fig. 1. AChE activity levels at different periods 
of the day in the nervous system of normal, aesti¬ 
vated and revived Pila globosa. 

feature was that this rhythm was observed in the 
aestivated and revived specimens also, indicating 
that this is an endogenous activity and was not 
disturbed during aestivation. The activity was 
found to be maximum at 4 p.m. and thereafter it 
.decreased gradually, reaching, the minimum at 12 
noon in all the specimens studied. ’’ A decrease in 
the enzyme activity was observed at all periods in 
the aestivated specimens as compared to the normals. 
Upon revival, the activity tended to recover 
towards the normal level (Fig. 1). 

Helix, Umax and other snails have been reported 
to become active towards the night-, and thus, , a 
higher level of nervous activity could be expected 
during night time. Since AChE activity represents 
one of the several facets of neuronal activity, the 
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observed rhyihm in AChE activity in the present 
investigation can be presumed to go hand in hand, 
with the general state of activity of the animal. 
Cholinesterase activity rhythm of slightly different 
nature has been shoun in the slug Vasinu!ns‘‘ 
wherein the maximum activity was at 4 p.m. and 
minimum activity at 0 hrs, and in the scorpion 
Hererometrus' wherein the maximum and minimum 
activities were at 4 p.m. and 4 a.m. respectively. 

Murali Mohan and Muralikrishna Dass (1969)‘» 
reported a decrease in AChE activity of the 
nervous system during aestivation of PUa globosa. 
In the present study, while ma ntain ng the rhythm 
of AChE activity as in the normal snail, the aesti¬ 
vated snail showed a general decrease in the AChE 
activity at all the periods of the day in comparison 
to the normal snails. This indicates that the decrease 
in AChE activity is explicit during aestivation 
in the nervous system of the snail. 

Escrine inhibited the AChE activity at all periods 
in normal, aestivated and revived snails, wv'th the 
inhibition being greater in lower activity periods 
and vice versa (Fig. 2). This shows that the snail 



Fig. 2. Per cent inhibition of AChE by eserine 
at different periods of the day in the nervous system 
of normal, aestivated and revived Pila globosa. 


is able to overcome the inhibitory effect to a large 
extent during the periods of higher activity. It may 
be hypothesized that the enzyme is subjected to 
masking and unmasking effects during low and high 
activity periods respectively, resulting in respective 
inhibition and activation during those periods. 
These possible masking and unmasking interactions 
might accordingly facilitate or antagonize the inhibi¬ 
tory influence of the effector added. 

The authors thank Prof. K. S. Swami for his 
help. This work was supported In part by a grant 
(FG-In-395, Project A7-ADP-31) made by the 
United States Department of Agriculture under 
P.L. 480. 
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BLOOO VESSELS AND CAPtLLARIES OF 
NORM VI. LEUCODKRMir SKINS 

In the melanocytes of the normally pigmented 
skin, the enzyme lyiosinase/dopa oxidase converts 
dopa to melanin. For the activity of this 
enzyme molecular oxygen is necessary^. Molecular 
oxygen reaches these melanocytes through haemo- 
glob n via blood. Therefore the blood vessels and 
capillaries of the skin are of vital importance for 
normal skin pigmentation^. According to Becker^, 
many authors believe that in vitiligo/Ieucoderma an 
impairment in vascularity of the skin is present. 

We have therefore investigated the blood supply 
system of the normal and leucodermic skins. 

Leucodermic and the corresponding normal 
human skin were obtained by punch biopsy (4 mm) 

after local anesthes'a. They were blotted free of 

blood and IOm sections were cut on a freezing 

microtome. These sections were then stained for 
alkaline phosphatase activity^ which selectively 
stams the blood vessels and capillaries in the skin*"*. 

All the major blood vessels and capillaries could 
be identified in both the normal and leucodermic 
skns (Figs. 1-4). Since the alka,line phosphatase 
activity w'as normal, leucodermic \kin does not 
represent traumatized skin-"*. 

We^ have recently shown that leucodermic skin 
can peroxidatively convert tyrosine to dopa, but 
is incapable of converting dopa to melanin via 
tyrosinase. As mentioned earlier molecular oxygen 
is necessary for this conversion. Since the blood 
supply and consequently oxygen supply to leuco¬ 
dermic skin is normal (Figs. 1-4) the cause for 
amelanogenesis lies elsewhere. It would be either 
due to the absence of the enzyme tyrosinase in 
leucodermic skin as it is undetectable by histo- 
chemical methods^, or it could be due to the 
presence of some antioxidant in the melanocytes 
which competes with tyrosinase for oxygen. One 
such antioxidant widely used in industry, viz., 
monobenzylether of hydroquinone has been identi- 
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fied by Oliver et al.'^ as the cause in certain types 
of occupational leucoderma. 

The research grants from Indian National Science 
Academy and from Shri Ashabhai Patel Trust are 
gratefully acknowledged. 
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Figs. 1-4. Fig. 1. Normal human skin showing the blood vessels surrounding the hair, x 150, 
Fig. 2. Normal human skin showing the blood vessels in the skin. The darkly stained body is the 
highly alkaline phosphatase positive sebaceous glands, x 150. Fig. 3. Leucodermic skin showing the 
rich network of blood vessels in the hair follicle, X 150, Fig. 4. Leucodermic skin showing the 
blood vessels of the epidermis and dermis. Note the intense anastiomisation of the blood vessels and 
capillaries, x 150. 
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DISTKIBUTION AND ABUNDANCE OF THE 

PL^^NKTONTC SHRIMP. LUCIFER, IN THE 
nearshore waters OFF VISAKHAPATNAM 
(BAY OF BENGAL) 

Thk shrimp belonging to the genus 

L.ii.'ii- ri ver. common constitoeni of the zoo- 
in :.bc scas around India. Three species, 
A L. and L. typiis occur in the 

waters olT X'isakhapatnam, of which 
/ Pi/:r '.V .*Vr contributes to the bulk of the lucifers. 
Tite present paper reports the seasonal abundance 
and di.sir.baiion of the hfcifers in relation to the 
prevailing h\drographical conditions. 

Samples of zooplankton were collected from 
.March 1968 to Februar\ 1970 with an International 
Coa:*se Sdk Net mesh size 0-28 mm) by venical 
hauls from a depth of 40 metres. The deveiop- 
menial stages of all the three species were enume¬ 
rated together, owing to the absence of well 
marked features differentiating them, while the 
adults were sorted out species-wise, and counted 
separately. 

The protozoea showed a major peak in June and 
two minor peaks, one in .April and another in 
December, 1968. During 1969 the major peak 
was in September, and two minor peaks, one in 
March and the other in December. The peaks of 
the juveniles more or less followed the same 
pattern as the protozoea, during both the years. 
The adults were present practically throughout the 
>ear. Numerically they were smaller than the 
developmental stages bin at no time totally absent 
except in June 1969. The protozoea ranged from 
0*02«T to of the total zooplankton in 

\larch and June 1968: the juveniles from 0*03p^ 
to 2‘04'T- in April and October 1968 and the 
adults from 0*01 to 0*64 7' in April and October 
1968. Numerically the protozoea were at their 
ma.ximum (35 m**) in June 1968 and minimum 
(0* 37/m'’I in July 1968; the juveniles at their 
maximum <26*59. m-M in March 1969 and mini¬ 
mum f0*i6/m'M in January 1970 and the adults 
at their maximum {2*81 m-*) in November 1969 
and minimum {0*16/m'") in August 1968. The 
major peaks of the developmental stages were 
observed in relatively high saline waters of the 
Northerly Current f February-June) and minor 
peaks during the low saline Southerly Current 
period {Ociober-December). No appreciable 
d’ffere.nce -in the numerical abundance of the adults 
was ob-,erved during the two current periods. It would 
also appear that there are at least 4-5 broods in 
a year. 

Of the th^ee species, L. pencil lifer was the most 
common and the dominant species. L. hansenl 
appeared in smaller numbers throughout the period 
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of ifivestication. JL- pcficillifer is a well-knowiT, 

•i.nhabitant of the coastal w^aters in the Indo-Pacific: 
reg-on. L. lypiis appeared in the coastal waters in 
large numbers from February tO’ June during the^ 
-N9»rtherly Current period along with the ineursion 
of the Oceanic waters into the coastal region. The 
preliminary observations w'e have made froms 
samples collected during a cruise (April—May 1969) 
to the Andaman Islands, Bay of Bengal (Visakba- 
patnam to Port Blair via Madras) also revealed- 
ihe -Same pattern of distribution. L. pencillifer was 
abundantly present in the samples collected within 
100 km distance from- the coast. Large numbers 
of L. lypus were present in waters beyond the 
100 km zone. The pattern of distribution of the 
three species clearly shows that L. typiis is a true 
oceanic species, which occasionally appears in the 
nearshore region along wdth the incursion of the 
offshore and oceanic waters into the coastal regioni 
during the Northerly Current peirod. Wickstead^- 
and Bow'man and McCain- also observed L. typus 
as an oceanic species in the Singapore Strait and 
Western North Atlantic respectively. L. typus is 
thus a good practical indicator .of offshore and 
oceanic waters incursion into the nearshore region, 
off Visakhapatnam. 

One of us (K. V. R.) thank the C.S.I.R for the 
grant of a Research Fellowship during the tenure 
of which the present work was undertaken. We 
also thank Professor K. Hanumantha Rao, Head 
of the Department of Zoology, for providing all 
facilities and encouragement. 
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A NEW SPECIES OF SPIDER OF THE GENUS 
PEUCETIA THORELL (FAMILY OXYOPIDAE) 
FROM ORISSA, INDIA 

The genus Peucetia Thorell of the family Oxyopidae 
appears to be little known from India. The first 
species w^as described from India by Stoliezka (1869) 
and subsequently Pocock (1900) described three 
species. Recently Tikader (1965, 1970) has described' 
two species of the genus peucetia from India. While 
exammTng the spider collection from Orissa (India) 
the following new species W'as noticed. The type 
specimen has been deposited in the Zoological 
Survey of India, Calcutta. 

The author s sincere thanks are due to the 
Director, Zoological Survey of India, for giving 
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■^ecess^ar•^" facilities and to Dr. J. K. Sen for 
‘eiicouragemetit for tliis work. He is indebted fo 
Dr. B. K. Tikader, Deputy Director, Zoological 
Survey of India, Westerft Regional Station, Pobni, 
for guidance ^fid Verification Of his identification 
and help in the preparation of this paper, 

Peiicetia harishankarensis Sp. Nov. 

General : Cephalothorax light green, legs reddish 
brown, abdomen magenta colour. Total length 
17*00 mm. Carapace 6*00 mm long. 4*50 rfim wide; 
abdomen ll-OOmm long\ S‘55mm wide. 
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broad dlive green, band extending from, base to the 
end of abdomeri, as in Fig. 1. Ventral side light 
colour. Epigyne as in Fig. IB. 

Type Specimen : One female in spirit (Ht)LO- 
TYPE). 

Type-hcaliiy : Gandhamardart Hill (3,090 feet) 
near Harishankar, Bolangir, Orissa, India. Coil. 
Dr. J. K. Seii. 3-11-1^73: . 

This species resembles Pencetia viridans (Hehtz.) 
but differs as follows: (i) Cephalothorax with 
black spots but in P. viridans cephalothorax without 
black spots, (u) Epigyne also structurally different. 



Fig. 1, A-B. Pencetia harishankarensis sp. nov. 
A, Dorsal view of female, legs omitted ; B, Epigyne. 


Cephalothorax ; Longer than wide, narrow in 
front and provided with conspicuous black spots 
and U-shaped red marking. Cephalic region high. 
Eyes eight and situated on the elevated portion of 
the cephalic region and all eyes encircled by black 
patch. Posterior row slightly procurved and 
equidistant, anterior row recurved and anterior 
medians very small. Clypeus long and broad 
provided with a pair of black lines extending from 
ocular area to the base of the fang. Sternum oval; 
clothed with fine hairs. Legs long and strong with 
conspicuous long spines. 

Abdomen : Long, narrowing behind, clothed with 
hairs. Middorsally provided with a longitudinal 
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A NEW REPORT ON WHITE FLOWERS IN 
TEPHROSIA PURPUREA PERS. COMPLEX 

Tephrosia purpurea is reported tO be polyriiorphic: 
Species as observed in the populatioris ^owirig at 
Waltairi. This feature is also shown in pdpuiatidns 
of this species ih most Other countries in which it 
occurs. The sarrte is trtie fdr T. piirpilred at 
Jodhpur. Two populations : (i) procumbent showing 
gigas vegetative features ; and (2) erect with siriallei- 
sized Vegetative parts aftd pdds have beeii ndtedk 
As far as the information of the author goes^ 
this is the first report of T. purpurea having piire 
white flowers. TIL colours Of flower in popiilations 
range from crimson-red, red, pink, light pink, 
pinkish-white and pure white. The occurrence of 
plants having white flowers was first observed by 
the author in 1973 but their number appeared to> 
increase in 1974. However, the white colour of 
petals still remains very rare. After measurements 
of different vegetative and floral characters of pink 
and white flowered plants, no distinctive differences! 
were found. The major distinction was observed 
in pollen grains. The pollen grains when mature 
were found distinctly triangular in pink-flowered 
stamens (Fig. 1); whereas those in white-flowered 
ones, they were just circular (Fig. 2). However, 
the distinct red-coloured flowers sometimes possessed 
some roundish pollen grains as well. There appears 
to be some distinct difference of pollen grains and 
seed coat colours and their mottling in populations 
of T, purpurea.. 
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[ Curt eh! 
Science 


R.r:: 


.:r.ar.- reported a chromosome number of 
V'. hereas Tandon and Malik-' observed 
T. piu-piirt’c:. The latter number is 
r}' X'enkaiesuarlu and Rao- for this 
Naturally occurring allotetraploid races 
id’j been reported-*"^. 



Figs. 1-2. Triangular pollen grains in pink- 
flowered plants of T. purpurea. X 1,2S0. Fig. 2. 
Circular pollen grains in white-flowered plants of 
T. purpurea, X 1,280. 

This discovery of white coloured flowers in 
T. piirpuiea complex is noteworthy and its cyto- 
logical study might reveal interesting results in its 
populations. 

Thanks are due to Prof. Dr. H. C. Arya for 
facilities and to Shri L. N. Harsh for assistance 
given in the present study. Financial assistance 
received from PL-480 Project is also acknowledged. 

Ecology Laboratory, David N, Sen. 

Botany Department. 

University of Jodhpur, 

Jodhpur (India), September 5, 1974. 

1. Venkateswarlu, J. and Rao. C. K.. Ciirr. Sci., 

1963, 32, 345. 

2. Ramanathan, K.. Ibid., 1950, 19, 155. 

3. Tandon, S. L. and Nfalik, C. P., Phxton, 

1960, 14, 127. 

4. Malik, C. P., Geneiica. 1961, 32, 170. 


EFFECT OF DIFFERENT NUTRIENT MEDIA ON 
THE GROWTH AND SPORULATION OF 
USTILAGINOIDEA VIREXS (CKE) 
TAKAHASHI 

Ustilaqinoidea virens causing false smut of rice 
was first reported from Tinnevelly in Tamil Nadu 
State by CookeL Since then it has been reported 
from various parts of the world like Japan, U.S.A.. 
etc. In the year 1973, it appeared in an epidemic 


form in some areas at Jabalpur. The disease being of 
considerable economic importance, it was necessary 
to carry out certain physiological studies on the 
fungus. 

The present paper deals with the effect of different 
nutrient media. The development of a suitable 
medium for growth and sporulation would facilitate 
studies of factors affecting the formation of meta¬ 
bolites in pure culture. From a practical stand¬ 
point, a medium capable of stiniulating sporulation 
(conidial) of the fungus would aid in the prepara¬ 
tion of spore suspensions required for inoculation 
of large populations in disease resistance breeding, 
programs and in studies on the nature of disease 
resistance. Pure culture of U. virens was obtained 
by the following method. 

Fresh sclerotia of false smut of rice (Fig. 1) 
collected from the field during 1973-74 crop from' 



Frc. 1. False smut of Rice: Infected earhead. 

Agricultural Experimental fields, Adhartal, Jabalpur, 
were used for the present study. For obtaining axenic 
culture a sterilized coverslip was put in the centre of 
a petridish containing yeast-peptone-potato-dextrose- 
agar medium (YPPDA yeast 100 mg; peptone 
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Table I 

Dry weight, colony character and sclerotial formation of U. viiens an different nuii'cnt media 

(after 45 days of incubation at 23° C) 


Medium 

Dry weight 
(mg) 

Colony color 

Sclerotial 
formation 
wi^h Conidia 

Potato-dextiose broth 

450 

White later greenish 

Moderate 

PD broth -h yeast + peptone 

1810 

White later brownish 

Excellent 

Rice meal-dextrose 

830 

White la^ei yellowish 

Poor 

Oat meal-dextrose 

130 

Greenish white 


Corn meal-dextrose 

46-0 

White later dark green 

Moderate 

Richards’ medium 

290 

Greenish-brown 


Czapek’s medium 

230 

Gelatinous 


Brown’s medium 

Traces 

Gelatinous 


Asthana and Hawker’s medium 

100 

Gelatinous 


Sartoris medium 

360 

Yellowish-green 

Poor 

Yeast extract-dextrose medium 

140 

Gelatinous 




Fig. 2. Growth and conidial (sclerotial) forma¬ 
tion on YPPDA medium. 


100 mg ; potato 200 g ; dextrose 20 g ; agar 20 g and 
distilled water 1000 ml). The conidia collected from 
fresh sclerotial balls were dusted over it. A drop 
of sterilized distilled water was placed at the border 
of the coverslip at two places and then incubated at 
23® C spores germinated within 24 hrs and catches 
the medium. Clusters of ‘sporidia’ or secondary 
conidia were formed at the hyphal tip. Sometimes 
the growth of hyphae was slow for that 4-5 ovaries 
of susceptible variety of paddy flowers removed 
aseptically, placed over the coverslip and crushed in 
distilled water. This accelerates that growth of germ- 
tube of the germinating spore. When considerable 
development of the hyphae from the germinating 
spores occurs, it is removed aseptically and placed 
in the petridish containing YPPDA medium. A 
dense white aerial mycelium was formed, which 
produced large, round masses (sclerotia) in about 
a month (Fig. 2). These were first white, compact 
and almost round; later on they became orange- 
yellow and finally olive-green and powdery. Spores 
are produced in abundance from sclerotia, usually 
round to elliptical, smooth, paler, 3-5 to 5-5 g, in 
diam. 

Cultures were made by taking 50 ml of th© 
different media in 250 ml Erlenmeyer flasks 
and sterilizing in an autoclave at 151b (121° C) 
for 15 minutes. The flasks were then inoculated 
with equal amounts of inoculum and incubated at 
23° C for 45 days. At the end of incubation period. 
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v.c'^his of nr^cei:;'! mats and sponilation 
v.:in corJdia t were recorded, 
a. > .dear :roni Tuble 1 ihat C. virens gives best 
^r; waiehi on poiaio-dextro.se >east-peptone medium 
r; rice meal, corn meal potato-dextrose, 
S.;::or>. R'cnard^■ and Czapeks medium. Growth 
-can:} on A^ihana and Hawker’s and Browns 
:n»d;i:n:. Ii seems that yeast and peptone in the 
nmarai meJiimi PD broth) exerts a dominating 
■'r.d.i.e.nce on the im>cel'.al growth of the fungiis. 

Scieroi'ial formation was excellent on potato-dex- 
!:v.>'e-yeasi-pepione medium. These were at first 
v.h'te and compact and almost round ; later they' 
became orange-} eiiow and finally olive-green and 
powder} due to abundant conidiai production as 
o?>er\ed by Seth- and Su- on Quaker oat medium. 
I: was moderate on potato-dextrose broth and corn 
meal and poor on rice meal medium. In the present 
;.n\esl:gation poiato-dextrose-yeast-pepione was found 
10 DC the bast nutrient medium for the growth and 
conidiai production of L'. virens. 

Department of Plant Pathology, N. D. Sharma. 
J.Nd .^griculiurai University, L. K. JosHi. 

jabalpar-4 iM.P. ?, India, 

Ociober 21, 1974, 


1. Cooke, M. C.. Grevillea, 1878. 7, 13. 

2. Seth. L. N., J. a^ric. Sc., 1945, 15, 53, 

3. Sii, M. T., Report of the Mycologist. Btirmaj 

for the Year Ended 31st March, 1933. 
Rangoon, Supdt. Govt. Printing and 
Stationery. 


SUPPRESSION OF VERTICILLIUM WILT BY 
RHIZOCTOSIA ROOT ROT OF COTTON 

The wilt il 'enicHiiiim dahliae Kleb.) and the root 
rot I Rhizocionia solani Kiihn) of cotton were not 
observed to occur together in the same patch of the 
field, and in the earlier observed ‘wilt sick’ patches 
where root rot had newly appeared, a decline in 
the incidence of wilt was noticed. Isolates of 
R, solani obtained from cotton roots were found 
to vary in virulence, some attacking the main roots 
and rapidly bringing about death of the plants 
ivirulentl, while others brought about partial destruc¬ 
tion of rootlets and stunting of inoculated plants, 
blit not their death «moderately virulent). In order 
to examine the possibility of an antagonistic rela¬ 
tionship between the wilt and root rot pathogens, 
soil-oai cultures of the two pathogens were incorpo¬ 
rated in soil held in pots at the rate of ley by weight 
of unsterilized garden soil and the susceptible cotton 
variety MCU-5 iGossypiuni hirsutum) was raised 
thereon. One of the virulent isolates of V. dahliae 
and two isolates of R. solani differing in virulence 
were used. The results are given in Table 1. 


Table I 

incidence of wilt and root rot in the ptesence 
of the two pathogens 

No. of plants 
affected 

Inoculum out of 20 

Wilt Root rot 


y. dahliae 
R. solani (virulent) 

R. solani (moderately virulent) .. 
l\ dahliae — R. solani (\) 
y. dahliae — R. solani (mv) 


* Plants killed; Plants no^ killed, but stunted. 

While the presence of R. solani^ either of the 
virulent or of the moderately virulent type, inhibited 
the incidence of wilt, the presence of V. dahliae did 
not appear to influence the incidence of root rot. 
Isolations made from roots and stems failed to 
yield cultures of U. dahliae indicating that invasion 
of the vascular system by the wilt pathogen had 
been prevented in the presence of R. solani. Similar 
results were obtained when “wilt sick” soil was 
infested with Rhizoctonia inoculum and also when 
inocula were applied to the roots by the Toot dip' 
technique using suspensions of conidia and mycelia 
respectively of the w'ilt and root rot pathogens. 

The chemical PCNB w'hich is specific for the con¬ 
trol of Rhizoctonia was applied to patches of fields 
where stray incidence of w'ilt was noticed but root 
rot occurred on a large scale. It was applied as 
‘brassicoF at the rate of 10 kg per acre and well 
mi.xed with the top 9 inches of soil. The incidence 
of root rot decreased from 80 to 85% in the 
untreated spots, to 10 to 15% in treated spots, 
while the incidence of w'ilt increased from 3% to 
33 to 45%. 

In culture, R. solani grew much faster than 
dahliae but no evidence of mycehal invasion of 
Verticilliiim or of the elaboration of an antibiotic 
substance w'as obtained. In vivo also R. sokmi 
rapidly mvaded cotton roots bringing about destruc¬ 
tion of root tips and maceration of cortical tissue 
within 24 hours of inoculation. On the other hand, 
according to Garber and Houston^, V. dahliae takes 
at least 3 days for effecting entry into the cortical 
tissue of the root and reaching the vascular system. 
Thus it appears that R. solani achieves a pre-emp¬ 
tive seizure and destruction of the portals of entry 
and blocks infection by V. dahliae. 


20 

19* 

16t 

1 17* 

3 15-r 
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The use of PCNB for controlling root rot has. 
to be viewed with caution and should be precluded 
from ai'eas with a hazard of VenicUUiim wilt. 
lARI Regional Station, K. V. Srinivasan. 

Coimbatore-641 003, A. Kannan. 

October 10, 1974. 

1. Garber, R. H. and Houston, B. R., Phytopatho¬ 
logy, 1966, 56, 1121. 

EFFECT OF DOWPON ON THE CONTENT OF 

PROTEIN AND PROTEOLYTIC ACTIVITY IN 
CYNODON DACTYLON PERS, 

Dowpon (2,2-dichlor.opropionic acid) being a 
propionic acid compound, its mode of action differs 
from that of 2,4-D and other triazine compounds 
in several respects. Redemann and Hamaker^, and 
Choudhri- reported that dalapon is an efficient 
protein precipitant. Foy-, has shown that dalapon 
is a fairly strong acid and a protein precipitant 
Four concentrations of dowpon were used and the 
protein content and proteolytic activityin the 
foliage were estimated at four intervals after appli¬ 
cation (Table I). The results show that the medium 


the enzyme complex generally. The proteolytic 
activity of the enzyme is phenomenally increased 
by the herbicide at the concentration employed 
resulting in the precipitation of protein. The mode 
of action is primarily on immobilisation of protein 
an index of toxicity of the herbicide. 

The senior author is thankful to the Indian 
Council of Agricultural Research for awarding the 
Junior Fellowship during the tenure of M.Sc.(Ag.) 
Course. 

Dept, of Agril. Botany, P. S. Srinivasan. 

Tamil Nadu Agril. University, J. Sakharam Rao. 
Coimbatore 641003, 

October 12, 1974. 

1. Redemann, C. T. and Hamaker, J.. Weeds, 

1954, 3, 387. 

2. Foy, C. L., PI Physiol., 1961, 32, 698. 

3. ChOLidhri, R., Weed Control by Herbicides, 

Address of the retiring President, Annual 
Meeting of the Society held on 3rd January 
at Chandigarh, 1966. 

4. Lee, Y. P. and Takahashi, T., Analyatical Bio- 

cliem., 1966, p. 71. 


Table I 


The effect of dowpon on protein content and proteolytic activity of the foliage of Cynodon dactylon 


Treatment 

Dowpon 

4 

8 

12 

16 

Interval 

kg/ha 





(days) 

No. 


(Percentage of the protein in foliage) 


Control 

10 (0-20) 

11 (0-20) 

7 (0-22j 

10 (0-20) 


5 

10 (0-20) 

9 (0-21) 

6 (0-23) 

8 (0-20) 


10 

12 (0-21) 

9 (0-24) 

11 (0-27) 

12 (0-21) 


15 

5 (0-27) 

9 (0-25) 

5 (0-34) 

5 (0-21) 


20 

2 (0-24) 

4 (0-26) 

5 (0*39) 

2 (0-23) 


The values 

in parenthesis 

are the activities 

in micrograms/g. 




concentration (10 kg/ha) increased the protein 5. Freiberg, S. R. and Clark, H. E., PI. Physiol, 
content slightly at the end of 4 days ; but 8 days 1955, 30, 39. 

after the spray all the concentrations reduced the Leisure, J. K., Down to Earth., 1963, 19, 10. 

protein content throughout. _ 


In general, the proteolytic activity increases 
with an increase in the concentration of the 
herbicide for a given interval of time. Similarly 
the activity of a given concentration increases with 
the period upto 12 days and then there is a fall. 

The proteolytic enzyme generally hydrolyses the 
protein molecule into other fractions of nitrogen. 
Higher activity of this enzyme results in greater 
hydrolysis of protein. Freiberg and Clark^ recorded 
a similar observation in stem and shoots of soyabean 
using 2, 4-D. Leisure^ stated that the effect of 
dalapon as a protein precipitant would inactivate 


AN UNREPORTED LINKAGE GROUP IN RICE 
iORYZA SATIVA L.) 

Inheritance of purple pigment in coleoptile, 
auricle and glume was studied in a rice cross 
between T-141, a variety developed by the Orissa 
State Department of Agriculture and K-44-1 an 
improved scented Variety of the Karnataka State. 
Fj showed the presence of purple pigment in these 
parts and F^ population consisting of 2,624 indivi¬ 
duals was studied (Table I). F 3 behaviour 
confirmed the Fo ratios. Joint segregation of these 
characters is presented in Table II. 
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Table I 

Character expression of parents, F-^ and F.j segregation in T-I41 and K-44-1 





F. 

segregation 


Pigment in: T-141 

K-44-1 - 





X2 



Ratio 






— 


- Purple 

White 



Purple: White 




Coleoptile .. White 

White Purple 

39:25 

Obs. 

1585 

1039 

0-3137 




Exp. 

1599-00 

1025-00 


Auricle .. White 

White Purple 

387:637 

Obs. 

1010 

1614 





Exp. 

991-68 

1632-32 

0-5440 

Glume .. Ripening 

Ripening Ripening 

117:139 

Obs. 

1230 

1394 


Gold 

Purple Purple 


Exp. 

1199-25 

1424-75 

1-4520 


Table II 





Joint 

segregation of the characters in F.-, 

in T-141 X K-44-1 






Observed segregation 



Characters 

- 





X2 



PP 

PW 

WP 

WW 


Coleoptile (39: 25) with: 







(i) Auricle (387: 637) 

Observed 

911 

674 

799 

940 


(one gene common) 








Expected on independent 







basis 

805-75 

780-28 

108-94 

852-03 

77-9573 


Expected on linkage 







basis—C.O. 29-90% 

886-11 

712-89 

105-58 

919-42 

3-6912 

(ii) Glume (117: 139) 

Observed 

940 

645 

290 

749 


(one gene common) 








Expected on independent 







basis 

974-40 

624-60 

224-86 

800-14 

24-0195 


Expected on linkage 







basis—C.O. 11-48% 

925-24 

673-77 

274-01 

750-98 

2-4021 

Auricle (387: 637) with: 







Glume (117:139) 

Observed 

637 

373 

593 

1021 


(one gene common) 








Expected on independent 







basis 

594-58 

397-11 

594-94 

1037-37 

4-7548 


Expected on linkage 







basis—C.O. 41 J 

615-57 

376-11 

583-68 

1048-64 

1-6491 


PP == Borh purple; PW and WP = Recombinant classes; WW = Both white. 


Coleoptile segregated in the ratio of 39 purple : 
25 w^hite indicating the interaction of three genes— 
a basic gene (A )^ an inhibitory gene {l-Pc) and 
an anti-inhibitory gene (Ai-Pc). Auricle is 
governed by five pairs of factors—two comple¬ 
mentary (A and Pau^), one inhibitory il-Pau) md 
two anti-inhibitory-compiementary {AhPau , Ai- 
Pau giving a ratio of 387 : 637. Glume is condi¬ 
tioned by four genes—one basic {A), one comple¬ 
mentary {PgJ, one inhibitory {l-Pg) and one anti- 


inhibitory {Ai~Pg) suggested by the ratio of 117: 
139. 

The ratios of 39 : 25 for coleoptile colour, and 
387 : 637 for pigment in auricle are reported for the 
first Lme and the ratio of 117 : 139 realised in the 
case of glume colour is in confirmation with that 
reported by Ghose et alA. 

The combined segregation presented in Table II has 
revealed interesting results. These three characters 
showed the presence of one pleiotropic gene common 
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to all of them which may be one of the basic-com- 
piementary genes designated as A. Further analysis 
indicated the association of these characters. Linkage 
was detected between the anti-inhibitory genes con¬ 
cerned with them and the cross-over values suggested 
the sequence of the genes as Ai-Pg, Ai-Pc and Al-Paii 
(Fig. 1). Map distances were revised as per the 
Kosambi formula (Kosambi’O and the corrected 
cross-over value is shown in the parenthesis. 

Ai-Pg Al-Pc Ai-Pau 

\ ..—- I Iii.f 


( .—.— -- - — -- ^ 

29.90 11.4S 

^ 

41.14 ( 36 . 38 ) 

Fig. 1. Linkage map showing relative positions 
of Ai~Pg, Ai-Pc^ Ai-Paii genes. Cross-over values 
are given in percentages. 

Linkage groups in rice have been tentatively con¬ 
structed by Jodon-, Raniiah^, Misro et alA, and 
Nagao and Takahashi^^'^ and the linkage group identi¬ 
fied and reported for the first time in this paper 
has not been referred to by them. 

The authors are grateful to the United States 
Department of Agriculture for having financed this 
research by a grant made under PL. 480. 

PL 480 Project on C. V. Dhulappanavar. 

Linkage Maps in Rice, Shanta R. Hire math. 
Regional Research Station, G. P. Satyavathi. 
College of Agriculture, Dharwar 580005, 

Karnataka, India, October 28, 1974. 
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NEPHOTETTIX VIRESCENS (DISTANT) NYMPHS 
AND THEIR ROLE IN THE SPREAD OF 
RICE TUNGRO VIRUS 

Rice tungro virus (RTV) is transmitted by both 
adults and nymphs of Nephotettix vlrescens'^. 
While adults have good mobility, the movement of 
the nymphs is restricted. Their role in disease 


'Sbv 

spread is not clearly understood. A replicated 
e.xperi merit was, therefore, set up under fie id condi¬ 
tions during Rabi 1974, using field cages to study 
the role of nymphs in spread of RTV. 

S’Xty-threc rice plants [Taichung (Native)with 
a spacing of 15 x20 cm were covered by a field 
cage measuring M x M X 1 meter immediately 
after transplantation. Twelve such cages were set 
up. Ten days after transplantation, the middle 
plant in each cage was replaced by a diseased plant 
(same cultivar) and caged by cellulose butyrate 
tubes of 2" diameter. Sixty individuals of each, of 
five insiars and adult stages were introduced into- 
each tube separately in a field cage. Leaf hoppers 
at different stages of development were allowed to 
feed on the diseased plant for 24 hours to acquire 
the virus. After acquisition feeding period the 
cellulose butyrate tubes were lifted and the vimli- 
ferous leaf hoppers allowed to migrate on to the 
healthy plants within the field cage for 24 hours. 
At the end of this period, the insecticide Carbofiiran 
was used to kill the leaf hoppers. The amount 
anti pattern of infection was recorded 20 days after 
Carbofuran treatment. 

The average percentage of transmission and 
distance travelled (as indexed', by viiais infection) 
by each iiistar nymph and adult are given in Table 1. 

Table I 

The role of nymphs of Nephotettix virescens in 
spread of rice tungro virus 


Stage of the 
vector 

Average % 
infection 

Maximum distance 
travelled in a 

85 cm radius 
within the cage 

First instar nymphs 

1-6 

20 

Second instar nymphs 

4-2 

35 

Third instar nymphs 

101 

60 ' 

Fourth instar nymphs 

18-5 

75 

Fifth instar nymphs 

20*0 

75 

Adults 

19-5 

85 


The average percentage transmission by first to 
fifth instar nymphs and adults was 1-6, 4-2, 10*1, 
18'3, 20-0 and 19-5, respectively. The later three 
stages of the leaf hopper could travel for longer 
distance than the earlier three stages. The third, 
fourth and fifth instar nymphs and adults were 
capable of spreading the disease more efficiently 
than the first and second instar nymphs. The 
infected plants were located near the inoculumi 
source in the case of the first, second and third 
instar nymphs, whereas the fourth and fifth instar 
nymphs and adults caused infection throughout the 
field cage though more infected plants were in th^ 
vicinity of the inoculum source, 
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be n:ore in nomber than the adoit, especially 
:h- aciive tillering stage of the crop in the 
ra-iJ. I: appears, therefore, that nymphs, in all 
probability, are playing a greater role in disease 
spread within a field. Presumably, while the adults 
can bring the primary inoculum to the field, 
nymphs may aid in secondary^ spread of the virus. 
This mechanism may explain the occurrence of the 
disease in patches < mostly circular) in the initial 
stages of infection under natural conditions. 

The author is grateful to Dr. S. Y. Padmanabhan, 
Director, for his interest and encouragement and 
thankful to Dr. N. K. Chakrabarti, Head of Plant 
Pathology, for providing facilities. 

Division of Plant Pathologyy A. Anj.xneyulu. 
Central Rice Research Institute, 

Cuttack 753006, India, October 12, 1974. 

I. Ling, K. C., Phytopathology, 1966, 56, 1252. 

SHEATH BLIGHT AND WTLT OF RAGI 
(ELEUSINE CORACANA G.\ERTN.) CAUSED BY 
MARASMIUS CANDID US BOLT. 

Wilt, disease of ragi (Eleusine coracana Gaertn.), 
a cultivated millet, caused by Sclerotium rolfsii 
Sacc. (Curzi) has been reported to be important 
in Tamil Nadu and other regions^. During the 
months of June-July 1974, Co. 10, a popular 
variety of ragi, was found affected to a very 
serious e.xtent by a sheath blight and wilt in the 
campus of the Tamil Nadu Agricultural University, 
Coimbatore. On the sheaths of the affected 
plants, to a distance of about 5-15 cm from the 
ground level, characteristic circular to elliptic, 
necrotic blotches were observ'ed as early symptoms 
of the disease. As the disease advanced, the sheaths 
got stuck or bound together, with the mycelium 
of the fungus, to the stem, eventually leading to 
wilting and the death of the plants. The diseased 
plants in a field could be easily distinguished by the 
discoloured or dried up outer leaves. On lower 
sheaths of the dead plants small sporophores of a 
mushroom were noticed. Isolations from the 
sheaths of the diseased plants yielded a fungus with 
milky white mycelium. As no sponilation could 
be obtained, inoculations w^ere made on healthy 
Co. 10 ragi plants, raised in pots for the purpose, 
by placing mycelial bits on the sheaths, wrapping 
them with moist cotton and covering the cotton 
with a polythene strip to maintain the humidity. 
Characteristic blight type lesions developed on the 
inoculated sheaths within a week. Soon the outer 
leaves turned yellow and dried and the plants 
eventually succumbed a month after moculation. 


Sporophores of the mushroom developed in 45 to 
50 days after inoculation, on the lower ends of 
the stems thereby proving its pathogenicity. 

The fungus is identified as Marasmius candidm 
Bolt. The mushroom is white, delicate, leathery 
and dry; does not easily decay, but shrivels up in 
weather, and revives in wet weather or when 
placed in water; pileus membranous, semi-spherical, 
pellucid, wrinkled; stipe thinspores hyaline^ 
elliptical to ovate, smooth and measure 4 x 2 
Basidia four-spored, hyaline; systidia sub-cylindric 
to ventricose at the basal portion, hyaline and 
thin; gill trama of loosely interwoven hyphae. 
These characters agree with other descriptions of 
M. candidus (Bolt)2-3. 

Quite a few species of Marasmius have been 
known to be pathogenic on cultivated crop plants. 
Marasmius sacchari Wakker, associated with a root 
necrosis of sugarcane; M. semiustus B. et C. 
(M. stenopliyllus Mont.) causing death of dry¬ 
land rice in Malaya‘S, M. tritici Yg. on green plants 
of wheat, rye, barley and quackgrass are a few 
examples. With the exception of PelUcularia 
(Sclerotium) rolfsii no other organism has been 
known to cause wilt of ragi, and this is the first 
record of sheath blight and wilt caused by Marasmius 
candidus Bolt. 

Dept, of Plant Pathology, C. Parambaramani. 

Tamil Nadu Agril. Univ., C. L. Subramanian. 
Coimbatore 641003, T. K. Kandaswamy. 

September 13, 1974. 
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GROWTH INHIBITORS FROM 
PARTHENIUM HYSTEROPHORUS LINN. 

Presence of water soluble inhibitor(s) in the fruits 
and receptacles 6f Parthenium hysterophorus Linn, 
has been reported earlier from our laboratory!. 
Further experiments were carried out to test if 
other parts of the weed also contained the inhibitor(s) 
and to determine the relative concentration in dif¬ 
ferent parts. 

The air dried root, stem, leaves, inflorescence 
and fruits of mature plant of Parthenium hystero¬ 
phorus (0*5g each) was fragmented and after sur¬ 
face sterilising with 0*1% mercuric chloride and 
subsequent thorough washing was spread with wheat 
grains on moist blotters in petridishes at the rate 
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of six grains per dish and the entire set was repli¬ 
cated five times. Germination and growth of 72 hr 
old seedlings of wheat were studied. Figure 1 
shows that mhibtor(s) is present in all parts of 
the weed. The concentration of the inhibitor is 
highest in leaves followed by inflorescence, fruits, 
roots and stem. 



1 Z 3 A 5 


Fig. 1. Parts of the weed tested. L Leaves, 
2. Inflorescence, 3. Fruits, 4. Roots, 5. Stem. 

Further, to analyse the inhibitor complex, to* 
identify the prominent components and to test them 
for their inhibitory activity, 250 g of air dried stemi 
were cut into small pieces and kept soaked in 
distilled water for 48 hrs, for the complete leach¬ 
ing out of the inhibitor. Three litres of the brown 
ditfusate were filtered and concentrated to 200 ml. 
From this the inhibitor (s) was extracted with 
successive addition of ethyl acetate upto a final 
volume of 500 ml. The ethyl acetate extract was 
distilled under reduced pressure at 50-60° C. The 
thick brownish residue was divided into acidic and 
non-acidic fractions by extracting the former with 
0 T N sodium bicarbonate. This fraction was 
acidified to pH 2-5 with concentrated HCl and 
then, the inhibitor was extracted with ethyl acetate 
(50 ml). This fraction was washed thoroughly with 
water and concentrated as was also the non-acidic 
fraction. 

The two fractions were run on TLC plates using 
silica gel and benzene-ethyl acetate 70: 30. The 
spots were developed in an iodine chamber and 
their values were calculated. The non-acidic 
fraction showed 6 spots (R^ 0*88, 0-61, 0*45, 
0-28, 0*09). One with the R^ 0*28 was prominent 
and intense brown. The non-acidic fraction was 
also chromatographed over acidic alumina column 
packed with petroleum ether. Petroleum ether 


followed by petroleum ether-ethyl acetate 70:30 
was run through. The first fraction that was 
collected crystallised instantaneously and the total 
yield was 560 mg. The melting point of these> 
ciystals was determined and it agreed with that of 
parthenin (163-166°) 2. This was further confirmed 
by chromatographic comparison with an authentic 
sample of parthenin. This cr>'stalline compound when 
cochromatographed corresponded to the intense 
brown spot on the TLC plate referred to earlier. 
It is interesting to note the presence of parthenin 
in the aqueous diffusate; it was earlier isolated^ 
from petroleum ether and chloroform extracts of 
the whole plant. 

The acidic fraction gave five spots on TLC plate 
(R^ 0*44, 0-32, 0*20, OTO, 0*04). The prominent 
spot with R^ 0-20 was eluted with methanol. Its 
bright fluorescence under UV light and colour 
reactions (alcoholic FeClg-green, bromine water- 
decolouration, AgNOg-reduction, Gibb’s reagent- 
pink colour) indicated that the compound was a 
phenolic catechol type, unsaturated acid. Cochro¬ 
matography with an authentic sample revealed this 
to be caffeic acid. Using ragi coleoptile bioassay 
method, the total yield of caffeic acid in the sample 
was 78 mg. 

The spot (R^ 0-32) showing weak flourescence 
under UV light, becoming intense on exposure to* 
ammonia and decolourising bromine water, indi¬ 
cated the presence of p-coumaric acid. Cochromato¬ 
graphy with a pure sample confirmed this. 

All the spots in both the acidic and non-acidic 
fractions were tested for inhibition of growth in the 
seedlings of ragi {Eleusim coracana variety 
‘Poorna’). All of them except the one with 
0-12 in the acidic and R^ 0-46 in the non- 
acidic fraction answered the test positively. 

Thus it may be concluded that all parts of the 
weed Parthenium hysterophonis contain inhibitor(s), 
its concentration being greatest in the leaves followed 
by inflorescence, fruits, root and stem. The inhibitor 
is a complex. Parthenin, caJffeic acid and p-coumaric 
acid are the prominent constituents of the inhibitors 
from the stem. 

Author thankfully acknowledges Dr. Jayachandra 
for guidance, Dr. N. R. Krishnaswamy, Department 
of Chemistry, for his useful suggestions and help 
in carrying out the analysis and encouragement and 
facilities provided by Prof. M. Nagaraj. 

Department of Botany, Sukhada D. Kanchan. 
Bangalore University, 

Bangalore 560001, June 17, 1974. 


1. Lakshmi Rajan, Curr, Scl, 1973, 42 (20), 729. 

2. Werner, Hiroshi, W., Makoto, M. and 

Yuckichi, K., Jour, Amer. Chem, Soc., 
1962, 84, 260L 
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PREVALENCE OF A MOSAIC DISEASE ON 
FRENCH BEAN IN KUMAON 
During a survey for virus diseases of cultivated 
plants in the hilly tracts of Kumaon, Uttar Pradesh, 
the authors observed French bean (PItaseolus 
vulgaris L.) affected by a mosaic disease in almost 
all the plots surveyed. The disease incidence 
varied from 5 to 609^. This caused concern to 
the growers because French bean is an important 
•vegetable and pulse crop in that area. The diseased 
plants show varying degree of mottling or chlorosis 
(Fig. 1), blistering, downward cupping of the 
lamina. They are rarely killed by the disease but 
become stunted, dwarfed and bushy depending upon 
the variety, time of infection and different virus 
isolates involved. They shed their flowers more 
freely than the healthy plants and the setting of 
the pods is adversely affected. This results in loss 
of yield, in some cases up to 100%. 



Fig. 1. Infected leaf of French bean. 


The disease was mechanically transmitted to a 
number of bean varieties which include Bountiful, 
Canadian Wonder, English tender pod. Giant stringless 
green pod. Masterpiece, Premiar, Prince, Stringless 
black valantine. Superlative and a few unidentified 
popular local varieties. All attempts to transmit 
the disease to the following plants were unsuccessful: 

Brassica oleracea L., Capsicum annuiim L., 
Cuciirbita pepo L., Cucumis satlvus L., Datura 
metal L., D. stramonium L., Dolichos lablab L., 
Lycopersicum esciilentum Mill., Nicotiana debneyi 
L., N. glauca L., N. tahacum L. var. Harrisan 
special, N. riistlca L., Plsiim sativum L., Vicla faba 
L., Vigna sinensis (L.) Endl., and Zinnia elegans 
Jacq. 
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Aphis gossypii Glov, and Myzus persicae Sulz. 
proved to be the most efficient vectors of the virus 
and transmitted it in a non-persistent manner. 

The virus was inactivated at a dilution of 1 : 1000 
at temperatures between 55-60° C. Its longevity 
■ in vitro was 24-32 hours at room temperature 
(20-22° Cj. The disease was also transmitted 
through seed. 

Iwanowski^ was the first to record a mosaic disease 
of bean from Russia. This was followed by reports 
of the disease in North America, Australia, South 
Africa, New Zealand, China, France and Iran. 
The present study indicates that the virus, respon¬ 
sible for the disease, is a strain of Phaseolus virus I 
similar to that reported by Smith-. As regards 
control, the only method that could be suggested 
to the farmers is the use of seeds from healthy 
plants followed by rouging of infected plants. But 
use of resistant bean varieties would be the best 
method to get rid of the disease. At present we 
GO not have any resistant variety which could be 
recommended. 

Our sincere thanks are due to Prof. K. S. 
Bhargava for encouragement and providing the 
necessary facilities. 

Department of Botany, R. D. JosHi. 

University of Gorakhpur, L. N. Dubey, 

Gorakhpur, October 12, 1974. A. K. GuPT/i. 

1. Iwanowski, D., Centralblatt for Bookteriologie, 

1899, 5, 250. 

2. Smith, K. M., A Text Book of Plant Virus 

Diseases, J. and Churchill, London, 1937, 
p. 615. 


OCCURRENCE OF RHIZOSOLENIA COCHLEA 
BRUN (BACILLARIOPHYCEAE) IN 
PORTO NOVO waters 

TiHE present communication deals with the occur¬ 
rence of Rhizosolenia cochlea (Figs. 1, 2) in the 
neritic waters (Bay of Bengal) of Porto Novo. 
The species is usually rare in occurrence in coastal 
areas, although it was reported from Nancowry 
(Nicobar), (Desikachary—personal communication). 
The distribution of this species has been discussed 
recently by Sournia^ where he mentions about the 
rarity of this species in the Indian Ocean, reporting 
Its occurrence from restricted regions elsewhere 
(Siam, Hong-Kong and Japan). 

Specimens were isolated from phytoplankton 
samples collected at the ten fathom lime using a 
No. 25 bolting silk net on 14th June, 1974. The 
salinity of the surface water was 35-4%^ and the 
surface temperature 27*5° C. The technique of 
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preparing frustules for examination was that given 
by Hendey^. 
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Figs. 1-2. Fig. 1. Recently divided cells. Fig. 2. 
Part of a cell enlarged to show intercalary bands. 

There was agreement with the description given 
by Sournia^ except in size : the present material 
measured 58 to 63 in diameter (and a range of 
50 to 75/im is also known—Desikachary—^personal 
communication), whereas the range reported by 
Sournia was 80-130 jum. 

The populations of diatoms counted by using the 
sedimentation technique and an Utermohl inverted 
microscope were 7-4 x 10'"^ cells/1, of which the 
population of R. cochlea alone was 4-8 x 10- 
cells/1. The associated dominant species were 
R. imbricata Brightwell, R. calcaravis Schultze, 
Gulnardia flaccida (Castracane) Peragallo, Bacteri- 
astnim hyaliniim Lander and B. delicatuhim Cleve. 

Twelve species of Rhizosolenia have so far been 
collected from Porto Novo waters. 

The other interesting and rare phytoplankton 
species observed in these waters were Chaetoceros 
glandazii Mangin (= C. rostratum), C. subtile 
Cleve, Synedra crystallina (Agardh) Kuetzing and 
Campylodiscus echeneis Ehrenberg among diatoms 
and Amphisolenia schroederi Kofoid and Oxytoxum 
^Jongatum Wood among dinoflagellates. 


The salinity recorded in the present instance 
(35*4%^) was rather high for Bay of Bengal waters, 
about the same as the salinity of the Indian Ocean 
waters. It is known that the South West Monsoon 
drift (surface current) from April to October flows 
eastward south of India, with its branches flowing 
clockwise, following the coastline in the Arabian 
Sea and the Bay of Bengal-k It is possible that 
R. cochlea and some other species could have 
travelled from the West Indian Ocean (off 
Madagascar and Africa). 

Our grateful thanks are due to Prof. R. Natarajan, 
Director, for the facilities provided and for constant 
encouragement. Our profound thanks are also due 
to Prof. T. V. Desikachary, Centre of Advanced 
Study in Botany, The University of Madras, and 
to Dr. A. Sournia of Museum National D’ Histoire 
Naturelle, Paris, for a critical reading of the 
manuscript and for very helpful comments. One 
of us (R. S.) is grateful to the University Grants 
Commission, New Delhi, for the award of a Junior 
Research Fellowship. 

Centre of Advanced Study R. Santhanam. 

in Marine Biology, K. Krishnamurthy. 

Marine Biological Station 
(Annamalai University), 

Porto Novo 608 502, 

Tamil Nadu, India, October 11, 1974. 

1. Sournia, A., Memoire O.R.S.T.0.M. (Paris), 

1968, 31, 1. 

2. Hendey, N. I., Fishery Investigations Series 4, 

H.M. Stationery Office, London, 1964, 
p. 317. 

3. Fairbridge, R. W., Heezen, B. C., Ichiye, T. 

and Tharp, M., In : Encyclopaedia of 
Oceanography, Ed. by R. W. Fairbridge, 
Reinhold Publ. Corp., New York, 1966. 
p. 370. 


RATIO OF RAY AND FUSIFORM INITIALS IN 
THE VASCULAR CAMBIUM OF SOME 
ARID-ZONE PLANTS 

As far back as 1923, Bailey^ had noted that the 
fusiform cells occupy approximately seven-eighth 
•of the total circumference of the cambial zone in 
Pinus. a much lesser proportion in many dicotyledons 
and a little less than one half in certain extreme 
cases. But recently Wilson*' calculated the surface 
area of the different cambial initials in Abies 
concolor and found that the fusiform cells form 
more than 909^. by volume of the cambium and its 
derivatives. Based on the above, Wilson't, in the 
year 1964, proposed a model for the cambium 
of conifers. Following this, Kozlowski'"^ (p. 7) also 
noted a similar composition for the cambium in 
general in his book on “Growth and development 
of tr^s”. Butterfieldrecent observations on 
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Aeschynomejie hispida also made it clear that the 
fusiform cells may form more than 95% of the 
cambial poipiilation in. certain cases. 


90% Or niOrej as it Was reported by some earlier 
workers^'?*''?. 


Contrary to the above, G house and Yimus-* 
observed that the fusiform cells do not constitute 
more than 60% of the cambium in the fully grown 
trees of Dalbergia, although their magnitude may 
go up to 80% in the young trees. Again these 
authors found the fusiform cells forming only 
25 % of the cambial population in one of the tropi¬ 
cal trees, viz., DiUenia incVica (in Press). 

Keeping in view the above developments, the 
present work was undertaken with an aim to find 
out in what proportion the fusiform and ray 
initials occur in the cambial zone of certain arid- 
zone plants. 

Cambial samples, along with some conducting 
phloem, and sapwood collected (20 samples per 
species) from the main trunks of Acacia catechu 
Wind., A. faniesiana Willd., A. mekuioxylon R.Br., 
A. nilotica (Linn.) Willd. var. kauria or vedi, 
A. nilotica var. Ratukanta or Ramkati, A. niotica 
var. telia or godi, and Prosopis spicigera Linn., 
fixed in F.A.A., preserved in 70% ethanol were 
sectioned on a sliding microtome in tangential plane 
at a thickness of 10-12 .U, stained with tannic acid- 
ferric chloride*^ mounted in Canada balsom after 
dehydration in ethanol series and studied. Camera 
lucida diagrams were made on tracing paper, out 
of all samples and the portions containing ray 
initials were removed and weighed. The portions 
containing fusiform initials (after removing ray 
initials) were then weighed separately. The weigh¬ 
ing was done on a sensitive chemical balance. The 
proportion of fusiform initials to ray initials per 
unit area was calculated on the basis of the 
weights thus obtained. 

Analysis of the data obtained in the present 
study revealed, that the fusiform cells constitute 
at their maximum about 82% of the total tangential 
area of cambial zone in A. melanoxyJon. This is 
closely followed by A. faniesiana and A. nilotica 
var, Ramkanta, in which the fusiform initials occupy 
78% and 75% of the total tangential area respec¬ 
tively. In A. catechu fusiform cells occupy about 
70% while in the other two varieties of A. nilotica, 
viz., telia and kauria, the fusiform cells form about 
62% and 57% respectively. In case of Prosopis 
the fusiform cells take about 63% of the total 
tangential area, while the remaining 31% of the 
cambial zone is occupied by the ray initials (Fig. 1). 

The results, thus, clearly indicate that in no 
species, investigated the proportion of fusiform cells 
exceeds more than 82% (57-82% in Acacia and 
§3% in Prosopis) f and assume a rrtagnitude of 
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Fig. 1 


The second author (M. Y.) is very thankful 
to the Council of Scientific and Industrial Research, 
New Delhi, for the award of a Senior Fellowship. 
The laboratory facilities provided by Prof. R. Khan, 
are being gratefully acknowledged by all. 

Department of Botany, A. K. M. Chouse. 

Aligarh Muslim Univ., Mono. Yunus. 

Aligarh 202001, Mohd. Iqbal. 

October 15, 1974. 
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A NEW GRASS FROM NEPAL 
BorI has mentioned 18 taxa of genus Eulalia Kiinth 
(Poaceae). One more new taxon has been found 
from Nepal. Th:s new taxon is named and described 
here as Eulalia trispicata (Schult.) Henr. var. 
hookeri P. Sur var. nov. 

Eulalia trispicata (Schult.) Henr, var. hookeri 
P. Sur, var. nov, 
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Differt a varietate typica habitu parbiore, Spiculis 
iangioribus, lemmate superiore bilobo, apicibus 
acuminatis. 

This variety differs from Eulalia trisplcaia 
(Schult) Henr. mainly in its habit, longer spikelets 
and biiobed upper lemma with acuminate tips. 



Culms 25 cm long, slender, branched. Leaves 
3-15 cm long and 1-2 mm broad, narrowly linear, 
glabrous; ligiiles short, membranous, fringed with 
long hairs. Racemes 4-6, narrow, 3-5 cm long, 
compressed ; pedicels of spikelets flattened. Sessile 
spikelets 3-3-5 mm long. Lower glume 3 mm long, 
membranous above with a hyaline tip; margins 
narrowly incurved, villous with long silky hairs. 
Upper glume 3-5 mm long, oblong; margins 
1-nerved incurved. Lower lemma —empty, 3*5 mm 
long, narrowly oblong, hyaline, flat, nerveless. 
Upper lemma 3 mm long, linear-oblong, divided 
into two lobes; lips of lobes acuminate; awns 
slender, 12-13 mm long, palea absent. Anthers — 3, 
3 mm long. Pedicelled spikelets similar to the 
sessile. 

Holotype: Nepal, Kukhure Dol (Phul), Alt. 
7000ft, 5 October 1967, Mrs, Rrodhan 7472 (CAL), 
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Etymology : The grass is being named in iionoor 
of the well-known botanist Sir J. D. Hooker. 

I am grateful to Deputy Director and Keeper, 
Centra] National Herbarium, Howrah, for their 
encouragement. Dr. R. B. Mazumder, Systematic 
Botanist, for valuable suggestions and Dr. N. C. 
Mazumder, for Latin diagnosis. 

Central National Herbarium, P. R. Sur. 

Botanical Survey of India, 

Botanic Garden, 

Howrah-3, October 14, 1974. 


1. Bor, N. L., The Grasses oj Burma, Ceylon and 
Pakistan, Pergamon Press, London, 1960. 


DEVELOPMENT OF EMBRYO IN STELLARIA 
GLAUCA WITHERING (CARYOPHYLLACEAE) 

The embryology has been a fascinating subject 
to many embryologists. Very few contributions: 
have appeared so far on the development of embryoi 
of the members of Caryophyllaceae familyL 
Recently, Pal and Murty- have described the embryoi 
development in Stellaria aquatica. The present 
note gives some information regarding the deve¬ 
lopment of embryo in S. glaiica. 

The zygote first divides by a transverse division 
forming a terminal cell ca and a basal cell cb 
(Fig. 1). The basal cell ch remains undivided 


Figs. 1-8. Figs. 1-6. Stages in the development 
of embryo. Fig. 7. A globular embryo with a short 
sLispensor and vesicle like basal cell. Fig. §. Mflture 
embryo showing prpcambial strand, 
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CIXMS IN CYPERCS 

In an aiierrc: n.> *ha un.ncr.r- c* C;. re:.:ce.ie. 

O ■ P- f 'i.t ^: :a n: e v. n: rc >e .m ' e' C;~ 

uriicuUinis. D.nvu;-Jo;.vc c\arn-nec Ene 

culm anatom> cr vGn'ch ine consi¬ 
dered Geni'cai v. nh C \ .Anderson 

*1888}, Plowman ■1906i. Bachho'.z '1921;. Gneiss 
: 19571, Moriia 1963«, ShGm 196? n Shall 
,19671, Nfehra and Shanma 'I9"r*' and Fisher 
sl970) have de'^cribed the -rem anatomy of manv 
b,pec:es or C'inr'-.^:, bat C twu'cn::*^ *s ’east 
mentioned. D’A:rn.e'da und R,:maswam:.- 194^'- 
studied The anaromi' of IP Inj:an spec'e< of Cyperus. 


C. - is not worked out. Thus, the 

-•tenature -hows that the details of the culm 
.;n..::onr. o: :.hk species have not received due 
,:'.!cnt'on hv .inaioirv.sts. 

Tr.'j indorc>cence a.xhs or the culm of C. escidemus 
■> ea^ii;. di>r:nguished by its considerable length 
uud triancuiar outline. It is straight and unbranched, 
.^nd ar'-c- 'G:ciy. The maximum length of the 
c.-int recorded in the month of August was I76'cm. 
I nder_rcu;nd par: of the culm is delicate and 
•,,hi:e. whiie the aeriai pan assumes a light green 
eoiuur. 

C;.in: A"-shaped in a cross-section (Fig. 1). 

.\Iun> continuous air canals, separated by thin, 
dei'Cate partition walls of parenchymatous cells 
Fig-. 1 and 2}. are present all along its length. 
Parthior, waiA are only one cell thick (Fig. 3). 

The man\ \ascular bundles lie at intersections 
of the^e pan-ition wails. These air canals are divided 
.nio a number of small companments by horizontal 
pan-tion v^alls forming diaphragms (Fig. 4). Dia¬ 
phragms have also been recently reported in the 

ie.i e> of ihA ^species by Shiam and Sharma (1974). 

The-e dhjphragms are always supported by a cross- 
bundle which connects the two main bundles, 
runn ng longitudinally throughout the body of the 
.ji.'m Figs. 4 and 6). 

The inner borders of these air canals are lined 
purer.ch\ matous cells containing abundant chloro- 
pi.i'i'. Bur in the centre of the compartment, 
:ne''e are man} small intercellular spaces, which 
g--.c the wall-., a beaded appearance in transverse 

-ecTcr • Fig. 3 . Diaphragm cells van* from poly- 
gor.a' to -leliate in shape. These are present in 
gr-C'^ps. and are ver\- long, but narrow', with short 
u^^n^ F'g. 4;. More cytoplasm is present in the 
uGphrugrr. cei'v in comparison to that of the other 
eeii'r F'g. 5u They also contain some starch 

grains, and some of the diaphragm cells are com¬ 
pletely nlled with tannin ^'Fig. 7). The cross- 
b_r.d:es are made up of xylem and phloem, which 
.;re connected with the xylem and phloem of the 
ior.g'itud'inal bundles of the culm (Fig. 4). Some- 
fi.mes. a ^-ingle longitudinal bundle is seen, connected 
vdth the two cross-bundles on either side (Fig. 6). 

The longitudinal bundles of the culm are exclu- 
-•ve:> collar era;, and have fiber cells on their 
outer side. The bundles are arranged in tw'o sets, 
the outer alternating with the large air canals, and 
are arranged alone the entire length of the arm of 
culm in iwo rows, while the inner are irregularly 
scattered in the culm (Fig. 2). 

However, at the three angles of the culm, the 
marg'.ns are extremely pointed (Fig. 2). They are 
inre.mupied by two to three vascular bundles in a 
single row*. The xylem and phloem are completely 
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^ u eoii-iteral %'a^CLi!ar bundle, 

^^nn-n-hidJ ¥:z. '-K f.S. of a \ii>eiLar bundle. 

'AC. wan.b : ..\R, arm of culm : AS. air - 
Ju-.r-nrucm ,;e'l-: tP, ep-cerm:s ; P. parench'. niu : 
cef: SCL. ^Aerencn.mu : SM. stoma: SP. sponcy ; 
yB. sa'Cala; bundle: xylem. i 

xrperu:e.J n :ne muturL 'nandles b> a plate of 
>>elcroi-c :»ue * F’c. vn Xn:oroph\llou> paren- 
:h>nia i^:n:s a eompaei doer underXinc the 


ent'. by-- "F.S. of a portion of clum showing a 
>:de two ero>N-bunales. Fig. 7. T.S. of a 
iiaph-'-^gm. FA. N. T.S. of one of the three angles 
>pong> parenchyma, hspodermal ribs, and a few 

pace: CB. cros-^-ciindle ; CH. chloroplasis ; DC, 
PH. phloem: F\V. panition wall: SC, stellate 
xirench'.ma: ST. starch crain; T. tannin; 
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matous cell.'.. All these structure^ are ^ii.-roiunded 
b\ epidermis, which is covered by a thin cupcular 
layer. The cuticle, though ihdn, con>p*cuou> at 
the extreme edges of the culm Fig. su Over 
the hypodermal ribs, the epidermal celA are small. 
Two o.^ three stomata, which a.^e somevvhat depre^<ed. 
open into the air canals. 
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SHORT SCIENTIFIC NOTES 


A New Leaf Spot Disease of Jpomoea carnea Jacq. 

A leaf spot disease of Ipomoea carnea Jacq, was 
observed during the Slimmer season around 
Madanapa'/.e. The disease is characterised by large 
irregular dark brown necrotic areas, often lightK 
flecked uith dark conidia. In later stages the central 
portions fail off giving a ‘shot-hole'-Iike appearance. 
The fungus was isolated and pathogenicity proved 
by spraying the spore suspension on detached twigs. 
The spores fcon-dia) v\ere pale brown, muriforin, 
obclavaie with long beaks. These conidia with 
cross ii2-7^ longitudinal (1-8) and oblique (1-4) 
septa measure 36 to 75/x (with beak) in length 
and 6 to 12 u in diameter. The length of the beak 
varies from 6 to 45/i. The confirmation of the 
causal organism as Alteniaria tenuissinia (Kunge 
e\ Fers. * Wiltshire by Dr. Ellis of CMI, Ferry 
Lane. Kev>, England (IMl 184577) is gratefully 
acknow'Iedged. 

Department of Botany, M. N. Reddy. 

S.\'. University, 

Tirupalhi 517502. 
and 

A.U.P.G. Centre, A. S, R.\o. 

Guntur-5, 9, 1974. 


Foot Rot of Wheat Caused by Fusarium sraminearum 

Schwabe. 

The nature of foot rot and seedling blight of 
wheat is not fully known in India. Eleven fungi 
have been reported to cause root rot and foot rot^ 
Wheat plants grown at the farm. College of 
Agriculture, Palampur (H.P.), showed necrosis of 
culm at soil level. The culm gets blackened and 
the plants are stunted in growth. Some of the 
plants are broken from that portion and are lodged 
whereas the other (in which blackening is less) 
stand normally. All such plants have smaller ears 
compared to healthy plants. Fusarium gr amine arum 
was isolated from such plants from culm portion. 
The pathogenicity of the fungus w^as proved by 
adding the culture to the soil. The seeds were 
sown afterwards. Only 38seedlings survived and 
produced healthy ears. 20plants died at seedling 
stage and 4271 at maturity time. These plants 
showed typical foot rot symptoms. This study 
revealed that Fusarium graminearum Schwabe 
causes foot rot of wheat. F. garminearum. though 
not reported from India, has been known to be a 


"^erjOus pii it , I nc !Ooi uru cro.vrj ro. 

wheat in other 

The author >. tnan.-tru. to D'.reeior, C.M.f.. ivew, 
Surrey, England, for the -cent'ncaiion of ibe fungus. 

Depa.'-iment of Plant Pathology. \‘. k. Gupta, 
Himachal Pradesh Un*\ers:ty. 

Palampur (H.P. i, \ovember 15, 1974. 


1. Joshi, L. ,\1.. Renf.-o, B. L., Saari. E. E., 

Wilcoxon. R. D. and Raychaudhori, S. P., 
P:. D.s. Repir.. 1970, 54, 594. 

2. Purss, G. S., Aiist. j. Res.. 1969, 20, 257. 

3. Subramanium. C. Carr. Sc:.. 1962, 31, 46. 


Evidence of Polyploidy in Stephensoniella brevipedun- 

culata Kash. 

5. brevipeduncii'Mia has been cyiologically investi¬ 
gated by Mehra'k who has reported eight mitotic 
chromosomes f.’-om gameiophytic tissue. He did 
not come across any meiotic abnormality. The 
present author has also confirmed eight small 
(1 *5^-2 a long! chromosomes in the androgonial 
ceils, but the findings of meiosic configurations 
clearly rule out the possibility of this species from 
Naini Tal to be at the monoploid level. 

The ihalli of 5. brtvipedunciLaia grow luxuriantly 
in different places of Kumaon and the material for 
the present study was collected from Naini Tal. 
Young antheridia and sporogoma were collected 
and fixed in July and August 1973. The method 
adopted for fixing, etc., was as in the previous 
case-. 

On examination of thirty-three dividing S|»re 
mother cells, the following groupings of the sixteen 
chromosomes were observed. 

A. In 25'7 cells, chromosomes were arranged 
in four groups: each one being a tetravalem. 

B. In 60G cells, six groups were observed 
consisting of two tetravalenis and four bivalents. 

C. In 9A cells, eight groups were seen, out of 
which one was tetravalem, five bivalents and two 
univalents. 

D. In cells eight groups of bivalents w'ere 
observed. 

These findings clearly indicate that S. brevb 
pedunculaui from Naini Tal is at the diploid level 
with 2n — ^ and it might have evolved from some 
haploid member of the Hepaticae with n — 4. This 
view' is in concurrence with the opinion of Berrie^ 
and Proskauer-^, according to whom all the ancestors 
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oi Hep.^ifjue had evai\ed from Jukuk i: iii — 4) 
ihrougn doabhng of chromosomes. 

Mehra^ failure lo observe evidence of 
dipioidy in species growing in these areas 
t W. H. and Punjab plains) may have been due 
to iOb''. incomplete chromosomal association at 
pachytene (b""' in present findings). He has how¬ 
ever reported diploid.v in Asterella rct:culata. A. 
blumeana and Aihalmiu piw^uiish. 

I am thankiii; to Dr. Ram Udar for his guidance 
during the preparation of this manuscript. 

Department of Botany, H. S. Iv\nwal. 

Kumaon University, 

Naini Tal, U.P., Xovemher 19. 1974. 
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PoUstes hebraeus (Fabricius) Preying upon Rkipiphoro- 

thrips cruentatus Hood (Thripidae:Th\saiioptera) 

Rhipiphororhrips cnieniatus Hood is a poivphagous 
species and has been reponed to feed upon r.hi.s 
spp., La'^erstroemia indica ; Punica granatum Linn. : 
Syzypiuni janibolana ( Linn, i; Carey a arborea Roxb. : 
Anacardiuiu occidenudc Linn. : Terniinal’a caiappa, 
Mangijera indica and Rosa sp.^'-'. During surv’ey 
on pests of ornamental trees and shrubs at Ludhiana 
in the months of .\ugust-November, 1974, rose 
plants were found to be attracting large number of 
the workers of the yellow wasp, Po'.isies hebraeus 
(FabriciusL Observations were, therefore, made 
on the status of this wasp in the rose ecosystem. 

On close observ^ation. the adult wasps were found 
feeding on the nymphs of the thrips. The workers 
started their activin at 09 hr and continued til! 
17 hr daily. On an average, a single shoot of the 
rose infested by the thrip was visited 14 times per 
hour and 3-5 minutes were spent per shoot by the 
nymph searching wasp which located its prey in 
the young tender shoots v^ith the help of to and 
fro movements of its antennae. The starved wasps 
when put in glass jars ? 10 - 15 cm) along with the 
rose shoots each having twenty nymphs in each jar, 
it devoured 12-16 nymphs in an hour which funher 
confirmed its predatorv role. 


AnanihalLrishnaii" - mentioned several insect- 
enemies of thrips bur it seems to be a first record 
of Polistes hebraeus (Fabricius i being predaceous 
on Rhipiphororhrips cruentaiiis Hood feeding on 
roses. 

The author is highly thankful to Dr. T. N. 
Ananthakrishnan, Entomology Research Unit, 
Loyola College, Madras-34, for the identification of 
the thrips. 

College of Agriculture, J. S. DH-VLFW'AL. 

Punjab Agriculiural University, 

Ludhiana, December 17, 1974. 
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Sophora tomentosa Linn. — A New Host for Macro- 
siphum {Acyrihosiphon) gossypii Mordv. (Horao- 
ptera: Aphididae) 

The aphid. Macrosiphum (Acyrthosiplion) 
gossypi: Mordv. has been recorded on cotton and 
described its pestL Two subspecies of this insect, 
paczoski: and niranicum were observ'ed on stems 
of Lepidium perfoliaiund and cotton- respectively. 

During March 1974. Sophora tomentosa Linn, a 
leguminous evergreen shrub cultivated in gardens 
around bungalows was found very severely infested 
with M. iA.i gassy pi: Mordv. in the nursery' at 
Haryana .Vgriculturai Lniversitv. Hissar, India. 
Due to damage done b\ this aphid the growth of 
the plant was very much retarded. So far cotton 
and Lepidium perjoliamm are the only recorded 
hosts of this aphid. Hence, S. tomentosa Linn, is 
a new host for M. (A.) gossypii Mordv. 

Sincere thanks are due to Dr. T. P. Yadava for 
providing facilities and to Dr. S. Kanakaraj David 
for identifying the insect. 

Department of Plant Breeding. N. D. Verm.x. 
Oilseeds Section (Entomology), H. V. Singh, 
Haryana Agricultural University, 

Hissar (Haryana), March 20, 1975. 

1. Mordvilko, A., Memoirs of the Bureau of 

Entomology of the Scientific Committee of 
Central Board of Land Admimstration arid 
Agriculture, Petrograd, 1915, 8 (3), 54. 

2. Nevskii, V. P.. Bull. Univ. Asie cent.,^ 1937, 
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REVIEWS AND NOTICES OF BOOKS 


Absorption Spectroscopy o£ Organic Molecules. 

By V. M. Parikh. (Addison-Wesley Pub. Co., 

Reading, Massachusetts 01867. U.S.A.), 1974. 

Pp. X — 325. Price not given. 

The book is intended mainly to undergraduate 
students of different disciplines who want to get 
initiated into spectroscopy. Accordingly, the author 
begins with a quick review of basic physics in 
Chapter 1. The book covers in Chapters 2,3,4 
and 5 in considerable detail the fields of uv, ir, 
n.m.r. and mass spectrometry. Basic principles of 
each technique instrumentation, interpretations of 
spectra and applications are discussed in each 
chapter. Chapter 6 is devoted to the integration 
of various techniques. The author has given many 
spectroscopic problems. Researchers and practising 
chemists may find the book, useful as a source of 
quick reference (covered upto 1971 only). The 
author has included extensive charts of spectroscopic 
correlation in the appendi.x, again useful to prac¬ 
tising chemists. 

The get-up of the book is excellent and appealing, 
and it is free from typographical errors. 

T. R. K.\sturi. 

Chemistry : A Unified Approach (3rd Edition). 

J. W. Buttle, D. T. Daniels and P. J. Beckett. 

(Butterworths, London, WC. 2 B4 AB), 1974. 

Pp. x-f 580. Price £2.95. 

The book as the authors have pointed out may 
be divided broadly into three parts. The first part 
from chapters one to seven deals with the Physical 
aspects of chemistry such as the development of 
the structure of the atom, the concept of atomic 
orbitals, nature of the chemical bond, properties 
of the different states of matter, properties of solu¬ 
tions, thermochemical concepts, reaction rates, 
chemical equilibria, redox potentials and other 
related concepts relevant to the understanding of 
the behaviour of chemical elements and their 
compounds. 

The second part from chapters eight to seventeen 
discusses the origin and distribution of the elements 
in the earth, their e.xtraction from the ores, the 
properties and commercial applications of these 
elements and their compounds. That there is a 
theoretical basis for the properties exhibited by the 
elements as well as their compounds has been 
brought out throughout the discussion in an easily 


understandable v.ay. Special emphasis has rightly 
been given to the :ii.'’uciiirai features of the ele¬ 
ments and thei'r ccnipounds. 

Chapters eightec.n to twenty-six deal with the 
chemistry of organic compounds—their sources, 
reactions and applications. Throughout this dis¬ 
cussion wherever possible an attempt has been 
made to educate the student on the probable reaction 
mechanism. 

In addition to these three main divisions there 
is a brief but useful d'scussion of the modern 
experimental methods in chapter tv\enty-seven and 
an e.xcellent introduction to "the aspects of chemi¬ 
cal :ndustr\'‘ in chapter twenty-eight. At the end 
of each chapter a number of questions are given 
which the student may profitably attempt to solve 
and thus enhance his understanding of the subject 
Answers to several numerical problems are also 
glv'.n at the end of the book. Throughout the 
book the subject-matter has been kept lively and 
interesting and the approach has been completely 
modern. 

The very fact that the book has gone into its 
third edition within a short period of eight ^ears 
is a measure of its success. The authors have 
intended the book for students taking the pre-degree 
and general degree courses in Great Britain. It 
could certa'nly be recommended for students taking 
the degree courses of Indian Universities. Though 
it may not give all the information that an under¬ 
graduate of an Indian University requires to face 
his e.xam’nation, it certainly excels other books of 
comparable standard in several respects and has 
information and ideas that ever>’ undergraduate 
student of chemistry^ ought to know. 

G. K. N.vr.xy.4.n\\ Reddy- 
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MANGANOAN CUMMINGTON'ITE FROM SAKARSANARALLI, KOLAR DISTPJCt 

G. V. ANANTHA IYER and T. R. NARAYANAAN KUTTY 
Department of Inorganic and Physical Chemistry, Indian Institute of Science, Bangalore 560 012 


Abstract 

Manganoan aimmingronire from the carbonate horizons of Sakarsanahalli is unique in 
containing 2-45 Mn-+ per formula unit. The manganese content of this mineral is the highest 
that has been reported so far. It has a Mg : Mn : Fe ratio of 49 : 42 : 9. The unit ceil 
dimensions are a = 9*598 K, b ^ 18*072 A, c — 5*266 A, /3 = 103°44^ The 5-angle 
corresponds to a value between that of tremolite and cummingtonite, with a smaller c-vaiue. 
This can only be atributed to the enrichment of Mn-^ in the M 4 site with a possible 8 -coordi¬ 
nation as against the normal 6 -coordination. 


TT is generally believed that manganese content 
in the monoclinic iron-magnesium amphiboles 
(Mg, Fe)^SigOoo (OH)o (cummingtonite-gfunerite 
series) will not exceed 2 atoms per formula. This 
originates from the expectation that the larger 
divalent cations preferentially occupy the sites 
in the crystal structure, whereas the smaller cations 
fill in the various Y(Mj^, M 2 , M 3 ) positions, all the 
sites having distorted octahedral coordination^ 
Contrary to this view, a unique amphibole contain¬ 
ing 2-45 atoms per formula (20*0% by wt. MnO) 
has been collected from Sakarsanahalli, Kolar 
District (Lat. 12° 48' ; Long. 78° 13'). The 

amphibole occurs in the metamorphosed “silicate- 
carbonate” horizon of an abandoned manganiferous 
limestone quarry, west of the village. . The quarry 
is a part of the complex rock exposures occurring 
as isolated small rises within the granites and 
gneisses of the south-west marg’n of Kolar Schist 
belt. The chief rock types of the complex are : 
carbonates (Mn — calcite -f Mn — dolomite -\- 
amphiboles), ferruginous schists (quartz + 
haematite -f magnetite -|- anthophyllite + talc), 
metapelites (cordierite -j- sillimanite -j- muscovite -\- 
quartz), pyroxenites (diopside -f garnet calcic 

amphiboles -f clinozoisite -|- quartz) and amphibolites 
(hornblende -f plagioclase + quartz). Manganese is 
a common substituent to varying degree in pyro¬ 
xenes, garnets, and amphiboles. Tremolite and 
cummingtonite are the normal constituents of the 
carbonate rock. 

Manganoan cummingtonite occurs as tufted 
acicular fibres along the localised shear planes in 
the carbonate rocks. The fibres could easily be 
handpicked and the sample thus obtained is treated 
with dilute hydrochloric acid. Microscopic exami¬ 
nation reveals that the phase purity is over 99 %. 
The amphibole is pale glistening white to light 
brown in colour. Most of the crystals are in the 
form of fine fibres (asbestiform). However, long 
slender transparent crystals can often be seen which 
show acicular and prismatic habits (Fig. 1). They 


are non-pleochroic and show lamellar twinning 
parallel to c-axis. The extinction angle varies from 
15° to 18°. The biaxial needles are optically 
negative. The optical properties are given in 
Table I, which corresponds to the manganoan 
cumm ngtonite reported by Jaffe et ai-. Except 
by chemical means, it is often difiicult to conclu¬ 
sively identify this mineral. It may be mistaken for 
tremolite asbestos which has optical properties 
s'm lar to manganoan cummingtonite. 



Fig. 1. Manganoan cummingtonite, Sakarsana- 
halli, Magnification, x 25. 

Chemistry 

The carbonates, the cummingtonite and the 
coexisting tremolites are analysed by wet chemical 
methods. Cations are estimated complexometri- 
cally ; water and carbondioxide by gas effluent ana¬ 
lysis. No fluorine is detected in the sample 
(Tables I and II). The analytical data show that 
the amphibole under consideration is manganoan 
cummingtonite with the formula (Mg 2 . 9 Mn 3 . 5 Fe-'^o -8 
Cao. 3 Alo. 5 )Si 7 .s 902 i. 8 (OH) 2 .i. According to Jaffe 
er al~, the monoclinic Mg-Mn-Fe amphibole 
containing 50 or above mole per cent Mg is to be 
called cummingtonite even though the mangenese 
substituted mineral is optically negative. The 
Mg : Mn: Fe^-f is 49 : 42 : 9 for the present cum- 
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Table 1 


Chemical composition of ampliiboles 



Manganoan 

Cumming- 

conite 

Manganoan 
Actinolite 1 

Manganoan 
Actinolite 11 

SiO. 

55*14 

50*11 


54*74 


TiO. 

0*0J 

0*28 


0*49 


AhOa 

2*85 

1*24 


3*57 


Fe.O, 

0*08 

1*71 


0-94 


FeO 

4*52 

13*82 


7*48 


MnO 

20*03 

6*30 


9*61 


MgO 

13*25 

11*67 


9*40 


CaO 

2*02 

12*32 


10*62 


Na.O 

0*21 

0*56 


0*87 


K.O 

0*05 

0-07 


0*20 


H.O- 

2*17 

1-83 


1*98 


H>0- 

0*04 

0 06 


0*15 


Total 

100*27 

99-97 


100*05 



1*629 

1*647 


1*638 



1-649 

1*663 


1-652 


y 

1*652 

1*669 


1*661 


2V 

75" 

74^ 


84" 


ZA.C 

17- 

16" 


20" 


D 

3*26 

3*19 


3*17 


Number of cations on the basis 

of 24(0) 

atoms 

Si 

7-989 ) 

7*565 1 


7*9661 



>8*00 >7* 

79 


8*00 

A1 

0*011 J 

0*221 J 


0*034 J 


A1 

0*4761 



0*5781 


Ti 

0 000 ; 

0*032 1 


0*054 : 


Fe-^ 

0-009 1 

0*194 1 - 


0*103 i 

1 . CA 

Fe"- 

0-549 ; 

1*745 ^ 

40 

0*930 i' 

4* 00 

Mn 

2*462 !-6*75 0*806 : 


1*156 j 


Mg 

2*867 1 

2*626j 


2-039 J 


Ca 

0*315 i 

1*996 1 


1*6581 


Na 

0*059 ; 

0*164 V 2 

17 

0*245 > 

-1-94 

K 

0*011 ' 

0-014 J 


0*037J 


(OH) 

2*103 

1*845 


1*924 



Table II 

Chemical composition of 

carbonates 


Kutno- Manganoan No. of cations: 

horite Calcitc Basis 6 ( 0 ) atoms 

( 1 ) ■ ( 2 ) ( 1 ) ( 2 ) 


FeO 

0*28 

1*55 

Fe 0-0081 

0*0441 

MnO 

24*30 

14*40 

Mn 0-715 T 

■03 

0*291 

MgO 

4*12 

5*80 

Mg 0-213 

CaO 

29*35 

34-72 

Ca l-093j 

1*253j 

CO. 

41*90 

43*55 

C 1-986 

2*001 

H,0- 

0*13 

Oil 




100*08 

100*13 

a. A 4-84 


e 

1*525 

1*495 

4*89 

w 

1*713 

1*683 

c, A 16-27 

16*58 

D . 

3*13 

2*92 




Current 
Science 

niingtonite. Aianganese substituted cummingtonite- 
grunerites are known by names like tirodite^’^ (5 to 
10 wte^ MnO and minimum FeO) and danne- 
morite^*^ (7'4<r? MnO and 24 wt% FeO). Jaffe 
.et ai- have reported a manganoan cummingtonite 
with 2-28 Mn--^ per formula unit. This analysis 
is doubted because of the spessartite inclusion in 
the sample and that the analysis is carried out 
spectrographically. Klein' has analysed three 
cummingtonites containing 2-02, 1*74 and 1-63 
atoms of Mn- ■ per formula. He has concluded 
that naturally occurring members of the cumming- 
tonite-grunerite series vary from 35-100 mole % 
of Fe-Sij^Oo 2 (OH )o and 0-34 mole% of Mn-SigO^^ 
(OH)^, components. The composition of manganoan 
cummingtonite from Sakarsanahalli exceeds this 
limit for manganese. Ak ,03 and CaO contents in 
this amphibole are also more than the normal 
range encountered in cummingtonites. However, 
the Z-position is nearly filled by Si. The CaO 
content of 2-02 wtfc (0*32 atoms per formula) 
indicates that Ca is more soluble in manganoan 
than Mn-poor cummingtonite. 

The reason for such a higher concentration of 
manganese in this amphibole is the Mn-rich environ¬ 
ment under which it is formed. This is indicated by 
the manganese content in the associated carbonates 
(Table 11). They are, in general, (Ca, Mn, Mg) 
CO.j with MnO content varying from 12 to 25 
wtCc , corresponding to manganoan calcite to kutno- 
horite compositions. This is further shown by the 
manganese content in the coexisting tremolite with 
0*81 ai^ 1*16 atoms per formula. In tremolites, 
Mn-“ substitutes for Fe-*^ in the Y-positions since 
the bigger calcium ions occupy the M 4 sites. 

Powder Diffr.\ction Pattern 

Powder diffraction pattern for the manganoan 
cummingtonite is obtained w^ith a Philips camera 
of 114 *6 mm diameter, using Cr K^-radiation 
(V-filtered) from a Rich-Seifert X-ray unit. In 
order to obtain the weak reflections, the film is 
exposed for 48 hours. Measurements are made 
to an accuracy of 0*05 mm and the film shrinkage 
is found to be lower than this. The 0 12 0 
reflection is used to get the b value while 310, 061 
and 205 reflections are used to extract a sin 
csin I'j, and ff values. This results in the follow¬ 
ing cell dimensions: = 9*598 A, 6= 18*072 A, 
5*266 A, y>'=103° 44'. The cell volume is 
887*2 and a calculated density of 3*34 g/cc. The 
measured density is 3*26 g/cc. Using the cell 
parameters, the observed reflections in the powder 
diffraction pattern are indexed (Table III). The 
agreement between calculated and the observed 
^/-spacing indicates the accuracy of the cell para¬ 
meters. yj-value is intermediate between cumming- 
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Manganoan Cummingtonite fro??z Sakarsd?iahdli, Kolar District 


0/0 


Table III 

X-ray powder diffraction data of manganoan 
cummingtonite 

a = 9-598 A, /> = 18-072 A, c = 5-266 A (± 0-005 A), 
^ = 103°44', V = 887-2 A^ Z=2, sp.-group, Q/,„ 


d(_k) 

hkl 

Inten¬ 

sity 

dik) 

hkl 

Inten¬ 

sity 

9-02 

020 

50 

1-855 

510 

10 

8-28 

no 

75 

1-782 

530 

3 

4-512 

040 

3 

1-698 

372 

5 

4-140 

220 

10 

1-684 

551 

3 

3-384 

131 

5 

1-640 

461 

50 

3-241 

240 

50 

1-617 

1 11 0 

30 

3-059 

310 

100 

1-554 

600 

15 

2-932 

221 

5 

1-505 

012 0 

20 

2-761 

330 

10 

1-495 

602 

8 

2-712 

151 

25 

1-452 

3 11 0 

5 

2-595 

061 

10 

1-431 

4 10 1 

3 

2*508 

202 

8 

1-409 

661 

90 

2-352 

350 

5 

1-357 

512 

5 

2-293 

17! 

15 

1-343 

1 11 2 

8 

2-265 

421 

10 

1-338 

662 

3 

2-191 

242 

3 

1-298 

0 12 2 

5 

2-160 

261 

15 

1-290 

0 14 0 

10 

2-047 

202 

5 

1-281 

751 

5 

2-008 

351 

5 

1-207 

602 

3 

1-959 

281 

8 

1-185 

5 11 2 

10 


tonite (102°) and tremolite (105°), The smaller 
b- and c-values of the manganoan cummingtonite 
are nearer to that of tremolite. The < 2 -axis, how¬ 
ever, remains unchanged. The linear plots of a sin jS 
and of h-values against composition in the Fe-Mg 
series will not hold good for the Mg-Mn-Fe ternary 
CLimmingtonites. The intensity ratios of the 
observed reflections also are at variance from 
those of Mn-free cummingtonite. 

Discussion 

In the silicate-carbonate horizons, tremolite and 
cummingtonite are formed by the reaction of 
manganoan dolomite with silica impurities during 
metamorphism as per the reactions : 


manganese, the extent of which is limited by the 
crystal chemistry of the silicates. 

In the amphibole structure, bigger Ca-ions occupy 
the sites with an eight-coordination while the 
smaller cations show preference tO' M^, and 
sites which have distorted octahedral coordination. 
This results in the tremolite and hornblende struc- 
tures^^. On the other hand, in cummingtonite, all the 
four sites, to M 4 have distorted octahedral coordi¬ 
nation. The dual coordination of M 4 sites in 
clinoamphiboles is possible due to the noncoplanar 
configuration of the oxygens forming the bases in 
the silicate double chains. The (Si 404 i) chains 
can be bent about the ( 001 ) axis, modifying the 
nature of their stacking. Accordingly, the ^ adopts 
extreme values. The M 4 sites can thus acquire 
any coordination between six and eight. In the 
Mg-Fe-Mn cummingtonite, containing more than two 
Mn--^ per formula, can have manganese filling in 
the M 4 or M 3 sites, over and above the 
occupancy. In such cases, Mn-i- in the M 4 site 
gains eight-coordination, with a higher ionic 
radius ( 1*01 A for the high-spin state)^, the silicate 
chains suitably modify and the structure approaches 
that of tremolite. This accounts for the closer 
similarity in physical properties of manganoan 
cummingtonite and tremolite and so also the cell 
parameters. Besides, Ca has higher solubility in 
Mn-cummingtonite than in Mn-free variety which 
supports the above conclusion. However, due tO' 
crystal field effects, the solid solubility between Mn- 
cummingtonite and tremolite can be expected to 
be limited. 
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Abstract 

Dimerhyi sulphordcie (DMSOj complexes of six rare-earth bromides of the composition 
where M = La, Pr, Xd, Sm, Ho and Y have been prepared and characterized. 

Infrared sradies of the complexes indicate that dimethyl sulphoxide coordinates to metM through, 
oxygen. Condiictivity data show a coordination number ot ten for all rare-earths. relative 

effect of halide ions on the coordination number of the rare-earth ions is discussed. 


Introduction 

I METHYL sulphoxide compie.xes of rare-earth 
chlorides^, nitrates- and perchlorates^ have 
been reported from this laboratory. In all these 
cases a coordination number of eight for the lighter 
lanthanides and seven for the heavier lanthanides 
and yttrium has been suggested from the conduct¬ 
ance data. But from the crystal and molecular 
structure studies of dimethyl sulphoxide complexes 
of lanthanum nitrate-^ and ytterbium nitrate^, it has 
been shown that the coordination numbers for 
lanthanum and ytterbium should be ten and nine 
respectively. Recently rare-earth iodide complexes 
of dimethyl sulphoxide have been prepared and 
characterized in this laboratoryA coordination 
number of nine for all the rare-earths has been 
suggested in these comple.xes from the conductivity 
data. So far very little work has been carried out 
on. the effect of the bromide ion on the coordina¬ 
tion number of the rare-earths. In the present 
paper, for the first time, the isolation and character¬ 
ization of rare-earth bromide comple.xes w^ith 
dimethyl sulpho.xide are described. 

Experimental 

Materials, —The hydrated rare-earth bromides 
were prepared from pure (99*9fc) rare-earth, 
oxides and hydrobromic acid. 

Water white DMSO (Crown Zellerbach Co., 
U.S.A. ) was used for the preparation of the com- 
pie.xes. 

The coramerical dimethylformamide (DMF) was 
shaken with KOH pellets for two hours and dis¬ 
tilled under reduced pressure. The middle fraction 
distilling at 70= C at 10 mm pressure w'as collected 
and its specific conductance was 9*1 x lO*" ohm'^ 
cm'- at 30= C. 

Acetonitrile W’as purfied by the standard method". 
Its speciiio conductance was 2*63 >: 10“*^ ohm'i 

Preparation of the Complexes. —One gm. of the 
hydrated bromide w'as dissolved in 2 ml of DMSO 
and the excess of the ligand was removed under 
reduced pressure. The solid crystalline product 


was washed with dry benzene to free it from DMSO 
and dried. 

Analyses. —^The complexes were analysed for their 
metal, bromide and DMSO parts. The metal 
content w^as estimated by EDTA titrations using 
xylenol orange as the indicator®. The bromide was 
estimated by Volhard’s method and the DMSO by 
oxidation with excess of permanganate^. Since 
bromide is also oxidised by permanganate, it was 
removed as silver bromide by adding silver nitrate. 

Infrared Spectra. —^The infrared spectra of the 
complexes w'ere taken in both nujol mulls and 
KBr pellets employing a Carl Zeiss UR-10 infrared 
spectrophotometer. The mull and KBr pellet 
spectra of the complexes were almost identical. 
The important absorption bands in the region 3600- 
600 cm’i and their assignments, similar to those 
given for other lanthanide-DMSO complexes, are 
presented in Table II. 

Conductivity Measurements. —^The molar conduct¬ 
ances of the complexes in acetonitrile, dimethyl- 
formam^’de and water were determined with a 
S:emen*s conductivity bridge using an immersion 
cell (Cell constant 0*665). The concentration of 
the solutions w'as ca. 0*001 M. 

Molecular Weight Measurements. —^The molecular 
weights for some representative complexes in water 
were determined by the freezing point depression 
method. However, molecular weight measurements 
could not be carried out in organic solvents because 
of their poor solubility in suitable solvents. 
Molecular w^eight and conductance data are presented 
in Table III. 

Results and Discussion 

Analytical results (Table I) show that the com¬ 
plexes have the formula M(DMSO)gBr 3 where 
M rr rare-earth metal. Unlike the corresponding 
perchlorate complexes, the metal : ligand ratio is 
e:ght for ail the lanthanides and yttrium. However, 
the composition is similar to that of the iodide 
comple.xes. 

The complexes are very hygroscopic, insoluble 
in non-polar solvents and acetone, and soluble in 
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Dimethyl Sulphoxide Complexes of Rare-Earth Bromides 

Table I 

Analytical data for the complexes 

Metal (% ) Bromide ) DMSO (%) 

calc. found calc. found calc. found 


LaCDMSOgBrj 

13-87 

13*74 

23*93 

23*89 

62*23 

62-05 

Pr (DMSO) 8 Br 3 

14-03 

14-04 

23*84 

23*58 

62*10 

62*50 

Nd (DMSO)8Br3 

14-32 

14-42 

23*82 

23-43 

61*93 

61*65 

Sm (DMSO)8Br8 

14-84 

14-77 

23-67 

23-39 

61*58 

61-16 

Ho (DMSO) 8 Br 3 

16-03 

16-05 

23-31 

23-20 

60-66 

60-53 

Y (DMSO)aBr3 

9-43 

9-42 

24-33 

24-22 

66-24 

65-95 


The principal absorption bands in 

Table II 

the LR. spectra of DMSO and its 
{in cm"i) 

rare-earth bromide complexes 


S = 0 stretch 

CHs-tocking 

Asym C— S stretch 

DMSO* 

1042 vs 

962 s 

905 w 

695 m 

La (DMSOgBra 

1016 vs 

966 s 

914 w 

720 m 

Pr (DMSO) 8 Br 3 

1016 vs 

964 s 

909 w 

718 m 

Nd (DMSO)8Br3 

1016 vs 

966 s 

910 w 

718 m 

Sm (DMSO)8Br3 

1018 vs 

964 s 

912 w 

720 m 

Ho (DMSO) 8 Br 3 

1015 vs 

965 s 

916 w 

720 m 

y (DMSO)8Br3 

1012 vs 

964 s 

914 w 

718 m 


* Spectrum of DMSO was taken in the liquid phase. Spectra of the complexes taken 
in nujol mulls are presented. 

Abbreviations: vs — very strong; s = strong; m = medium; w = weak. 


polar solvents. The colours of the complexes are ten is suggested for a heavier lanthanide and 

similar to those of the corresponding salts. yttrium in DMSO complexes, whereas for lighter 

The molar conductances of fhe complexes in lanthanides and coordination number of 10 has 

water and DMF are in good agreement with those been postulated in rare-earth nitrate-DMSO corn- 

reported for 1 : 3 and 1 : 2 electrolytes respec- plexes from crystal structure studies^. 

tivelyiO’ii. The molar conductances in acetonitrile^ The molecular weight data for the complexes in 
however, show that the complexes behave as 1 : 1 water show the presence of twelve species thereby 

electrolytesii which suggest the possibility of two suggesting the complete dissociation of the com- 

of the bromide ions being coordinated to the rare- plexes in water. 

earth ions. Thus a coordination number of ten can The infrared spectra of all the complexes are 
be postulated for all the rare-earth ions. This is similar showing no significant dependence on the 

the only example where a coordination nuniber central metal ion. The intense band occurring 
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Table in 

Conductance and molecular weight data 


- 


Molar conductance 
(ohm“^ cm- mole"^) in 

Molecular 

weight 

in w'ater 

Compound 

Water 

DMF 

CHsCN 

obtd. 

calc. 

No. of species 

La (DMSO),Br, 


159*7 

91-88 




Pr (D.MSO)^Br 3 

400-2 

160-6 

95*00 

80-83 

1005 

12 

Nd (DMSO),Bra 

410-0 

167-5 

99*33 




Sm (DMSOisBra 

403-4 

163*6 

94*71 

84*14 

1014 

12 

Ho (DMSO)sBra 

411-4 

164*1 

96*00 

84*76 

1029 

12 

Y (DMSOlgBrs 


164*7 

92*94 

- 

** 



1045 cm"'^ attributable to the S—O stretch^2 jn free 
DMSO shifts to about 1016 cm‘^ in the complexes, 
demonstrating the involvement of oxygen in the 
coordination. An enhancement in the C-S stretch¬ 
ing fundamental (from 695 cm’"^ to about 718 cm'^) 
further confirms the oxygen coordination^. 
Absence of a band at 1045 cm‘^ indicates that no 
occluded or lattice held ligand is present in the 
complexes. 

The e.xtent of S=:0 shift, which is a measure 
of the metal-oxygen bond strength in the complexes, 
is less in bromide complexes ( ca, 30 cm"^) than in 
the corresponding rare-earth perchlorate complexes 
of DMSO (ca. 50 These shifts in the 

rare-earth chloride, 'bromide and iodide complexes 
(ca. 35, 30 and 25 cm’^) indicate that the metal- 
oxygen bond strength decreases as we go from 
chloride to iodide complexes. From the data 
obtained, the rare-earth bromide-DMSO complexes 
may be represented as [M( DMSO )^Br^]Br, 

As pointed out in literaturei-\ the number of 
ligands coordinated, to the metal ion is dependent 
upon the anion in the complex. In the case of 
rare-earth chloride-DMSO complexes the maximum 
number of ligands coordinated to the metal ion is 
four, while ■ in the case of the bromide complexes 
it is eight. In the rare-earth iodide complexes, 
how^ever, the number of DMSO molecules coordi¬ 
nated to the metal ion remains eight as in the case 
of bromide complexes. 

For the lanthanide ions, the coordination affinities 
of halide ions lie in the sequence F ^CI > Br > PI 
Hence it is to be expected that rare-earths will add 
on more number of ligands in bromide comple.xes 
than in chloride ones. However, in the case of 
ipdide complexes the number of ligands coordinated 


to. the metal ion is not further enhanced, probably 
due to the large ionic size of iodide ion. The 
interesting feature of the bromide complexes is that 
the lanthanides have, a higher coordination number, 
as the number of apions coordinated to the metal' 
ion is two (compared to one in the case of the 
iodide comple.xes) and the number of ligands 
coordinated is also the maximum. 
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A CONTRIBUTION TO THE EMBRYOLOGY OF UTRICULARIA SCANDENS OlAVm. 

G. SHIVARAMIAH, S. SUNDARA RAJAN and K, SANKARA RAO 

Department of Botany, St. Joseph's College, Bangalore 560 GO!, India 


C ONSIDERABLE amoLint of work has been 
done on the embryology of the genus Utri- 
cularia'^''*. The genus Utricularia exhibits some 
interesting features embryologically. The notable 
among them are the endosperm haustoria and the 
undifferentiated embryo. 

The present account deals with the embryology 
of Utricularia scandens Oliver. The plant is a 
minute twiner. It is often found growing in 
association with Utricularia wallicliiana. The 
material for present investigation was collected near 
Hassan (Karnataka State). Flowers and fruits 
were fixed in FA.A. After dehydration and paraffin 
embedding sections were cut at 10-12/x and stained 
with Heidenhein's haematoxylin and eosin. 

The flowers are very small, blue in colour, borne 
on slender scapes. Seeds are minute, reticulate and 
scrobiculate. 

The ovules are anatropous, unitegmic and 
tenuinucellate. Occasional hemianatropous ovules 
have been noticed. Placental nutritive tissue is seen 
at the micropylar part of the ovule (Fig. ll’ at 
corner). A hypodermal archesporial cell arises 
when the ovule is still erect (Fig. 1). In about 
3% of the ovules three archesporial cells have been 
noticed (Fig. 2). Multiple archesporium is 
reported earlier in Utricularia flexiiosa and Uiri- 
cularia reticulata-^'^\ The archesporial cell directly 
develops into the megaspore mother cell (Fig. 3). 
In no case more than one megaspore mother cell 
has been observed. The megaspore mother cell 
undergoes reduction division and forms a linear 
tetrad of megaspores (Figs. 5-7). Usually the 
chalazal megaspore alone is functional and the rest 
degenerate. But in some ovules two megaspores, 

i.e., the chalazal two show signs of development 
(Fig. 4). The functional megaspore divides thrice 
and develops into an eight-nucleate embryo sac of 
the Polygonum type (Figs. 8-12). The organised 
embryo sac is seven-celled (Fig. 12). The embryo 
sac is extra -ovular. The antipodals are three in 
number and are organised as cells. The endothelium 
does not cover the embryo sac completely. It is 
restricted only to the central region of the embryo sac. 
Fertilization is porogamous. The first division of 
the primary endosperm nucleus is transverse to the 


long axis of the embryo sac (Fig. 13) and it is 
followed by the formation of a wall (Fig. 14). 
The endosperm is ab initio cellular. The chalazal 
cell divides first. The plane of division may be 
transverse (Fig. 17) or longitudinal (Fig. 16). 
While this is the usual pattern of division during 
early endosperm development, interesting variations 
are observed in some ovules. In some cases, the 
primary endosperm nucleus divides twice to form 
four superposed endosperm cells (Fig. 18). In 
such ovules the middle two cells develop into endo¬ 
sperm proper while the micropylar and chalazal 
cells develop into haustoria. In very few instances 
the chalazal endosperm cell becomes coenocytic 
with a varying number of nuclei (four or five) 
(Figs. 19-21). The chalazal and micropylar parts 
of the endosperm develop into haustoria while the 
middle part develops into endosperm proper. The 
endosperm haustoria are exactly similar to those of 
U. caerulea}'^ (Fig. 22). 

The zygote divides only after the initial develop¬ 
ment of haustoria. The. first division of the zygote 
is transverse (Figs. 23 and 24) resulting in the 
formation of two superposed cells ca and ch. Both 
the cells divide transversely and form a linear pro¬ 
embryo of four cells —V and ci and in (Fig. 25). 
ci divides once and forms a suspensor of two cells 
(Fig. 26). The other three cells undergo further 
divisions and contribute to the embryo proper. The 
sequence of divisions in the embryogeny follows 
the Solanad type. The mature embryo is undifferen¬ 
tiated and similar to that seen in U. caerulca^. 

Our thanks are due to the Principal, St. Joseph’s 
College, Bangalore, for facilities. 
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A NOTE ON SUDDEN FIELD ANOMALY 
PATTERNS (SFA) 

One of the sudden ionospheric disturbances (STD’s.) 
in the sunlit hemisphere, due to the interaction of 
solar flare produced radiation with the earth’s upper 
atmosphere, is the perturbation in LF field strength 
(monitored over long paths) designated as Sudden 
Field Anomaly (SFA). The potentiality of record¬ 
ing the field strength of LF transmissions progagated 
over long paths as a simple method for solar flare 
petrol was suggested by Lauter and Sprenger (1958). 
Experimental investigations of Nestorov (1962), 
Shirke and Alurkar (1963) and Mitra (1959, 1964) 
using 164 KHz transmissions from Allouis and 
Tashkent stations respectively demonstrated this' 
possibility. It is now considered that the LF field 
strength observation (SFA) is the most efficient 
method for monitoring and interpreting solar flare 
effects in the lower ionosphere (Ohle et a!., 1974). 

Subrahmanyam, Sastri and Deshpande (1974) 
recently reported the varied nature of the solar 
flare effect on LF field strength over the Tashkent- 
Delhi path (path length is about 1600 km) and 
observed six distinct types of SFA patterns, a 
typical example of which, with their average size 
and time structure is shown in Fig. 1. It can be 
seen that the six SFA patterns can be classified 
into two categories: Simple and Complex. The 



simple SFA patterns are Type 11 and IV wherein 
the signal strength either increases (Type II) or 
decreases (Type IV) following the flare and 
recovers to the normal level. The complex SFA 
patterns are Type I, la, I h, and III wherein the 
signal strength undergoes a series of increases and 
decreases. The SFA patterns are noticed to exhibit 
seasonal trends in that Type IV and 1^3 SFA 
patterns which are essentially attenuation effects 
of solar flare, on LF field strength occur mostly 
in winter and autumn and more or less absent in 
summer while Type II SFA pattern which is an 
enhancement effect of solar flare on LF field strength 
•occurs mostly in summer and spring months. One 
of the interesting characteristics of SFA patterns 
is that the total duration of simple SFA patterns 
(Type 11 and IV) is much less than that of com¬ 
plex patterns (Type I, la and III): in fact, the 
ratio of the latter to the former is of the order 
of two. This feature can clearly be seen from^ 
Fig. 1. 

This brief communication is devoted to an under¬ 
standing of the characteristics of SFA patterns 
mentioned above, i.e., the slow and relatively 
gradual recovery nature of field strength in complex 
patterns compared to simple patterns. The inter¬ 
pretation advanced is that the recovery nature is 
mainly governed by the range of heights over which 
the excess flare induced ionization is produced due 
to X-ray flux enhancement in the 1-20 A band. 
Follow.ng this argument, the Type II and IV SFA 
patterns may be understood as due to extra ioniza¬ 
tion at he'»ghts below 60 km and above 75 km. 
respectively [as a result of hardening of the X-ray 
spectrum (1-20 A) and soft X-ray flux (1-20 A) 
enhancement respectively] whereas the complex 
SFA patterns (Type I, la. III) are due to excess 
ionization in the height range 60-70 km. Then the 
recovery nature in complex SFA patterns is 
governed by the negative ion chemistry of the 
D-region and the slow recovery nature of the field' 
strength could be due to the slow release of elec¬ 
trons from negative ions by photo-detachment. 
Support for this interpretation comes from the 
recent work of Thomas ct ai (1973), whot have 
studied the role of negative ion changes in the 
D-region during flare conditions. Using a simula¬ 
tion procedure, with the proportional change in ion 
pair production rate at each height, represented by 
an analytical expression (representative of flare 
effect), with a rise time of 5 mip apd' ap 
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e>;rar.en::a; decay v. :ih a i-nie constant of 5 min 
tney rar.e caicidated the variations in concentrations 
of electrons and neeat-ve ions <'0^', NO./. CO-.f.) 

ii-irTerent heights for u\o cases : without and with 
the phot'D-deiachmeni of electrons from negative 
ions 5 NO;./, NO;.", CO., j. They obseiwed that if 
photo-detachment of electrons from negative ions 
is taken into consideration, the recovery of electron 
ccnceniraiion a.fter Itr, maximum is considerably 
slowed down and this feature is most striking at a 
height of 64 km. This can be seen from Fig. 2 
reproduced from the paper of Thomas et al. (1973). 



TiM E S''Arr'' 

Fjg. 2.- The proportional change in ion pair 
production rate at all heights during a flare and 
the resulting variations of electron concentrations 
computed for 80, 72, and 64 km in the presence 
of photodetachment of electrons from ions 
NO.,', NO.. 5 " according to the rates shown in 
Table I of Thomas et a!. ( 1973) (after Thomas 
ei aif 1973). 

It is to be emphasized however that the work of 
Thomas er al. ( 1973) is based on the assumption 
that the proportional change in ion pair production 
rate is the same throughout the D-region, which 
is an idealised condition. Further work is there¬ 
fore necessary' for a better understanding of the 
influence of negative ion changes on the recovery* 


nature of field strength in comple.x SFA patterns 
by analysing specific events with the help of X-raV 
flux data, now available from SOTRAD satellite. 
Indian Institute of J. Hanumath Sastri. 

Astrophysics, 

Kodaikanal 624103, December 21, 1974. 
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ANTIB.\CTERIAL ACTIVITY OF 
BIS-s-TRIAZINYLAMINpPHENYLSULPHONE 

Several derivatives and analogues of amino 
sulphones have been shown to have strong tuber¬ 
culostatic^, antileprotic^ anticonvulsant action and 
to be of potential use therapeutically. .v-Triazine 
nucleus has also been the subject of several investi¬ 
gators in the realm of potential therapeutic agents 
for diseases like malaria and cancer. Foye and 
Buckpitt*"^ carried out the condensation of cyanuric 
chloride with diamino thiazolylphenylsuphone in 
different proportion in order to prepare products 
of therapeutic use. 

We have prepared Bis-.^-Triazinylaminophenyl- 
sulphones of the type (I) with a view' to testing 
them as therapeutic agents. 




(I) 

where R^ and/or Ro = chloro, phenylamino, 
substituted phenylamino. 

4—i'-Diaminodiphenylsulphone was condensed with 
cyanuric chloride at 0 ° to get p, p'TBis ( 2 , 4 -di- 
ch]oro-.s'-triazin- 6 -yl-amino) ] diphenyl snlphone which 
was then condensed with different bases (one mole 
as well as two moles), e.g., Aniline, o-, m- and p~ 
toluidine at 30—35° and 80-90° respectively using 
acetone or di<D,xane as solvent, 
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A !uibacterial Testin^ 

The following strains were used for testing the 
antibacterial activity employing agar slants-^ : 

A Gram-positive bacterial strains like Bacillus 
luegateriiim. Bacillus citreus. Bacillus subtUis, 
Staphylococcus aureus, 

B. Gram-negative bacteria] strains like Escheri¬ 
chia coli, Aerobacter aerogenes, Salmouetta typlii, 
Sahnone haparatyphi A., Salmouetta paratyphi B., 
Shigella dyscentery soii/iei, Sh. dy. Shiga, Sh. dy. 
fiexneri, Sh. dy. schimitazii. Pseudomonas auroginosu. 

Testing was done in nutrient broth. After inocu¬ 
lation with a loopful of culture from the slant, the 
seeded nutrient broths were incubated at 37° C 
for 24 hours. The various dilutions of the sulphone 
derivatives were prepared with a slight modified' 
method as proposed by Dhar et al.^. 

The sulphone derivatives were dissolved in 
alcohol/acetone to obtain a 10 mg/ml solution. 
From this solution 0-2 ml was added to 1-8 ml of 
the above seeded broth which formed the first dilu¬ 
tion and contained one mg of sulphone per ml 
of the seeded broth. One ml of the first dilution 
was further diluted with one ml of seeded broth to 
produce the second dilution and so on till five 
such dilutions were obtained. 

From the experiment, it was observed that all 
the above derivatives are able to inhibit the growth 
of all Gram-positive bacteria at the 250 Mg/ml 
concentration and all Gram-negative bacteria at the 
500 concentration. 

Experimental 

(a) Preparation of p-p' lBis{2, 4-DichlorO'S-triazin-6- 
yl-amiiio)]-diphejiyIsulphoiie. —4-4'-Diaminod>phenyl- 
suphone (0-01 mole) dissolved in acetone (40 ml) 
was added to a solution of cyanuric chloride (0*02 
mole) in acetone (40 ml) at 0°. Contents were 
stirred for an hour by simultaneous addition of 
aqueous sodium hydroxide solution (10 ml, 4%) 
and diluted with ice water (100 ml). The product 
was isolated and crystallised. Yield 84m.p. 
360". 

{b) Preparation of p-p'-[Bi.sz:z{2-Arylcim{no-4- 
c!iloro-s-triazin-6-yl-amino)]-diplienylsulphone .—Bose 
(0*02 mole) dissolved in dioxane (TO ml) 
was added to the suspension of p-p'[Bis (2,4-di- 
chloro-5-triazin-6-yFamino) ] diphenyl sulphone 
(0-01 mole) in dioxane (60ml) at 30-35°. A 
clear solution was obtained after an hour. Contents 
were stirred for an hour with the gradual addition 
of aqueous sodium hydroxide solution (10 ml, 40M 
and diluted with ice water (100ml). The product 
was isolated and crystallised. The products are as 
follows. % Yield and m.p. of Anilino : 86*2, 310° 
(d), o-ioluidino : 73, 360°, /?/-toluidino : 70, 360° 
and p-toluidino : 72*12, 280°. 


(£•) Preparation of p-p'-[Bis {2-4-Diarylamino-s- 
friazin-6-yl-amino ) ] diphenylsulphone .—Bose (0 • 02 
mole) dissolved in dioxan ( 10 ml) was 
added to p-p'-[Bis (2-Ary!amino-4-chloro-.v-triazin- 
6-yl-amino)] diphenylsulphone (0*01 mole) 

dissolved in dioxan (40 ml) and reflux in water 
bath at 80-85°, for 1 I hour wdth the simultaneous 
addition of aqueous sodium solution ( 10 ml, ). 
Contents were poured into crushed ice (lOOg). The 
product was isolated and crystallised. Cf Yield 
and m.p. are as follows : Anilino : 84*00, 290 (d), 
£?-toIuidino : 69* 10, 310°, ///-tuluidino : 73'{)0, 

360°, p-toluidino: 77*33, 360°. 

Authors are thankful to f^rof. K. A. Thaker for 
providing research facilities. Shri K. S. Patel is 
al.so thankful to authorities of Saurashtra Univer¬ 
sity for financial support. 

Department of Chemistry, B. S. Patwa, 

Saura.shtra University, K. S. Pathl.-" 

Bhavnagar, November 14, 1974. A. R. Parikh. 
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PSEUDOHALIDE COMPLEXES OF BISCYCLO- 
PENTADIENYL molybdenum (VI) 

Biscyclopentadienyl molybdenum (VI) oxy- 
dichloride and bisindeyl molybdenum (VI) oxy- 
dichloride have already been prepared by treating 
molybdenum (VI) oxytetrachloride with sodium 
cyclopenladienide and sodium indenidc in tetra- 
hydrofuran'. There is no reference in literature 
regarding the preparation or characterisation of 
pseiidohalide complexes of biscyclopentadienyl 
molybdenum (VI) and bisindenyl molybdenum 
(VI) although the preparation and characterisation 
of metallocene pseudohalide complexes of titanium 
(IV), titanium (HI), zirconium (IV), vanadium 
(IV) and thallium (HI) have been re ported- 
Turco and Pecile’^', Thayer and West>^ and 
Burmeister^- have also studied the mode of bond¬ 
ing in certain metal-pseudohalide complexes. 

The present communication deals with the prepa¬ 
ration and characterisation of pseudohalide com¬ 
plexes of biscyclopentadienyl molybdenum (VI) by 
the interaction of biscyclopentadienyl molybdenum 
(VI) oxydichloride with potassium or sodium salts 
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of pseiidohalides ;n letrahydrofuran. The products 
were isolated by removinc the solvent under reduced 
pressure and subsequent crystallisation from petro¬ 
leum ether. 

MoOCh. - MoOR.> d- 

“ 2AC1 

where R may be CN, NCO, NCS and No 
and k is either potassium or sodium. 

The compounds prepared vary from red brown 
to dark brov\n in colour and are stable in dry 
atmosphere. These compounds are non-volatile, 
soluble in common organic solvents and are hydro¬ 
lysed by water, dilute acids and alkalies. 

Experimental .—All the reactions were carried out 
in dry inert atmosphere. The solvents were dried 
and purified before use by conventional methods. 
Tetrahydrofuran was refluxed over potassium hydro- 
.xide followed by distillation in presence of lithium 
aluminium hydride. 

To biscyclopentadienyl molybdenum (VI) oxy- 
dichloride 1-1 g (0*0035 mole) in tetrahydrofuran 
(100ml) was added anhydrous potassium thio¬ 
cyanate 0-058 g (0-0052 mole). The mixture was 
refluxed at 70-80= C for 2 hours, cooled and filtered. 
The filtrate on evaporation under reduced pressure 
gave red brown residue which on repeated cry-stal- 
lisation from petroleum ether (60-80= C) gave red 
browm crystals of (C-H-)^MoOiNCS )o yield— 
80OA Anal, calcd. for ’ {"C-H-)., Modi NCS) ^ : 
C, 40-22; H, 2-79; xMo, ’26-81 Found: 

C, 40-12 ; H, 2-61 ; Mo. 26-60f^ 

Molybdenum was estimated as oxinaie and C, H 
were estimated by microanalytical methods. The 

i.r. spectra of the compounds recorded on Perkin- 
Elmer Model-137 Spectrophotometer in KBr medium 
showed the following absorption peaks : 

3010 2050 1710 1540 1470 1160 1050 955 850 

(m) (vs) (m) (w) (m) (w) (m) (m) (^s) 

where vs zr very strong ; s = strong ; m =: medium ; 

w = weak. 

The i.r. spectrum of biscyclopentadienyl molybde¬ 
num (VI) oxydithiocyanate shows the usual peaks of 
C-H-~ group, viz., the frequencies at 3010 cm"^ 
(C-H stretching), at 1470 cm'^ (C-C stretching), 
at 1160, 1050 cm'i < C-H in plane bending) and 

at 850 cm'I (C-H out of plane bending). The 
peak at 960—45 cm'^ is due to metal-oxygen, i.e.. 
Mi=:0 linkage. 

Metal thiocyanates (M-SCN) are indicated by 
C~N stretching vibration appearing at 2100 cm'^ 
and C-S stretching vibrations at 690-720 cm'k 
The metal isothiocyanates (M-NCS) are indicated 
by C—N stretching at ^ 2100 and C-S stretching 
at higher frequency 780-860 cm'^ In cyclopenta- 
dienyl compounds, the later band 780-860 cm'^ 
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may be masked by the strong absorption around 
850 cm'i due to C-H out of plane bending vibra¬ 
tions of the ring. Howev^er, the absence of any 
bands in the region 650-750 cm'^ and the presence 
of strong bands at 850 cm'^ and 2050 cm'^ strongly 
indicates the presence of M-NCS bonding structure. 
This is in accord w'ith the observations of 
Burmeister^- that N coordination usually results in 
an increase in C—S and C—N stretching values 
relative to free ion values (-~ 749cm'i and 
2060 cm'i). 

Similar observations were made in i.r. spectra 
of the metal cyanate showing an intense band at 
1320 cm'i and this is consistent with the isocyanate 
structure'' ^ ^ i.e.. M-NCO. Other pseudohalide com¬ 
plexes were prepared similarly and their analytical 
and i.r. data was in agreement with the calculated 
values. 

Department of Chemistry, M. S. Bhalla. 

University of Delhi, R. K. MultanL 

Delhi, November 3, 1974. 
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CHEMICAL INVESTIGATION OF THE 
ESSENTIAL OIL OF PSEUDO¬ 
SORGHUM GRASS 

The essential oil (34 g) w^as separated into acidic 
and neutral part by treating with an aq. sodium, 
hydroxide solution (5C£ ). Acidic portion was found 
to contain two components, one giving positive 
ferric chloride colour test while the other giving 
effervescence wdth sodium bicarbonate solution. There¬ 
fore, acidic portion was taken in ether and washed 
with saturated solution of sodium bicarbonate. 
The sodium bicarbonate insoluble part yielded the 
solid phenol, i.e.. xanthoxylene-'-*' (1-6 g) which 
was further confirmed by the preparation of its 
acetyl derivative and the soluble part yielded an 
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acid, i.c'., 3-hydroxy-/;-loluic acid’’ " (0-47 g); this 
too was further confirmed by the preparation of 
its acetyl derivative. 

The neutral part (32 g) was chromatographed 
over neutral alumina grade II and three fractions 
were collected by eluting the column with petroleum 
ether, benzene and ether. 

Petroleum ether fraction- : (TLC five spots) of 
alumina on extensive chromatography over silicagel 
and silicagel impregnated with silver nitrate (15%) 
afforded n-tridecane''^‘*> (3-5 g), decanone-4» i<> 
(0-86 g) and octanone-3 (0-53 g)’b All the three 
compounds have been identified on the basis of 
their physical, chemical and spectral data. 

Benzene fraction (TLC, three spopts) : On 
extensive chromatography over active silicagel 
afforded two components, an aromatic ether (under 
investigation) and an ester, p-methoxy methyl 
cinnamatei-'^-*, m.p. 87-88°. 

Ether fraction (TLC, three spots) : On extensive 
chromatography over active silica gel, afforded an 
open chain alcohol decanol-4. The structure has been 
confirmed on the basis of its physical, chemical 
and spectral data. 

Our thanks are due to C.S.I.R. for award of a 
Junior Research Fellowship, to S. K. J., B. K. B. 
and Km. P. Bokadia. 
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CHEMICAL EXAMINATION OF THE FLOWERS 
OF PEDALiUM MUREX 

Pcdalium inurex (Pedaliaceae) is a small (lowering 
plant growing abundantly in the coastal regions of 
South India. Though there are reports* about its 
therapeutic uses, no detailed examination of the 
plant as a drug has been done so far. The leaves 
of this plant have been shown to contain llavonoid 
compounds-. We have now examined the poly- 
phenolic components of the flowers of this plant 
and report the results in this communication. 

The fresh flowers, collected around Madurai 
University area, were repeatedly extracted with 95% 
ethanol, till the extract was colourless. The com¬ 
bined extract after concentration was fractionated 
using neutral and basic lead acetate. The lead 
salt from the neutral lead acetate fraction after 
decomposition with hydrogen sulphide yielded a 
crude mixture of llavonoid compounds. 

Aglycones : The residue from the decomposition 
of the neutral lead salt fraction was macerated 
repeatedly with ether to remove free aglycones and 
the ether extract after evaporation yielded a mixture 
of aglycones. Paper chromatography of the aglyconc 
mixture using the B.A.W. as the solvent system 
(4 : 1 : 5, v/v) showed the presence of two 
flavonoids having R^ values 0-95 and 0-64. These 
were separated by preparative paper chromatography. 
The aglycone having the higher R^ value was found 
to be dinatin (5,7,4'-trihydroxy-6-methoxyflavone) 
by a detailed study of its U.V. spectrum and com¬ 
parison with an authentic sample. The compound 
with lower value was also studied in the same 
way and identified as quercetin (3,5,7,3',4'-penta- 
hydroxyflavone). 

Glycoside.y : The glycoside mixture obtained as 
the ether insoluble fraction was found by paper 
chromatography (B.A.W., 4:1:5, v/v) to be a 
mixture of two compounds (R^ values 0*32 and 
0-28). These were separated by preparative paper 
chromatography using the same solvent system. 
The glycoside (R^ value 0*32) on hydrolysis with 
7% sulphuric acid yielded glucose and quercetin 
(identified by paper chromatography). A detailed 
study of the U.V. spectra of the glycoside and the 
aglycone with and without the addition of the 
various shift reagents suggested its identity as 
quercetin-7-glucoside. Rigorous comparison of the 
natural material with authentic quercimeritrin con¬ 
firmed the identity. The slow-moving component 
of the glycoside mixture (R^ value 0*28) on 
hydrolysis with 7% sulphuric acid yielded rhanmose 
in addition to quercetin and glucose. By a careful 
study of the U.V. spectra of the glycoside and 
aglycone with and without the addition of various 
reagents such as sodium acetate, sodium ethoxide, 
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boric acid and aiuminium chloride, it was concluded 
that both the sugar residues are attached to the 
oxygen atom at the 7-position of the aglycone. 

Further study concerning the sequence of attach¬ 
ment of the sugars and also the identification 
whether it is a rutinoside or a neohesperidoside 
is in progress. 

Our thanks are due to Prof. S. Sankara Subra- 
manian of the Javvaharlal Institute of Postgraduate 
Medical Education and Research, Pondicherry-6, for 
the supply of authentic dinatin used for com¬ 
parison and to the University Grants Commission, 
New Delhi, and the Madurai University for the 
award of a Research Scholarship to one of us 
(S. M. K.j. 

Dept, of Natural Products. S. Muhamed Kasi.m. 

Chemistry and Physical S. Neelakantan. 
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Madurai 625 021, .\ovemhcr I, 1974. 
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EFFECT OF MINERAL NUTRITION ON MELD 
AND 0*L QUALITY OF SUNFLOWER 

E.xperi mental data on the effects of mineral 
nutrition on the yield and oil content of sunflower, 
a recently introduced oil seed crop, are available 
in literature-"*' but the role of mineral nutrient uptake 
on oil quality has not been studied. This aspect 
w'as investigated on a sandy loam soil at Agricul¬ 
tural College Farm, Bapatla, with two varieties of 
sunflower, viz.. Sunrise and EC. 68414. 
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The layout w'as a split-plot design, with the 
varieties being assigned to main plots and three 
dates of sowing combined w'ith four levels of 
phosphate (0, 30, 60 and 90 kg PoO-yha as super¬ 
phosphate) being assigned to sub-plots : there were 
three replications. The crop received uniform dose 
of 60 kg N/ha as ammonium sulphate and 30 kg 
K.,0/ha as muriate of potash, in addition to the 
yield of seed, oil-yield was calculated from the per 
cent oil/in seeds estimated w'ith Soxhlet’s extraction 
apparatus (A.O.A.C., 1970). Attributes of oil 

quality were determined by standard procedures. 

Data on the (maximum) uptake of major 
nutrients N, P and K at complete flower-opening 
as well as yield and oil quality attributes are given 
in Table I. 

The variety Sunrise gave significantly higher 
yields of seed and oil as compared to £.C. 68414. 
For both the varieties the uptake of K was highest 
followed by N and P, though there were no dif¬ 
ferences in the uptake of each nutrient between 
the two varieties. Similarly, there were no marked! 
variations in the acid value, saponification value 
and iodine value of oil for the two varieties. 

The relation between the uptake of N, P and K 
at complete flow-er-opening and the yield as well 
as oil quality attributes are given in Table II. 

Uptake of N. P and K at complete flower-opening 
were significantly correlated with both seed and oil 
yields, these w'ith oil-yield being still higher. The 
acid value and iodine value bore significant correla- 
t'on with uptake of N and K only but not w'ith 
that of P. Nutrient uptake did not seem to influence 
saponification value of oil. Saponification value 
which is indicative of the presence of long chair* 
fatty acid components seems to be a characteristic 
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Table 1 

Uptake of major nutrients at complete flower opening and yield and oil quality of sunflower 


Variety 

Uptake of nutrients 
in mg per plant 

Yield in 
kg/ha 

Quality characteristics 
of oil 

N 

P 

K 

Seeds 

Oil 

Acid 

value 

Saponifica¬ 
tion value 

Iodine 

value 

1. Sunrise 

320-2 

69*8 

793*4 

1334*2 

504-2 

6-04 

184-5 

122-0 

2. E.C. 68414 

323-0 

68*7 

795-3 

1267*6 

483-8 

6*02 

JS3-S 

121*7 

Significance 

N.S. 

N.S. 

N.S. 

Yes 

Yes 




CD at 5^; 




6-32 

7*45 





N.S. — Not significant. 
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Tablc II 

Currclanoii of niitn-^iu uptake at coittplctc jlowcr-opcititip with yichl and quality of stttifiow'cr oil 


Saponification 

Correlation between Yield of seeds Yield of oil Acid value value Iodine value 


U ptake of N 

0-82** 

0-89** 

U pt-ake of P 

0-62** 

0'9I** 

Uptake of K 

0-65** 

0-85** 


* Significant at 5%. 

Significant at 1%. 

of plant species, and is not so much innuenced by 
nutrient uptake. 

The present investigation revealed that sunflower 
variety Sunrise was superior to E.C. 68414 as 
regards the yield of seed and oil, though the uptake 
of N, P and K by the varieties did not differ much. 
The uptake of N, P and K at complete flower¬ 
opening was found to bear significant positive 
correlation with both seed and oil yield. The acid 
value and iodine value appeared to be affected by 
the uptake of N and K but not of P. Saponification 
value was not influenced by nutrient (N, P or k) 
uptake at complete flower-opening. 

Dept, of Agril. Chemistry, T. Krishnakumari. 

Agricultural College, R. L. Narasimham. 

A.P. Agricultural Univ., 

Bapatla (A.P.), Fchniary 4, 1975. 
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ISOCITRATE DEHYDROGENASE IN 
RHJZOBIUM SPECIES 

Nicotinamide adenine dinucleotide phosphate may 
be a key electron carrier from which electrons are 
channelled to nitrogenase in Azotohacter\ nodule 
bacteroids- and blue green algae-* from the general 
metabolic pool. A system generating NADPH 
could be coupled to bacteroid nitrogenase with 
bacteroid iron-sulphur proteins azotoflavin and 
ferredoxin NADP reductasek The role of poly- 
betahydroxybutyrate dehydrogenase in rhizobia, 
which is linked to pyridine nucleotides, has been 
well studied-"*-*^. The general dehydrogenase level 


0-43--^ 

0-19 

0-52** 

0-32 

0-35 

0-23 

0-62='^-'^ 

0-15 

0-57'-* 


in various effective and incflcctivc strains has been 
reported". 

Isocitrate dehydrogenase (iCD) constitutes \% 
of the total protein in Azotohacter vinelatidii and its 
role in supplying NADPH (electrons) to nitro¬ 
genase has been suggested"^. The enzyme has been 
reported in Rliizobiitin bacteroids-. However, 
cultured rhizobia produce glutamate dehydrogenase 
and aspartate and alanine aminotransferases but not 
i.socitrate dehydrogenase, when given ammonia or 
amino acids'k Since very low ICD activity was 
detected in bacteroids, the supply of a-ketoglutarate 
by the host plant during symbiosis has been sug¬ 
gested We report here the presence of ICD in. 
all of the eftective and ineffective species of rhizobia 
cultured iti vitro. 

Rhizohitiin strains were grown in a medium 
containing K.HPO,, I-6g, KH..PO., 0-4 g, Yeast 
Extract 2 g, “ MgSO, .7 H.O 0-2 g, NaCl 0 -1 g, 
CaClo.2 H^O ()-()9 g, (NH,)oSO., 0-5 g and Sucrose 
20 g per litre in 500 ml Erlenmeyer llasks with 
200 ml medium. A 100^. inoculum was added and 
the flasks were incubated on a rotary shaker at 
30° C. Cells were harvested during the late loga¬ 
rithmic phase and washed twice with 0-05 M 
phoshate buffer. Crude extracts were prepared by 
grinding the frozen cell paste with two parts of 
glass powder followed by extraction with 4 volumes 
of 0-005 M Tris-HCI bufler of pH 7-5. Unbroken 
cells and debris were removed by centrifugation 
at 4° C at 2(),(){)0 x g and the supernatant used for 
enzyme assays. 

The enzyme was assayed spectrophotometrically by 
measuring the rate of reduction of NADP at 
340 nm in presence of the substrate. The assay 
mixture contained DL-isocitrate (trisodiiim salt) 
20 gmoles, NADP 0-5 gmoles, MnClo 10 gmoles, 
Tris-HCI buffer pH 7*5, 40 gmoles. The reaction 
was started by addition of substrate^'. Extinction 
was measured in a Beckman DU spectrophotometer. 
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Protein was estimated by the modified folin’s 
method’-. One unit is that amount of enzyme 

which catalyses the Formation of I /xmole of 

reduced NADP per minute. Specific activity is 

expressed as units per mg protein. 

Contrary to earlier reports, all strains of 

Rhizohiiim tested showed ICD activity (Table 1). 

Table I 


Strain 

Description 

Specific 
activity 
of ICD 
(units/mg) 

Obtained from C.S.I.R.O., Australia 


Rhizobium japonicum 
CB 1809 

Effective for all 
varieties of Glycine 
max except Hardee 
and related lines 

0-18 

R, japonicum 

CC 709 

Effective for 

Glycine max 

0-07 

R. japonicum 

CC 707 

Ineffective for 

Glycine max 

0*061 

R, phaseoli 

CC 502 

Effective for 

Phaseolus vulgaris 

0*05 

R. phaseoli 

CC 596 

Ineffective for 
Phaseolus 
vulgaris 

0 051 

Isolated in our laboratory 


R. phaseoli 

Effective for 

P. vulgaris 

013 


The level of the enzyme differs from species to 
.species and there is no significant difference between 
the effective and ineffective strains. Differences in 
the cultural conditions used in the growth of 
Rhizohinm could account for the inability of 
earlier workers to detect ICD. 

We are indebted to Professor F. J. Bergerson, 
C.S.I.R.O., Australia, for the cultures of Rhizobia 
The senior author thanks the C.S.I.R., New Delhi, 
for the award of a Junior Research Fellowship. 

Microbiology and P. T. Chandrasfkharan Nambiar. 
Pharmacology Y. 1. Shethna. 

Laboratory, 

Indian Institute of Science, 

Bangalore 560 012, November J9, J974. 
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EPIZOOTIC SEPTICEMIA IN FROGS CAUSED 
BY AEROMONAS HYDROPHfLA 

An investigation was carried out to determine the 
cause of the sudden death in the frog-tank of frogs 
in large numbers at this college (Fig. 1). The 



Fro. 1. Photograph showing the dead frogs in 
the frog tank. 

diseased frogs were very lethargic, and “punched” 
ulcers, over the knees, thighs, back and nostrils 
were seen. On application of pressure near the 
lesions, a straw coloured fluid exuded from the 
ulcers. The webs were bright red in colour. Few 
diseased frogs, tank-deposit, and the tank water 
were collected for bacteriological investigation. 
Scrapings from the ulcers, heartblood, deposit from 
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tank and water were inoculated In difl'erent media. 
Acronio/tas hydroplu/a was isolated from all the 
above specimens to the exclusion of other patho¬ 
genic bacteria and fungi. All the isolates were 
oxidase positive and produced very clear halos of 
beta hemolysis on blood agar plates; they gave 
non-lactose fermenting colonies on MacConkey agar 
plates. The nature and characteristics were identi¬ 
cal to that of Aeromonas Jiydroplula as described 
in the Ber;^ey's Manual of' Determinative Bacterio- 
Therefore it was identified as Aeromonas 
iiydrophila. 

Aeromonas Iiydrophila of the family Pseudo- 
monadaceae is a common inhabitant of water as the 
very name suggests. It can also be isolated from 
soil, foods and rarely from the human intestinal 
tract-. It is pathogenic for frogs (‘‘Red-leg” 
disease), salamanders, fish, mice, guinea pigs, rabbits 
and snakes causing hemorrhagic septicemia^’‘>, 
abortion in bovidae<^, and ‘black rot’ in hen’s eggs-k 
In our laboratory a tortoise also died of this infec¬ 
tion but this animal was kept in a separate aquarium. 
There are a few reports of human infection caused 
by Aeromonas Iiydrophila like septicemia^, gastro¬ 
enteritis-'^, cellulitis and cirrhosis-. One of the 
authors (K. N. A.) who handled these frogs with 
bare hands developed a ‘Whitlow’ in three to four 
days time presumably due to the same organisms. 
The pus smear showed gram negative bacilli. 

According to the authors, so far, there is no 
report from India of the outbreak of “Red-leg” 
in frogs. This communication records an epidemic, 
the etiological agent clearly being Aeromonas 
Iiydrophila. 

Thanks are due to the Dean and Professor of 
Physiology, K.M.C, Manipal, for the facilities 
provided. 

Dept, of Microbiology, S. Stephen. 

Kasturba Medical M. Sitaram Kumar. 

College, K. N. Achyutha Rao. 

Manipal 576119, (Karnataka), 

October 11, 1974. 
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ON AN OCCURRENCE OF HIDDENITE FROM 
A PEGMATITE NEAR KABBUR, HASSAN 
DISTRICT, MYSORE STATE 

7 nr; paper describes the occurrence of a rare variety 
of spodumene, from a mica-pegmatite exposed at 
Kabbur. Rao and Rao’ and Babu- have reported 
the occurrence of spodumene in India. The peg¬ 
matites occurring at Kabbur, are essentially mica 
bearing, belonging to Archaean age. The pegmatite 
is found traversing and sometimes a.ssociated with 
granitic gneisses. The pegmatite is generally coarse¬ 
grained, consisting of quartz, felspar and mica. 
Both types of micas are seen in the pegmatite. 
Muscovite occurs in books of varying size, while 
biotite occurs sporadically interspersed in the peg¬ 
matite and occurs as streaks and irregular books. 
Garnet and black tourmaline occasionally are seen 
in the pegmatite. 

The author collected a few crystals from the mines. 
The pegmatite, containing the spodumene crystals 
comprises highly crushed quartz and lustrous plates 
of felspars. The pegmatite containing hiddenite is 
even te.xtured and the microcHne in the pegmatite 
i.s devoid of perthitic habit. 

The mineral was crushed to pass through 80 mesh 
and the crushed material was subjected to heavy 
liquid separation. The material separated was 
almost pure but for the inclusions inside the mineral, 
which could not be separated. X-ray and optical 
data confirmed the identification of the mineral. 
The data on chemical analysis and X-ray are 
presented in Table 1. 

The crystal collected from the pegmatite dumps, 
was tabular, nieasuring 2" in length, with vertical 
furrows and straie. Very well developed one set of 
prismatic cleavage, exhibiting pearly lustre on the 
cleavage surface are seen. The colour ranges from 
emerald-green to apple green. On some portions 
of the crystal collected from the crushed pegmatite 
portion, alteration into a soft, yellowish-green to 
pale pink material is .seen which may be cyma- 
tolite(?), as determined by the lithia content 
( 0 - 20 %). 

Chemical Study. —The material separated in heavy 
liquid was chemically analysed. The major analysis 
was carried out after the method of Schapiro and' 
Brannock-’ and the trace elements by the use of 
Atomic absorption spectrometer (Cu, Mg, Ca, Sr, Rb) 
and Spectrophotometer (Cr, Ti) and Emission Spec¬ 
trograph (Be, B). The major and trace elemental 
analyses are presented along with the analysis 
reported in literature in Table I. 

The chemical analysis compares well with the 
purplish-grey to greenish spodumene reported in 
Deer et n/,*’ (p. 93). The mineral from Kabbiir 
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Table i 


X-ray Data for Hiddenite 

Id %'alue 






(in 

'd' 

1 la 

2d 



degree) 

value 


\alue 

value 

t.u 

20 

4-439 

50 

44-62 

2-031 

10 

21-17 

4-196 

60 

47-17 

1-927 

20 

25-89 

3-446 

40 

48-88 

1-863 

50 

28-02 

3-184 

40 

49-38 

1-845 

5 

29-31 

3-047 

10 

52-67 

1-738 

10 

30-66 

2-916 

100 

55-76 

1-649 

5 

31-30 

2-858 

10 

58.92 

1 - 567 

60 

32-06 

m • 79"^ 

75 

60-75 

1-525 

30 

33-61 

2-666 

20 

63-75 

1-460 

40 

36-69 

2-450 

60 

66-94 

1-398 

20 

38-28 

2-351 

20 

70-90 

1-329 

30 

40-65 

2-219 

10 




42-18 

2-142 

8 




42-95 

2-106 

40 




44-03 

2-057 

20 





Chemical 

data of 

Hiddenite 



Const i- 


C 

Trace 

In 

tuents 



elements 

(ppm) 

SiO. 

63-90 

64-16 

Ci 

1200 

Al.Os 

26-82 

27-74 

Rb 

150 

FeoOa 

0-41 

1-03 

Mg 

200 

FeO 

0-70 


Ca 

50 

MnO 

0-24 

6-32 

Sr 

10 

Na^O 

1-14 

1-03 

K 

1000 

H.O- 

0-81 

0-52 

Ti 

50 

Li.O 

6-11 

5-80 

Cu 

150 




Be 

50 

Total 

100-13 

100-60 

B 

50 


A—Hiddenite from Kabbur Pegmatite, Mysore^ 
Analyst: S. K. Babu. 

B—Purple-grey to gieenish spodumene from 

Oorigum, K.G.F., Analyst: E. R. Thirumalachai. 

has a slight excess of lithia in comparison to the 
one reported in literaiure. 

The trace elements justifies the contention of 
Gabriel er al.'\ **that the impurities exist as isomor- 
phous replacements in the spodumene structure”. 
Further, the presence of 1200 (ppm) of chromium 
probably explains the emerald-green colour of the 
hiddenite as well as its pale pleochroism. 

The various studies carried out on the mineral 
points to the mineral to be a monoclinic pyro.xene 
(spodumene) and further the emerald-green colour 
assigns to the hiddenite variety. 

The author places on record his sincere thanks 
to Dr. R. Krishnan of the Metallurgy Division of 
the Bhabha Atomic Energy Research Centre for 
furnishing the X-ray data, and to the Heads of the 


Divisions of Health Physics, Spectroscopy and 
Aiianlytical Chemistry of BARC, for affording 
laboratory facilities to carry out the chemical and 
trace element analysis. 

Department of Applied Geology, S. K. Babu. 
University of Saugar, 

\ovenihcr 7, 1974. 
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RECORD OF A SPECIMEN OF 
MVSTUS MONTANUS (JERDON) WITH 
STUNTED PECTORAL SPINE 

ASYM .metrical occurrence of paired organs in 
bilaterally symmetrical teleosts is rare. Instances 
of the loss of both pelvic fins such as in Clianna 
scopoli. repression of the one pair of mandibular 
barbels as in Silonia Swainson (Majumdart) are on 
record. However, dissimilarity in the growth of 
paired fins is not known. A specimen of Mystiis 
nwntanus (Jerdon) 64 mm in length collected from, 
the five fals forest, Courtallam, by the author, on. 
16-1 1-1973, has the right pectoral spine dissimilar 
in length, girth, nature of serration as compared to 
its counterpart on the left side. The specimen 
under report was collected from a rocky bottom, 
in a swift flowing stream of the river Courtallam 
at Courtallam, along wdfh seven other normal 
samples of the same species, ranging in standard 
length from 45 to 85 mm. The spine does not 
appear to be of a secondary growth, nor injured. 
Compared to its counterpart on the left side, it is 
only 8 mm in length versus 12 mm of the left side 
with 4 antrorse teeth (versus 8). The serrations 
are feeble. Some data obtained on the two spines 
of the fish are as below : 


Standard length of the fish 

64 mm 

Head length 

16 mm 

Head length/left pectoral spine 

(stunted) 

1 -06 mm 

Head length/right pectoral spine 

1 -14 mm 

The number of pectoral fin rays : 

Right side 

1 + 8 

Left side ! 

1 + 6 


The spine on the left side which is stunted is 
4 mm shorter in length than its counterpart on the 
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right side, but the diameter is more or less same. The 
pectoral fin itself is normal. 



Fig. 1 


The author is thankful to Dr. A. G. K. Menon 
for the facilities and Dr. K. C. Jayaram for his 
kind suggestions and help in the preparation of 
this note and finally to Mr. S. Vijayaraghavan for 
photographs. 

Zoological Survey of India, M. Sundarsingh. 
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BIFURCATED BARBEL IN A CATFISH 
HETEROPNEUSTES FOSSIUS (BLOCH) 

Reports on the abnormality of different organs in 
fishes have been made by many authors but litera¬ 
ture on the presence of forked barbels in fishes are 
very few. Tandon and Sharma (1971)i and Ovais 
(1974)- have reported the presence of forked 
barbels in Calllchrous macropthalmus and Clarias 
batrachiis respectively. In the present communica¬ 
tion a case of bifurcated barbel in Heteropneustes 
fossiJis (Bloch) has been reported which appears 
to be the first report on the said species. 


A female specimen of //. exhibiting the 

abuormaliu, was collected ft uni ihe local market 
at Harraekpore. d he left innermost ma.xillary 
barbel of the specimen was observed to be bifurcated 
(Fig. 1), The length of the left branch of the 



\ 

Forked kctrbel 

Fig. 1 

abnormal barbel from the point of bifurcation 
was I *7 cm and that of the right branch was 

1- 6 cm. The total length of the abnormal barbel 
was 2-8 cm up to the tip of its left branch and' 

2- 7 cm up to the tip of its right branch. The 
unbranched corresponding normal right barbel was 
2*8 cm. The total length/wcighi of the specimen 
was 15-8 cni/14-9 gm. 

The caUvSe of such abnormality could not be 
determined. Tandon and Sharma (1971)i were 
unable to produce forked barbed iii experimental 
induced regeneration of barbels in H. Jo.ssilis. The 
abnormality in the fish described here may be due 
to mechanical injury of the barbel during its early 
development. 

The authors are indebted tO' Dr. V. G. Jhingran, 
Director, for his encouragement and to Dr. ?. V. 
Dehadrai, Project Co-ordinator, Air-brcalhing fish 
Culture and to Shri B. N. Saigal for helpful 
suggestions. 

Central Inland Fisheries An up Kumar Datta. 

Research Institute, Amitaiuia Ghosh. 

Barrackpore, 'West Bengal, 

October 23, 1974. 
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SOME NEW .\L4RKET DISEASES OF 
VEGETABLES 

Dlrisc. recent \ears much attention has been paid 
to the post-harvest diseases of vegetablesThey 
not only inllict enormous losses to plant products 
during marketing and storage but also serve as 
^o 11 roes of infection through seeds and other 
plant products. In the present paper, some 
of the new and interesting diseases of 
\egeiables collected during a survey of the local 
\egeiable markets are described. Symptoms of 
various diseases were recorded and the colours are 
recorded as per Ridgway's- color chart. The patho¬ 
gen associated with the disease was isolated on 
Asthana and Hawker's medium 'A' and was identi¬ 
fied. Pathogenicity of the organism w'as confirmed 
by inoculating the pathogens on healthy vegetables 
employing Granger and Horne's^ method and the 
diseases have been described hostwise. 

Lcc^enaria viil^^aris {Dutch) Rusby. (Bottle gourd) 
The infection started mostly from the blossom 
end of the fruit in the form of white patches 
which later on changed their colour to tawny olive. 
Some of the patches coalesced and the region 
beneath became soft. The deeper tissues of the 
fruit also showed the presence of the fungus. Later 
on, the entire fruit was aflfecied and as a result, the 
inner portion of the fruit was completely destroyed. 
The fungus^' responsible for the disease was found 
to be an isolate of Aspergillus niger Van Tiegh. 
Liiffa cyUndricci Roem. (Sponge gourd) 

A severe rot of this fruit was observed during 
the months of August and September 1973. The 
infection started either from the apical or basal 
end of the fruit as olive brown coloured necrotic 
areas. Some of the necrotic lesions coalesced and 
infected portion became pulpy. An isolate^ of 
Aspergillus niger Van Tiegh. w^as found associated 
with the diseased fruits. 

Solanum melongena L. (Brinjal) 

The disease appeared in the form of verona 
brown coloured necrotic areas. These areas enlarged 
gradually and ultimately occupied major portion 
of the fruit. The rotted tissue produced a juice 
emitting foul odour. The disease was more common 
on deep purple variety than on green variety. Tso- 
lations*' from the diseased portion yielded an iso¬ 
late of Aspergillus niger Van Tiegh. 

TricJiosanthes dioica Ro.xb. (Parval) 

The disease could start at any place on the fruit 
as ochraceous buff colour spots. The spots enlarged 
and their colour changed to tawny olive. Sometimes 
2 or 3 spots coalesced and formed a bigger spot. 
On some of the older spots, black fruiting bodies 
were visible. Isolations^ from the diseased portion 
yielded an isolate of Phoma pomonim Thum. 


Zingiber officinalis Rose (.Ginger) 

The disease started as ochraceous bufl' to tawny 
olive coloured irregular depressed areas on the sur¬ 
face of rhizome. These areas, later on, increased 
in size and occupied major portion of the rhizome. 
The internal tissue of the rhizome developed a 
dry rot. In the case of severe infection, the 
rhizome became smaller in size and lighter in 
weight. An isolate of Rbizopus oryzae Went, and 
Prinsen was found responsible for the disease. 
The morphological characters of the isolate w'ere 
similar to those described by Yamamoto". 

Authors are grateful to Prof. D. D. Pant for 

providing laboratory facilities and to Dr. A. Johnston, 
Director, C.M.I., Kew, for his help in confirming 

the identity of pathogens. 

Botany Department, K. K. Khanna. 

University of Allahabad, S. Chandra. 

Allahabad, November 11 , 1974. 
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A RAPID METHOD FOR DETERMINATION OF 

OSMOTIC POTENTIAL OF PLANT CELL-SAP 
In the study of plant-water relationships assess¬ 
ment of water potential and osmotic potential are 
important, particularly in plants grown under saline 
stress, w'here osmotic potential determines the plant 
growth’"^-^*". There are two major methods to 
determine osmotic potential (osmotic pressure, tt) 
of plant cell-sap : (a) freezing point depression and 
vapour pressure method and {b) plasmolysisi--. 
Both these methods are accurate but rather difficult 
and time-consuming. 

The United States Salinity Laboratory observed 
that the OP(atm.) of the soil solution is approxi¬ 
mately equal to 369c of the electrical conductivity 
measured in millimhos/cm®. Furthermore, the 
conductivity of soil or plant extract gives a measure 
of the quantity of salt present. As such it is 
apparent that moisture content of plant tissue should 
also be considered. At a given temperature, the 
OP of a dilute solution is directly proportional to 
its solute concentration'". The OP of non-electro- 
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lytes is normally very much lower than that of 
electrolytes. Hence, in the present investigations 
the use of conductance measurements for the 
determination of OP has been extended to plant 
samples. The relation OP r~ 0-36 X BC x 10-> x 
dilution factor is used in the case of Rhoeo discolor 
leaves, and compared with the standard plasmolytic 
method. The details are as follows : 

One g of fresh leaves of Rhoeo discolor, Hance, 
was ground to a paste in a porcelain mortar, strained 
through a muslin cloth and made upto 25 ml with 
distilled water. The electrical conductance of the 
expressed cell-sap was measured in a ‘Elico’ 
conductivity bridge. Moisture content of Rhoeo 
leaves was measured following standard methods 
of plant analysis. The OP in bars of Rhoeo cell- 
sap was then calculated as : =:(EC X 0-36 x d.f.)/ 
0*987, where, EC =: electrical conductance in 
millimhos/cm at 25“ C of plant extract ; d.f. = 
dilution factor depending upon the moisture content 
of the tissue and extract volume: 0*987 = factor 
for converting atmospheric pressure to bars. 

For comparative purposes, OP of Rhoeo cell-sap 
was also determined by standard plasmolytic method, 
using sucrose as a plasmolytic agenti*-. Xen 
samples were analysed by each method. The results 
are presented in Table I. 

Table I 

Osmotic potential of Rhoeo cell-sap in bars"' 


New Plasmolytic ' r ' 
method method 


After accounting for 
moisture in tissue 

-7*05 

-7*32 0-91** 

* Mean of ten samples, 
r = Correlation coefficient. 

** Significant at O-OlP. 

Table II 

Osmotic potential of sunflo 

wer leavesf 

Salinity gm 
salt/kg of soil 

OP in bars 

% decrease 

(NaCI-(- CaCl. 

4:1) 

0 

- 613 

over control 

1-5 

- 6*44 

5*2 

3*0 

- 8*74 

42*6 

4*5 

-10-61 

73*1 


t Average of duplicate samples, 


The OP, obtained after accounting for moisture 
(94*3 0") in the tissue by the new method, was 

slightly lower than that obtained by plasmolytic 
method (Table I). However, there was a highly 
significant correlation between the two methods. 

Applying the new method, the OP was determined 
using the leaves of a twenty day old sunflower 
seedlings {Helianthus iinnuiis L. var. Sunrise) 
grown under three salinity levels. The data in 
Table II indicate decreased OP of plant cell-sap 

with increase in salinity level. These findings are 
in conformity with the views expressed by Kranier-^ 
and Slatyer". 

The proposed new method will be of immense 
use when large samples are to be investigated for 
the OP of the plant cell-sap. 

The work was supported from the grants by 
l.C.A.R. Thanks are also due to Dr. K. S. 

Krishna Shastry, Professor of Crop Physiology, 

for his helpful suggestions. 

Saline Water Scheme, K. V. Janardhan, 

Regional Res. Station, A. S. Parashiva Murthy, 

Univ. of Agricultural K. Giriraj, 

Sciences, S. Panchaksharaiah, 

Dharwar 580 005, 

Karnataka, November 6, 1974. 
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IN VIVO PRODUCTION OF TRANSELIMINASE 
BY HELMINTHOSPORIUM APATTARNAE 
(DESH. & DESH.) 

Since Albersheim et aI5 and Nagel and Vaughn* 
reported the non-hydrolytic split of 1,4-glucosidic 
bonds in pectic substances, many workers tried to 
explain the role of transelilminative enzymes in 
the disease development by demonstrating their in 
vitro production by various plant pathogens. But 
little is known about in vivo production of these 
enzymes. Therefore, an attempt has been made 
to detect the transeliminase (TE) in the rotted potato 
tuber paused by Ji. apattamae. 
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rre^n aad hcuitln poiaio uibcrh were brought 
fiuni Uiarkei. They were surface sterilized with 
icctifieu spirit in the inuculaliuii room already 
steriiized v.iih ultra-violet light. After sterilization, 
2" deep cavities were made into each tuber with 
the help of sterile cork-borer diameter 8-0 mm. 
Five drops of spore suspension prepared from si.\ 
day old slope culture of H. apattaniae were placed 
in each cavity and potato cylinders were replaced. 
Potato tubers were inoculated similarly W'ith sterile 
distilled water and used as control. Tubers were 
incubated for 7 days at 25 ± 1°C. .All tubers w'ere 
placed in the sterilized tin box to avoid contami¬ 
nation. After incubation period, tubers were cut 
transversely to scrap the rotten portion and its 
weight was recorded. It w-as later crushed in 
mortar with pestle by adding distilled water in 
500: 1 (mg/ml). The extract w^as filtered with 
fine cloth and then centrifuged at 5,000 rpm for 
10 minutes to make it cell free. The pH of the 
supernatant fluid was noted by a pH meter and 
it was then used as enzyme solution and enzyme 
activity was determined spectrophotometrically at 
pH 6-7 and 9*7 by using the procedure of 
Ayers et air. 

Table I 

fn vivo detection of transeliminase activity at , 
pH 6'7 and 9'7 


Absorbance 


Wave¬ 

length 

(ma) 

Pectin 

Na-polypeciaie 

6-7 

9*7 

6*7 

9*7 

200 





210 





220 




0*068 

222 




0*073 

224 


0*041 

0*0706 

0*0969 

226 


0*0655 

0*0706 

0*0782 

228 


0*1024 

0*0706 ’ 

0*0757 

230 

0*0996 

0*1107 

0*073 

0*0809 

232 

0-1308 

0*1427 

0*0756 

0*073 

234 

0-127 

0*1612 

0*073 

0*0757 

236 

0-1107 

0*1135 

0*073 

0*0706 

238 

0-1051 

0*0969 

0*0706 

0-0706 

240 

0-015 

0*0942 

0*068 

0*063 
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Activity of TF was absent in the extract u\ healthy 
putaio iLibci. Extract of j)olato tuber infected by 
//. ‘ina-Uinitif liad sliowai activity. The J B activity 
was maximum at pH 9-7 in both the substrates. 
It was more at pH 9*7 in pectin than in sodium- 
polypectate solution. Absorption wms maximum at 
234 mu in pectin and at 224 mfx wavelengths ini 
sodium-polypectate respectively. 

In vivo detection of these enzymes have been 
reported by various w'orkers in the case of different 
fungi. But as regards the activity of these enzymes, 
different results are obtained for Fnsariiini oxy- 
sporum and F. solani. Papaviza.s and Ayers*", and 
Alternaria compacta Punde^f On the other hand, 
Heath and Wood- could not get polygalacturonate 
transeliminase activity in the extracts of Myrothe- 
ciiim plnodes affected lesions. Studies on ifi r/ro 
production of transeliminases by H. apattarnae 
clearly indicated that the fungus secretes enzymes 
w'hich are capable of degrading pectic substances 
transeliminatively. It can be concluded that trans- 
el iminases also appear to play an important role 
in disease development. 

Department of Botany, M. P. Gkewandi-:. 

Marathwada University, K. B. Deshp’ande. 

Aurangabad 431 002, October 31, 1974. 


1. Albersheim, P., Neiikom. H. and Deuel, H., 

He!v. Chim. Acta, 1960, 43, 1422. 

2. Heath, M. C. and Wood, R. K. S., Ann. Bot., 

1971, 35, 451. 

3. Ayers, W. A., Papavizas, G. C. and Diem, A. K, 

Phytopathology, 1966, 56, 1006. 

4. Nagel, C. W. and Vaughan, R, H., Arch. 

Biochem. Biophys., 1961, 93, 344. 

5. Papavizas, G. C. and Ayers, W. A., Phyto- 

patholo:.'}', 1966, 56, 1269. 

6. Punde, L. D., Ph.D. Thesis, Marathwada 

University, 1972. 


EFFECT OF GAMMA IRRADIATION OF SEEDS 
ON SOME MORPHOLOGICAL CHARACTERS 
AND SEX EXPRESSION IN MUSKMELON 
{CUCUMIS MELO L.) 

Sex' expression may be affected by a number of 
agencies such as light, temperature, mineral nutri¬ 
tion and growth regulators in plantsB There are 
a few' reports regarding the effect of gamma 
irradiation on sex expression in plants-'*'. The 
present investigations were undertaken to elucidate 
the effect of gamma irradiation of seeds on length 
of vine, nodes, lateral branches, sex expression and 
pollen sterility in C. me!o h. 

The investigations were carried out from the 
middle of February to middle of .Tune, 1973. 
Healthy seeds were dried in the sun for five days 
no a.m. to 4 p.m., 26-30° C). The seeds were 
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Table I 

Efjcct of i^aniniLi irradiaiion of seeds on morpliolog ical characters and sex expression 

in Ciicumis melo L. 

(Values are mean with it S. E. of mean) 


Gamma irradiation (kR) 


Observations — 

Control 

0-5 

1-0 

1-5 

2-0 

2-5 

Length of vine (in ni) 

1-84 0-051 

2-1 ±0-067 

3-2±0-092 

2-4T0 070 

1 •5±0-42 

1-3^0-054 

Nodes 

31:10-9I 

34±0-87 

33±0*70 

28 ±0-54 

18 ±0-47 

16 ±0-33 

Lateral branches 

8 hO-11 

9 ±0-20'*= 

ll±0-I6 

10±0‘22 

7±018 

2±0-05 

No. of node bearing firsl 
staminate flower 

6-310* 16 

6-5±0 16t 

7-0±0-lD'^ 

8-2T0-27 

8-6±0-18 

1L7±0'28 

No. of node bearing firsi 
hermaphrodite flower 1 

4'9x0-30 

12-2±0-21 

I0-5±0-37 

15-0±0-20t 

15-3±0-31t 

15'l±0*25t 

Staminate flowei s 

205 d-6* 1 

196±5-7 

I87T5-2 

17I±4-9 

161 ±4-6 

I09T3-2 

Hermaphrodite flowers 

lOibO' 16 

16±0-28 

20T0-54 

12:!:0- 18 

9±0-llt 

5±0-08 

Ratio of staminate/ 
hermaphrodite flower 

20-5 : 1 

12-2 : 1 

9-3 : 1 

14-2 : 1 

16^2 : 1 

21-2 : i 

Pollen sterility % of staminate 
flowers 

12 

34 

62 

67 

73 

81 

Pollen sterility % of hermaphrodite 

72 

78 

80 

86 

88 

97 


Significant at 5% level. t Not significant. 


irradiated with five doses, viz., 0-5, 1-0, 1*5, 2-0 
and 2-5 kR from source of gamma rays at a 

dose rate of 2100 R/minutc in air. Two hundred 

seeds were irradiated for each dose. Seeds of 
C. mcIo cv Hara Madhu w^cre sown on the one 
side of 30 m long and 8 m wide plots. Three 

replicates of ten plants wei'e taken for each dose. 
Pollen sterility f/. was isolated by germinating pollen 
in 10% sucrose and 3%. agar medium. 

Irradiation of seeds increased the length of vines, 
the number of nodes and lateral branches iipto 

1 kR and with higher doses these factors decrca.sed 
(Table 1). The first staminate llower appeared 
on higher nodes while the first hermaphrodite llower 
appeared on lower nodes up to 1 kR. Irradiation 
with higher doses didi not affect the position of 

first hermaphrodite llower but increased the node 
number to the first staminate llower. Irradiation 
upto 1*5 kR increased the number of hermaphrodite 
flowers, 2*0 kR had no significant elTect and 
2*5 kR reduced it drastically. Number of staminate 
flowers decreased progressively with .increase in 
dose. Irradiation caused a shift low/ards herma¬ 
phrodite flowers. Pollen sterility increased gradually 
with increase in dose (Table I). 


Our findings suggest that I-OkR irradiation is an 
ellective dose for inducing better vegetative growth. 
Similar results have also been reported for Cuemuis 
sativiis- and Lycopersiciini esciilciunni^r The irradia¬ 
tion of seeds suppresses maleness and promotes 
femalencss. This clearly shows that irradiation 
has properties opposite to gibberellins. Gibberel- 
lins are known to induce maleness*'". Recently it 
was found that irradiation induced ethylene pro¬ 
duction**. It is, therefore, possible that irradiation 
exerts its cflect on sex expression through ethylene 
evolution system. Ethylene has also been reported 
to cause femaleness". 

Financial assistance from the Department of 
Atomic Energy, Government of India, to A. K. 
Bisaria is appreciated. Thanks are extended to 
the authorities of IN MAS for gamma irradiation 
facility. 

Department of Botany, A. K. Bisaria. 

D.A.V. College, M. P. Kaushik. 

Muzaffarnagar (U.P.), Miss .1. K. Sharma. 

November 14, 1974. Indra Singh. 

" Present address : Department of Botany, tiindu 
College, Moradabad (U.P). 
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COLCHICINE INDUCED AMPHIDIPLOID 
BETWEEN MUNG (PHASEOLUS AUREUS ROXB.) 

AND URD (PHASEOLUS MUNGO L.) 
Interspecific hybridization is resorted to when the 
desired character is not found within the 
species. But in most of the cases, the fertility of 
species hybrids has been found to be very 
poor. The fertility of such hybrids may be 
restored through chromosomal doubling. Colchicine 
treatment is one of the efficient techniques 
of doubling the chromosomes. Sen and Ghosh~ 
and Dana- attempted the cross between mung 
{Phaseoliis aureus Roxb.) and urd iPhaseolus 
mungo L.) and reported that the fertility of was 
very low. The present investigation was undertaken 
to overcome the problem of fertility in the aforesaid 
species hybrid by the colchicine treatment. 
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parent. Three seedlings were treated each with 
0*25. 0*50, 1*00 and l*50f7 aqueous solu¬ 

tion of colchicine at two leaf stage during 
kJiarif 1972. The reagent was applied at the shoot 
apex for half an hour daily for seven days. Obser¬ 
vations were recorded and polyploid plants were 
identified. During kliarif 1973 amphidiploid Fj 
and the parents were grown in a completely 
randomised design with 5 replications. 

Re.sults and D iscussion 

Three seedlings were treated each with 0*25, 0-50, 
1 *00 and 1 *500^ aqueous solution of colchicine. One 
colchiploid plant was obtained with 0*25% and 
three plants w-ith 0*50% concentration. Polyploidy 
could not be induced with 1*00 and 1*50% 
colchicine. 

The colchicine treatment resulted in the inhibi¬ 
tion of seedling growth. The seedlings showed 
abnormalities like swelling of stem apex, thickening 
of stem and leaves and broadening of leaflet and 
flower size, etc. The seedlings which were treated 
wdth 1*00 and l-SOCf colchicine died after some time. 

The amphidiploid differed significantly from the 
Fj in respect of length and width of leaflet, stipule 
and flower (standard); number of cluster/plant; 
number of pod per cluster ; pod length ; number 
of seed per pod and 1000 grain weight (Table I). 
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Table I 


Comparison, of characters of amphidiploid, and parents (mung T.44 and urd T.9) 


Character 

Amphidiploid Fj 

Parents 

C.D. at 5% 

T. 44 

T. 9 

Plant height (cm) 

42-30 

43-10 

36-70 

40-30 

3-567 

No. of primary branches 

2-90 

2-70 

2-10 

3-70 

0-640 

Length of leaflet (cm ) 

9-99 

8-14 

8-73 

8-61 

0-711 

Width of leaflet (cm) 

9-34 

7-51 

7-39 

5-40 

0-584 

Length of stipule (mm) 

16-10 

13-20 

10-90 

12-20 

0-784 

Width of stipule (mm) 

5-30 

4-20 

5-20 

3-50 

0-329 

Length of flow^er standard (min) 

22-30 

17-00 

16-70 

16-60 

0-683 

Width of flow'er standard (mm) 

17-10 

14-10 

13-70 

12-60 

0-992 

Days to maturity 

86-50 

88-60 

64-10 

84-80 

4-779 

No. of cluster per plant 

8-40 

Nil 

5-10 

10-40 

1*720 

No. of pod per cluster 

6-10 

0-70 

5-20 

5-10 

0-905 

No. of seed per pod 

4-70 

2-10 

10-90 

5-90 

0-255 

Pod length ('em) 

4-60 

4-10 

7-16 

4-10 

0-404 

1,000 seed weight (g) 

44-60 


35-70 

40-00 

1-493 


Material and Methods 

Crosses between mung T. 44 and Urd T. 9 were 
made during summer 1972 using the former as female 


The expression of plant height, number of primary 
branches and period of maturity did not differ 
from F^. 
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The present findings are in general conformity 
with those of previous workers^ - •*''* for other 
systems. 

The fertility of fj. adjudged by the number of 
cluster per plant, number of pod per cluster and 
number of seed per pod was very poor as com¬ 
pared with the parents. In amphidiplold the values 
of these traits were 8*40, 4-60 and 4-70 respec¬ 
tively. The differences for these traits between, 
aniphidiploid and wore highly significant. On 
the basis of these observations it is obvious that 
the fertility in amphidiploid was restored to a. 
large extent. 

The present study illustrates that the problem of 
low' fertility in hybrids between mung and urd can 
be overcome by doubling the chromosomes through 
colchicine treatment. Thus the hybridization 
between the said two species is feasible for combin¬ 
ing the desirable characters of the two. 

Division of Plant U. Singh. 

Breeding and Genetics, P. Singh. 

U.P. Institute of 

Agricultural Sciences, 

Kanpur, December 29, 1973. 
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CONTROLLING EFFECT OF LIGHT AND 
FLOWERING ON LOCAL LESION PRODUCTION 
BY TOBACCO MOSAIC VIRUS IN 
DATURA METEL L. 

Datura meteh L., is an unreliable local lesion host 
of the tobacco mosaic virus (TMV). During the 
past 10 years it has been consistently observed that 
while at times well defined, discrete and necrotic 
local lesions are produced on the leaves of this 
plant, at other times no local lesions are observed 
regardless of the precautions taken. This erratic 
behaviour of the plant towards local lesion produc¬ 
tion has long been intriguing us. 

Recently we attempted investigation of this prob¬ 
lem and changed the light conditions and utilized' 
plants at different stages of growth, l.e., vegetative 
plants, plants with young and mature flower buds 
and mature flow'ering plants. The virus culture used 
was tobacco masaic virus propagated in Nicotlanct 


tahacum L., var. N.P. 31. The virus inoculum was. 
prepared by crushing the infected leaves in a 
pestle and mortar using distilled water as a diluent. 
The inoculations were performed by rubbing the 
crude sap with the forefinger dipped in the ino¬ 
culum. For each treatment at least six plants 
having three equal sized inoculable leaves were, 
taken. Local lesions were counted 6-8 days follow¬ 
ing virus inoculation. The temperature was 
maintained more or less same in all the conditions 
(25 It 3° C). 

Results showed that fewer diffused lesions, or 
none, were formed in plants kept in the dark or 
fiuorescent light in comparison with the discrete 
and necrotic numerous lesions appearing in plants' 
maintained in diffused or bright sunlight. Fewer 
lesions appeared in vegetative plants and a maxi¬ 
mum number of lesions in plants with mature 
flower buds. These lesions were well defined, 
necrotic and numerous (Table 1). 

Table I 

Effect of light and physiological status of the plant 
on the local lesion formation by TMV in 
Datura metel L. 



Bright sun¬ 
light 

DitTused 

light 

Dark 

Fluore¬ 

scent 

light 

Vegetative 

plants 

65 

68*® 

()>i. 

J2* 

Plants with 
initiating 
floral buds 

143 

138 

5 

15 

Plants with 
mature floral 
buds 

159 

173 

9 

32 

Mature 

flowering 

plants 

88 

124 

5 

20 


* Diffused lesions. 

** Necrotic, discrete lesions. 


Apparently, the light intensity and the maturity 
of the plant, at the time of inoculation, were the 
limiting factors for the lesion production on this 
plant. Normally, for virus bio-assay, the local 
lesion hosts used are young, rapidly growing vegeta¬ 
tive plants and preinoculation shading increase the 
lesion number' -. With Datura metel L., however, 
local lesions appeared optimally in plants grown in 
bright sunlight and in those with mature floral buds. 
The importance of flowering and high light intensity 
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favoLifing optimal lesion production are, perhaps 
hitherto, unknown. 

Department of Botany, H. N. Verma. 

Lucknow University, L. P. Awasthi. 

Lucknow. October 30, 1974. 
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UTllIZATION OF SULPHUR COMPOUNDS BY 
ALTERNARIA TRITfClNA 

Prasada and Prahhu-* reported a leaf blight disease 
of wheal and identified the pathogen as Aitcrnaria 
triticina Prasada and Prabhu. The disease has 
assumed epidemic proportions in India, with the 
introduction of high yielding varieties having ‘durum’ 
blood. A detailed investigation of nutritional require¬ 
ments and host pathogen relationships of this 
pathogen has been taken up in this laboratory and 
the effect of different sulphur compounds on the 
growth of Aitcrnaria triticina is presented here. 

Czapek-Dox liquid medium with 3% sucrose was 
used as the basal medium. Different sulphur com¬ 
pounds were added to the medium in quantities 
which supplied the same amount of sulphur present in 
0-5 g of MgSO., 7 H.,0. The pH of the medium 
was adjusted to 5*0 before sterilization. The flasks 
containing 25 mi of the medium were seeded with 
I ml aliquots of uniform spore suspension. The 
cultures were incubated at room temperature 

(25-30'" C) in dark and the growth of the fungus 
was determined as dry weight of mycelium after 
10 days. For each treatment four replicates were 
maintained. The pH values of the culture filtrates 
were also recorded. 

From the data ('fable 1) it is evident that 

A. triticina shows significant differences in the 
utilization of different sources of sulphur. 

Magnesium sulphate supported maximum growth. 
The same effect was reported by Hasija^ 

for A. citri and tenuis and by Singh and 
Khanna-^ for A. tennis. The latter fungus is 
frequently associated with blighted wheat leaves as 
a saprophyte-k Sodium sulphate, sodium thio¬ 
sulphate, sodium bisLilphate, potassium bisiilphate, 
sodium sulphite, ^tassium thiocyanate, ammonium 
sulphate and pcLissium persulphate supported pro¬ 
gressively less growth of the fungus. There was 
no growth on potassium metabisulphite and growth 
was very poor on thiourea which may be, as 


Table 1 

Effect of different snlplmr compounds an the 
prow'th of Aitcrnaria triticina 


Sulphur source 

Dry wl. of 
mycelium 
in mg 

(Average of 
4 replicates) 

id-I values of 
culture 
filtrates 

Ammonium sulphate 

107 

6-3 

Magnesium sulphate 

237 

S-0 

Potassium bisulphate 

144 

7-0 

Potassium mclabisulphatc 

Nil 

5-0 

Potassium persulphate 

106 

6-5 

Potassium thiocyanate 

120 

6-0 

Sodium bisulphatc 

156 

6*8 

Sodium sulphate 

165 

7-6 

Sodium sulphite 

131 

7-2 

Sodium thiosulphate 

160 

6-6 

Thiourea 

15 

5*5 

No sulphur 

89 

5-7 


F. test—Replicates : Insignificant 
Treatments : Significant 
S.E. :4-7 

C.D. at5%: !3'34. 

reported by Lily and Barnett-, due to the inability 
of the pathogen to break the carbon sulphur bond. 
Generally there is an increase in the pH values 
of the culture filtrates (5-5-8-()) where thei-c was 
growth. The results indicate that A. triticina is 
capable of utilizing a wide vaiaety of sulphur com¬ 
pounds but the growth response is better on 
sulphates. 

Department of Botany, C‘. S. K. Vua^a Kumar. 
Andhra University A. S. Rao. 

Post-graduate Centre, 

Guntur 522 005 (A.P), 

November 7, 1974. 
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EFFECT OF ETHREL ON ASCORBIC ACID OF 
COFFEE FRUITS 

Ethrel Spray on plants releases ethylene directly 
to plant tissues producing numerous physiological 
effects and regulate plant development, out of which 
hastening of fruit ripening is oneE As in other 
fruits, in coffee also the natural ripening agent is 
ethylene-. After spraying ethrel on mature green 
coffee fruits, it enters into fruit cells, releases ethylene 
and hastens the ripening process-*. Since quantitative 
changes of ascorbic acid are depended mainly on 
caibohydrate metabolism-*, changes in its content 
may occur with ethrel spray which was found to* 
influence the carbohydrate metabolism in ripe coffee 
fruits (Authors’ unpublished work). 

During 1973 crop season, nine plants of Coffea 
arabica L. cv. S. 795 at random were sprayed each 
with 750 ml aqueous solution containing 0-5 ml 
ethrel (2-chloroethane phosphonic acid, an Amchem 
product, Ambler, U.S.A.). The plants (19 years 
old) were grown under natural shade at Central 
Coffee Research Institute. The fruits were sprayed 
when they were in mature green condition. Thirteen 
days after spray, fully ripe fruits were collected, 
from sprayed plants and also from nine control 
(unsprayed) plants at random from the same plot. 
Fruit wall, mucilage and seed were separated and 
their ascorbic acid was determined-''. 

The ascorbic acid was significantly (at \%) lower 
in fruit wall with ethrel spray as compared to that 
of control, whereas in mucilage it was significantly 
(at 1%) more with ethrel treatment than of con¬ 
trol (Table I). Even though the vitamin content 
was more in seeds by about 9% with ethrel spray 
as compared to control, the increase was not stati¬ 
stically significant. 

Table I 

Effect of ethrel spray on ascorbic acid (nii’/JOO g 
fresh ivei^ht) in ripe fruits of arahica 
coffee cv. S. 795 


Fruit 

Control 

Ethicl 

C.D. 

at 

component 

(unsprayed) 

sprayed 

5% 

1% 

Fruit wall 

6-02 

1-72 

3-77 

NS 

Mucilage 

0-58 

Ml 

0-30 

0-50 

Seed 

45-15 

49-02 

NS NS 

Total 

51-75 

51-85 



NS: Not significant. 




•Distribution 

of ascorbic 

acid in 

different 

com- 


ponents of green and ripe fruits of five coffee types 
belonging to three coffee species, and of pulp and- 


pulped water of bulk arabica has oeeii reporied^'S. 
However, ethrel spray has not caused any adverse 
effect on ascorbic acid content in the fruits as a 
whole, except for the quantitative changes in different 
fruit components as compared to the fruits of con¬ 
trol (unsprayed) plants. 

The authors are grateful to Dr. G. 1. D'Souza, 
Director of Research, for encouragement. They 
also thank Messrs. Agromore Limited, Bangalore, 
for the free experimental sample of ethrel. 

Division of Plant Physiology, N. H. Gopa!.. 

Central Coffee Research Institute, N. Vasudkva. 
Coffee Research Station-577117, 

Chikmagalur District, 

Karnataka, November 3, 1974. 
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TWO NEW DISEASES OF SAFFLOWER FROM 
INDIA 

Safflower (Carthamns tinctorius Linn.) is an 
important oil seed crop cultivated in several States 
of India. During survey in Varanasi and 
Mirzapur Districts, two new root diseases were 
observed. 

1. Wilt of Safflower 

The disease appears at different growth stages. 
A characteristic symptom is unilateral yellowing of 
the foliage followed by wilting (Fig. 1). Half of 
the leaf gets discoloured with the midrib usually 
curved towards the chlorotic side. Some plants 
look stunted coupled with dark green foliage and 
with distorted shape. Yellowing starts from the 
lower leaves and progresses upward. The affected 
leaf tissue generally turns brown and gets killed. 
Dark brown discolouration in the vascular tissues 
can be traced from the root to the upper part of 
the stem (Fig. 2). In a few cases cream> white 
mycelium was observed at collar region progressing 
externally upward on the stem, 
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The pathogen was isolated on P.D.A. from, 
diseased roots. Mycelium delicate, white or peach 
usually with a purple tinge, sparse to abundant then 
lloccose becoming felted and sometimes wrinkled 
in old cultures. Microconidia borne on simple 
phialids arising laterally on the hypha or on short 
sparsely branched conidiophores, abundant, oval- 
ellipsoid cylindrical, straight to curved, 5-12 x 2*2— 
3-5 M. Macroconidia sparse borne on more elabo¬ 
rately branched conidiophores. They are thin 
walled, generally 3-5 septate, fusoid-subulate and 
pointed at both ends. Three septate spores in 
range 27-46 x 3-4*5 // is most common. Chlamydo- 
spores smooth walled, generally abundant and 
are both terminal and intercalary, usually solitary 
but occasionally formed in pairs. 

The fungus has been identified as Fiisarlum oxy- 
sponim f. sp., carihami and has been confirmed by 
C.M.I. (IMl-l 66917). Pathogenicity test was 
proved following the method suggested by Klisiewicz 
and Thomas (1970). 

The disease was first reported from California 
(Klisiewicz and Houston, 1962) and this is the 
first report of its occurrence in India. The disease 
incidence was estimated at 5-15% in most of the 
fields but in some it was as high as 25%. 

2. Dampinsi-off of Safflower 

The disease was observed at a very early stage. 
In the morning hours affected plants droop and 
topple over either inidividually or in patches. The 
emerging radicle gets infection and soft lesion 
formed which progresses upward causing death of 
the seedling (Fig. 3). The fungus was isolated from, 
diseased seedlings on P.D.A. Cultures at first white 
with floccose aerial mycelium tinged with peach but 
after 7-14 days changed to beige and finally to 
deep olive buff. From below initially peach coloured 
changing to vinaceous fawn and finally dark brown. 
Conidia at first sparse and produced on simple 
lateral phialids, 10-12*5x2*5-3//, on aerial myce¬ 
lium. After about 14 days conidia are more 
abundant with the production of compact penicil- 
lately branched conidiophores. These arise from 
a lateral branch which initially may be of one cell 
and bears 2-4 phialids at the apex, or 2-4 branches 
may form at the apex, each of which may produce 
several phialids. These phialids are generally 
obclavate, 12-17x3-4//. Sporodochia generally 
absent. The conidia are falcate with a well deve¬ 
loped pedicillate foot cell and an attenuated apical 
cell which is bent inwards exaggerating the normal 
curve of the spore. Mature conidia have 4-7 thin 
but distinct septa measuring 22-60 x 3*5-5*9//. 
Chlamydospores intercalary, solitary, in chains or 
in knots, globose, 7-9 // in diameter, Intercalary 
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chlamydospores in the mycelium are formed singly 
or in chains. Perithecia not observed. 



Figs. 1-3. Fig. 1. Will of safflower incited by 
Fusariuni oxysponau f. sp. cartliami showing unilate¬ 
ral willing. Fig. 2. Va.sciilar di.scoloiiration of safflower 
roots due to F. oxysporiim f. sp. carfhaffu. Fig. 3. 
Damping off of safflower seedlings incited by 
F. eqitiseti. 

The fungus has been identified as Fiisariiim 
eqiiiseti (Corda) Sacc. and confirmed by C.M.I. 
(IMi—166921). Pathogenicity test was proved 
following method suggested by Klisiewicz and 
Thomas (1970). Damping-off of safflower incited 
by F. eqiiiscti is a new disease reported for the 
first time. 

Cross inoculation tests on young seedlings and 
21 day old plants of safllower were carried out and 
invariably negative i(esults were obtained. Thus 
confirming that the above two diseases are distinct 
and are incited by two different organisms. 

Thanks are due to Dr. C. Booth of the Com¬ 
monwealth Mycological institute, Kew (U.K.), for 
confirming the identification. Thunks m also due 
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to CSIR. New Delhi and UGC for award of 
fellowships to AKS and DKC respectively. 
Department of Plant A. K. Singh. 

Pathology, D. K. Chakrabarti. 

Faculty of Agriculture, K. C. Basu Chaudhary. 
Banaras Hindu University, 

Varanasi 221 005, February 18, 1973. 
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REVERSAL OF CHLORAMPHENICOL 

INHIBITED GROWTH BY RIBOFLAVIN IN 

GREEN GRAM {PHASEOLVS RADjATUS L.) 

Until recently it was felt by many physiologists 
that no B vitamin is implicated in protein synthesis. 
The concept that B vitamins act merely as catalysts 
and coenzymes is becoming more and more fluid. 
By virtue of possessing a pyridine ring as the 
principal chemical constituent with nitrogen as an 
essential element. B group vitamins appear to- 
influence many physiological processes. The 
present knowledge as to what physiological 
processes are influenced by B vitamins is 

very cursory. That nicotinic acid effects nucleic 
acid and protein synthesis as well as growth and 
yield was shown by Bogdonovah The present 

study was designed to understand the mechanism 
of action of riboflavin (B^,) in chloramphenicol 
inhibited growth. Considerable literature is available 
concerning the protein inhibiting nature of chloram¬ 
phenicol. 

Green gram seeds (cultivar) were subjected to 
presowing treatment for 24 hr in 20 ppm of 

chloramphenicol, 20 ppm of riboflavin and their 
combination in Petri dishes in a luminosity of 

1000 Lux and at 25° C it 1“ after which the seed¬ 


lings were transferred to distilled water and allowed 
to grow for a period of one vveck. The starch 
content was estimated according to the method of 
McCready et al.-. The activity of amylase was 
determined by the method of Bernfeld-h The 
growth of the seedlings was measured in terms of 
fresh and dry weights as well as length of the seed¬ 
lings. 

The fact that chloramphenicol is an inhibitor of 
protein synthesis was well established-^. Prior to 
its action on protein synthesis it appears from the 
present study that the hydrolysis of starch to 
reducing sugars is inhibited thus reducing the sub¬ 
strate for respiration consequently affecting growth. 
The action of chloramphenicol on starch hydrolysis 
(as evinced by amylase activity) may be preceded 
by its action on protein synthesis as starch is the 
first metabolite to be acted upon. This statement 
can be substantiated by the observation made by 
Nurten‘‘ that the primary action of chloramphenicol 
is in the inhibition of water uptake and water 
permeability in potato. 

Riboflavin treatment caused an increase in starch 
hydrolysis which is also associated with increase 
in growth. An earlier report by Gopala Rao<> 
indicated that riboflavin increases respiration, 
protein and chlorophyll content. In the present 
study it was observed that although starch hydro¬ 
lysis is high the activity of amylase is low which 
may be apparently due to an inhibitory action of 
ri'boflavin on the enzyme amylase. It is quite 
possible that other enzymes concerned with starch 
hydrolysis, viz., starch phosphorylase are activated 
It is a well-known fact that enzymes such as R, 
and Z, P and Q are also involved in starch hydro¬ 
lysis”. 

The reversal of chloramphenicol inhibited growth 
by riboflavin (78% on the fifth day—^Table I) 
supports the earlier observation by Gopala Rao^ 


Table I 


Days after sowing 


Control 


Chloram- Ribofiavin Chloramphenicol 4- 

phcnicol Riboflavin 


1. Growth 
Starch 

Amylase activity 

2. Growth 


0-83 

0-72 

456 

481 

0-080 

0-055 

2-94 

1-91 

392 

467 

0-175 

0-105 


0-84 

0-80 

(11-10) 

440 

448 

0-075 

0-080 

3-54 

2-54 

(32-90) 

376 

426 

0-150 

0-135 


Starch 

Amylase activity 
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Days after sowing 

Control 

Chloram¬ 

phenicol 

Riboflavin 

Chloramphenicol + 
Riboflavin 

3. Growth 

5-37 

2*92 

6*18 

4*06 

(39*00) 

Starch 

297 

411 

258 

362 

Amylase activity 

0-140 

0*120 

0*130 

0*130 

4. Growth 

10*87 

5*57 

15*19 

9*65 

(73*20) 

Starch 

213 

393 

213 

313 

Amylase activity 

0*240 

0*170 

0*215 

0* 195 

5, Growth 

18*15 

8*90 

21*22 

15*84 
(78*10) 

Starch 

123 

190 

114 

176 

Amylase activity 

0*390 

0*310 

0*355 

0*385 

6. Growth 

21*09 

12*32 

24*21 

18*99 

(54*10) 

Starch 

77 

123 

59 

86 

Amylase activity 

0*280 

0*235 

0*265 

0*270 

7. Growth 

24*16 

18*21 

24*56 

22*58 

(23*90) 

Starch 

47 

53 

36 

47 

Amylase activity 

0*190 

0*320 

0*175 

0*295 


Note: The figures ia the parenthesis represent percentage of reversal by riboflavin. 
Growth (length in cm) The values are the means of ten replications. 

Starch (mg/gm dry wt). 

Amylase activity (expressed as optical 
density/ml of homogenate). 


The values are the means of three replications. 


that riboflavin activates protein synthesis thus 
causing an increase in growth of the seedlings 
(50% over control on the 4th day in the present 
study). With reference to the interaction of ribo¬ 
flavin and chloramphenicol on amylase activity the 
values are intermediate between riboflavin and 
chloramphenicol indicating the capacity of riboflavin 
to partly nullify the effect of chloramphenicol even 
with regard to amylase activity. 

The authors thank Prof. V. S. Rama Das for 
providing facilities and his constant encouragement. 

Department of Botany, P. Gopala Rao. 

Sri Venkateswara Univ., A. Nagi Reddy. 

Tirupati (A.P-), N. Rajakumar. 

November 16, 1974. 
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CHROMOSOME NUMBER OF THE PARAM- 
PHISTOME [GIGANTOCOTYLE EXPLANATVM 
(NASMARK, 1937)] 

The Paramphistome group of digenetic trematodes 
are important from medical as well as veterinary 
standpoints in view of their common infestation of 
animals and humans. Divergences of opinion and 
ambiguities exist regarding their cytology and 
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taxonomy. Reliable descriptions of chromosome 
numbers, their behaviour and karyotypes of several 
Paramphistomes have not been availablei“i^. There 
is also a lack of knowledge on the chromosomes 
of several unexplored species from these angles. 
Gigantocotyle explanatum'^'^'^- is one such parasite 
commonly found in the livers, bile ducts and the 
gall bladders of domesticated ruminants. The 
chromosome number of this Paramphistome has 
been reported here. 

The adult parasites were collected from the livers 
of buffaloes. Out of twenty livers examined four¬ 
teen of them showed heavy infection. They were 
processed for the chromosome analysis by the 
method described earlier by the authorsi-^’i-^. All 
the divisional stages were traced to the haemato- 
xylin squashes of testis of forty parasites. 

The chromosome number was established as 
2 n zz 18 from the counts of fifty well spread sper- 
matogonial metaphases. A representative karyotype 
is presented in Fig. 1. It consists of five pairs 
of submetacentric, two pairs of metacentric (pairs 
6 and 7) and twoi pairs of acrocentric (pairs 2 
and 9) chromosomes. The number was also con¬ 
firmed by screening two hundred meiotic stages. 
The chromosomes seen during diplotene (Fig. 2), 
very late diakinesis (Fig. 3) and metaphase 1 
(Fig. 4) corroborate the above observation. Basing 
observations on gametogenesis of G. hathycotyJe 
from sectioned material, Willmott^ described the 
number as 2 /z = 12 consisting of eight short and 
four long chromosomes. It was also further opined 


Sill III! ti 
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• Figs. 1-4. Fig, 1. Karyotype of Gigantocotyle 
explanatum, x ca. • 2,500. Figs. 2-4. Diplotene, 
late diakinesi§ ^nd metaphase • J respectively, 
X pa. 1,300, 


that no accurate counts and descriptions were 
possible. Much of reliance cannot, however, be 
placed on sections for such critical observations in 
view of their limitations. The chromosome number 
of the only other species of the same genus un¬ 
explored from this aspect has been established 
here as 2/z == 18 along with the classification. 
This indicates that there is a variation in number 
at the level of the species. While Short and 
MenzeP-'^ contended that only the genera could 
be distinguished based on chromosome numbers, 
the results reported here are relevant in that such 
a distinction could be made not only within a 
genus but between species. 

The authors are thankful to Profs. O. S. Reddi 
and P. Ramachander Rao for their interest and 
to Dr. T. Vasil dev for the identification of the 
parasite. 

Department of Zoology, P. Venkat Reddy. 

Post-Graduate Centre, 

Osmania Unversity, 

Warangal 506 009, 
and 

Cytogenetics Laboratory, S. Subramanyam. 

Department of Genetics, 

Osmania University, 

Hyderabad 500 007, March 25, 1975. 
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EXPERIMENTAL INDUCTION OF 

«INTERCOTYLEDONARY INTERNODE ” IN 
MATURE EMBRYOS OF AZADIRACHTA INDICA 
A. JUSS. 

Recently it has been shown that the excised 
embryos of Azadlrachta indica grown in distilled 
water or simple mineral solutions exhibit rare 
morphogenetic responses^. The phenomenon) 
included the production of callus followed by bud- 
formation in the pliimular region in entire and, 
decapitated seedlings. While conducting surgical 
experiments on the mature embryos of A. indica 
the present authors noticed another rare morpho¬ 
genetic expression—the production of an “inter-' 
cotyledonary internode” between the two cotyledons. 

The mature embryos exhibit two cotyledons dis¬ 
posed in an opposite manner. During the present 
study a majority of the germinating seedlings 
maintained this condition. However, the embryos 
subjected to surgical treatment behaved differently. 

The embryos were removed from mature fruits 
which were opened after surface sterilization with 
70% alcohol. After soaking them in sterile distilled 
water for an hour the brown seed coat was removed) 
exposing the cotyledons and the embryonal axis. 
The hypocotyl apex was removed by a transverse 
cut with a sterile blade. After this operation the 
embryo was allowed to grow in sterile petri dishes 
over cotton wads soaked in Hoagland’s mineral 
solution. While a majority of the treated embryos 
developed a hypocotyl and adventitious roots and! 
retained the cotyledons in an opposite position, a 
few were different. The latter showed the dis¬ 
placement of the cotyledons from the opposite posi¬ 
tion to an alternate one. In this process an inter- 
node was formed between the two cotyledons 
(Fig. 1). 



Fig 1. Azadirachta indica. Photograph showing 
a seedling with intercotyledonary intemode (Arrow). 
Vertical bar is 5 mm. C, Cotyledon; E, Epicotyl; 
H, Hypocotyl. 


It was thought that a re-examination of the 
alignment of the cotyledons in a large number of 
embryos may reveal the prevalence of alternate 
condition in some. A survey indicated that the 
cotyledons were so closely situated on the 
embryonal axis that it was difficult to discover 
incipient 'internodes’ between cotyledons. The 
surgical removal of the hypocotyl apex was 
repeated and the embryos grown on mineral solu¬ 
tions. It was later discovered that the occurrence 
of intercotyledonary internodes was frequent in 
specimens which accidentally received a superficial 



Fig. 2. Azadirachta indica. Diagrams showin.* 
the disposition of vascular tissues in the seed]in,: 
shown in Fig. 1. A, Transverse section through thr 
upper cotyledonary node. B, Transverse sectioii 
through the intercotyledonary intemode. C, Trans ¬ 
verse section through the lower cotyledonary no<lr 
CC, Cotyledon ; CA, Cambium ; CT, Cotyledonui \ 
trace ; FI, Phloerq. fibres; PH, Phloem; Xy, Xylent 
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surgical injury just below one of the cotyledons. 
An anatomical study of such embryos (Fig. 2, A-C) 
indicated that the injury was confined to a side of 
the axis and did not reach the vascular cylinder. 
There was initiation of cork cambial activity ini 
the injured region. The elongation of axis lying 
between the cotyledons resulted in the formation 
of the 'intercotyledonary intemode’ and conse¬ 
quent change from opposite to alternate condi¬ 
tion of the cotyledons. It was found that the inter- 
cotyledonary internode elongated like any normal 
intemode and the distance by which the cotyledonsi 
were separated was considerable, being up to 10 mmi 
in 15 days. 

The altered nodal condition was studied in trans¬ 
verse sections of the axis (Fig. 2, A-C). It was 
found that a central double strand and two laterals 
were given off to each cotyledon. Cambial forma¬ 
tion in the intercotyledonary intemode was 
normal. Secondary phloem and xylem were) 
formed. There was normal disposition and dif¬ 
ferentiation of phloem fibres. 

The formation of the intercotyledonary intemode 
indicates that alternate ’phyllotaxy’ of the cotyle¬ 
dons may be a possibility. This is likely to alter 
the emphasis on theories which are based on the 
opposite condition as a general rule. It is likely 
that surgical injury in this experimental study 
induced the incipient internodes to develop fully 
and result in alternate cotyledons. 

Dept, of Biological D. Padmanabhan. 

Sciences, ’ ! 

Madurai University, 

Madurai 625 021, India, 
and 

Department of Botany, A. Muneeswaran. 

V.H.N.S.N. College, 

Virudhunagar, Tamil Nadu, India, 

November 14, 1974. 

1. Rangaswamy, N. S. and Promila, Zeits. fur 
Pfianzen. physiol, 1972, 67, 377. 


PLEUROTUS SAJOR^CAJU (FR.) SINGER, 

A PROTEIN RICH NITROGEN FIXING 
MUSHROOM FUNGUS 

In a search for new sources of protein food to 
improve the nutritional quality of our diet we came 
across an edible mushroom in Pleurotus sa)or-cajii 
(Fr.) Singer which has been reported to produce 
sporophores in the greenhouse under artificial culture^. 
The fungus has been found to grow readily on 
farm wastes, producing sporophores and in the process 
|ixing atmospheric nitrogen to enrich the substratum: 


The data in support of this are presented in this 

paper. 

Pure cultures of Pleurotus sajor-caju obtained 
from Dr. C. L. Jandaik, Indian Agricultural Research 
Institute, New Delhi, was used in these studies. 
Fresh isolates of the fungus were obtained from 
fresh sporophores, by the tissue culture method and 
were maintained on oatmeal agar slants. For in 
vitro study the fungus was grown on synthetic 
media-, without nitrogen source. Analar grade 
chemicals and double distilled water were used to 
avoid nitrogen in the medium. For spawning beds 
maize grain spawn^ was used. A mixture of paddy 
straw, wheat straw and hulled maize cobs in the 
ratio of 1:1:1 (W/W) was used as a substrate 
(bed) for the production of the mushroom. The 
substrate was pre-soaked for 12 hr in water and 
spread in trays (60 X 45 X 15 cm) and spawned! 
with about 500 g of grain spawn. Estimation of 
protein^ in the sporophores and the spawned sub¬ 
strate was carried out at periodical intervals. 

The growth in vitro and protein content of 
P. sajor-caju estimated at periodical intervals are 
presented in Table I. The fungus not only put forth 

Table I 

In vitro growth and protein content o>f Pleurotus 
sajor-caju in nitrogen-free medium 


Incubation 

period 

Mycelial 
dry wt. 
in mg/ 
100 ml 

% 

mycelial 

nitrogen 

% mycelial 
protein 

%N 
in the 
liquid 
medium 

1st week 
after ino¬ 
culation 

43 

2-1 

13-5 


2nd week 

80 

2-28 

14-3 


3rd week 

107 

2-75 

11 1 

009 

4th week 

120 

2*81 

17-6 

012 

5th week 

130 

2-91 

18-2 

019 


good growth in the nitrogen-free medium but also* 
its nitrogen fixing ability was indicated by increased! 
N-content of the mycelium over a period of five 
weeks. Nitrogen fixation by higher fungi has been 
reported by Ginterova^. 

The nitrogen content of the bed, inocculated with 
P. sajor-caju at different intervals, is presented in 
Table II. There is a steady increase in the nitrogen 
content of the substrate iipto 30 days of spawnin|j 
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Table II 

Nitrogen content of the bed and yield data of Pletirotus sajor-cajii 
(average of four replications) 


Particulars 

% nitrogen 

% protein 

Date of 
harvest 
of mushroom 

Yield in 
g/bed of 

3 kg 

Uninoculated bed 

0-25 

1-56 



Inoculated bed 

0-31 

1-93 



5 days after inoculation 

0-97 

6-06 



10 days after inoculation 

2-17 

13-56 



20 days after inoculation 

2-94 

18-37 

23i d day 

320 



32nd day 

120 

30 days after inoculation 

2-92 

18-25 

39th day 

100 

40 days after inoculation 

2-53 

15-81 

45th day 

105 



55th day 

250 

50 days after inoculation 

2-32 

14-50 

Nil 


60 days after inoculation 

2*23 

13-93 

Nil 




Total 

mushroom yield 

895 


Protein content of spoiophores 34- 5% 


Total N in the beginning : 7-44 g 

N fixed through sporophore : 63 - 36 g 

N fixed in the substratum : 46-08 g 

Total N fixed during 60 days : 109-44 g 


after which there is a decline. The increased 
protein content of the substratum indicates positively 
the N-fixing capacity of the fungus. Sporophores; 
appeared from 20-25 days after inoculation of the 
bed and contained 34-5% protein, on dry weight 
basis. After the harvest of sporophores, the sub¬ 
strate contained protein, varying from 15 to 18%. 
The sporophores are tasty and delicious as a protein- 
rich food and the substrate with enriched nitrogen 
could be used as manure to crop fields. P. sajor-cajii 
has also been successfully raised on the stem bits 
of bhendi, brinjal and papaya, mixed in equal 
proportions with paddy straw and wheat straw. 


Tamil Nadu Agricultural 
University, 

Coimbatore 641 003, 

April 15, 1975. 
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SHORT SCIENTIFIC NOTES 


Bacterial Cultures as Possible Analogues of Chemical 

Fertilizers 

Since the pioneering work of Winogradsky*^, the 
use of bacterial culture to ameliorate soil fertility 
has attracted much attention of the microbiologists. 
In the wake of power crisis, shortage of petroleum 
products, and spiralling rise in price of chemical 
fertilizers, researches are continuing in laboratory and 
field. Field measurements of N^, fixation in Cali¬ 
fornian soils have revealed dramatic rise in the 
activity when soils are inoculated with azotobacters 
or clostidia plus carbohydrate-. 

Along with a basal amendment of phosphate, 
several sources of azotobacter cultures (JNKVV", 
Bactogin'', Bioifertilizers^* and Bafe®) were applied 
to wheat, Narmada-4 under dryland conditions 
during 1973-74. The germinability and grain yield 
of single row treatment were noted. The Bafe 
brand culture could increase the germinability by 
50%, and the yield by 11% in a non-significant 
manner (control = 738 g/5 m row). The observed 
increment in germinability and in yield were with¬ 
in the limits of field experimentation, and tallies 
with the report of Mishustin^. 

Research data revealed that the inclusion of dimers 
of aldose-aldonic acid, mixtures is necessary for 
making the bacterization agronomically sound. 
Another trjal with this type of culture prepared as 
described^ was •* laid out with adequate statistical 
controls using combination of half and full recom¬ 
mended doses of nitrogenous fertilizer (15 and 
30 kg Nha'J) with basal application of 30 kg 
P^Or/ha. Azotobacter culture was applied to tho 
seed at the rate of 5 g/kg. Bacterization was found 
to be equivalent to 15 kg N ha"’, increasing the 
yield by 43% (control yield = 12*5 q ha"^ ; LSD 
at P = 0*05, =:3-98 q; CV =27%), and further 
it was compatible with the half dose, which resulted 
in no additional increase. Full dose was as good' 
as the half dose in the dry land cultivation, full 
dose giving 19-0 q ha"^ and half dose giving 
20*5qha'k' Because the benefit from bacteriza¬ 
tion is substantial it seemingly dispenses away the 
application of chemical fertilizers. Docs this mean 
partial or complete replacement ? Can bacterial 
cultures act as an analogue of chemical fertilizers ? 
Compounds like gibberillins and oonactins elaborated 
by the inoculant bacteria*^ are likely to insure a 
healthy plant stand, full of vigour drawing adequate- 
nutrients needed for growth and production from- 
;he soil. But, whether this kind of bacterization 


alters the microbial equilibrium to such an extent 
that nutrients are helped out from the soil or atmo¬ 
sphere to the agronomic benefits is largely undeter¬ 
mined. Incorporation of additional components 
into the cultures needs confirmation in a few more 
trials -on crops. I he newly formulated bacterial 
fertilizers on this design are currently under evalua¬ 
tion for their agronomic utility. Once the utility is 
established, the development of technology can be 
perfected. 

Microbiology Section, J. N. Dube. 

Faculty of Agriculture, 

Jawaharlal Nehru Krishi 
Vishwa Vidyalaya, 

Jabalpur, 482 004, December 11, 1974. 


a. Jabalpur Product, h. Bombay Product, c. 
Poona Product. 
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Varietal Reaction to the Sheath Rot of Rice {Aero- 

cyUndrmm oryzac Saw) 

Sheath rot of rice caused by Acrocylindriiun 
oryzae Sawada has been reported from Japan’, 
Thailand-, few countries in South East Asia-’ and 
India (Tamil Nadu and Hyderabad) '•'''. 1'hc disease 
was noticed in a number of varieties in all seasons 
at the Paddy Breeding Station, Coimbatore. The 
pre.sent study was aimed to assess the reaction of 
some -of the newly released and improved varieties 
to sheath rot under field condition. 

Rice plants at hooting stage in one metre square 
at random were examined, the number of infected 
and healthy plants and tillers noted and the 
percentage of disease incidence worked out. Dark 
brown to chocolate brown spots on upper sheaths 
resulting in eithei* partial or incomplete emergence 
of the panicle and seed sterility are the chief 
symptoms of the disease. Almost all the grains 
in a sheath rot affected panicle invariably become 
brown in colour. The reaction of the varieties is 
given below : 

Annapoorna (40-5); RP 4-14 (lET 2234) 
(33-3); Kannaki (28-5); Soorya (26-0); Cauvery 
(22-0); 6543 (20-0); ADT 30 (17*2); Jaya (16-8); 
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Tamil Nadu Agril. Univ., 

C. 

L. Subramanian. 

Coimbaiore-S, 

G. 

R\m.akrishnan. 

December 27, 1974. 
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Occurrence of a New Disease on Giape Seedlings 

Caused by Phytophthora nicotianae var. parasitica 

(Dastur.) Waterhouse from India 

Since 1972, severe outbreaks of a “'damping off 
disease of hybrid grape seedlings have been obser\-ed 
at the Indian Institute of Horticuitoral Research, 
Hessaraghatta. 

The disease symptoms appear as light brown, 
irregular water soaked areas on the collar region 
of the \’Oung seedlings, which soon enlarge and 
coalesce forming distinct depressed lesions and 
ultimately the seedlings collapse. Bleaching of the 
leaves is another initial characteristic symptom of 
this disease. 

Microscopic examination of affected tissues from 
diseased seedlings repeatedly showed the presence 
of abundant Papillate sporangia and non-septate 
mycelium. The sporangia on germination produced 
biflagellate zoospores, characteristic of the genus 
Phytophthora. Based on the morphological and 
cultural characters, the funguss W'as identified as 
Phytophthora nicotianae var._ parasitica (Dastur.) 
Waterhouse. On artificial inoculation, this fungus was 
found to be pathogenic on seedlings of Aster, 
Carnation, Bougainvillea, Petunia and Hibiscus. In 
addition, green fruits of tomato, okra, capsicum. 


U:^c Koies 

bean, cocoar.u:, jack and guava were also 
iG be sa^cepiible. 

D/.iiioa o: Plant Pathology, T. S. Swdhar. 

injian inst. oi Hori, B. A. Ullasa. 

Research UCARj, H. S. SoKi. 

B.;aga]ore-6, February 5, 1975. 

Addition to the Host Range of the New Strain of 
Brinjai Mosaic Mriis 

In the earlier repoa (Naqvi and Mahmood^) a 
new strain of brinjai mosaic virus (BMV) has been 
.*-epo.aed. On funher studies, how^ever, some 
Soianaceous plants were proved to be additional 
hosts of the virus. These are : Solanum aculeatum 
Si. Lag., S. avicidare Forst., S. hispidum Pers., 
5. hybridiini Jacq. and S. mammosiim L. All the 
above hosts produced characterstic symptoms and 
the virus could be recovered on back inoculation to 
the test plants of 5. meiongena L. var. Pusa Purple 
Long. 

Depanment of Botany, S. Quamar A. Naqvi. 

Aligarh Muslim University, K. Mahmood. 

Aligarh 202 001, India, 

February 28, 1975. 

i. Naqvi, S. Q. A. and Mahmood, K., Proc. 62nd 
Indian Sci. Cong. (Botanv), Part 111, 1975, 
p. 59. 

Some Observations of Gamma Irradiation on Growth 
and Flowering of Tuberose Bulbs 
The Department of Horticulture, Mahatma 
Phule Krishi Vidyapeeth, Rahuri, has initiated a 
programme of irradiation research on ornamental 
crops with a view to evolve improved strains 
through mutation. The present observations 
include data on dose-response of tuberose flowering 
to radiation. Some of the somatic effects are also 
included in this short report. Desai^, while study¬ 
ing effects of irradiated bulbs of tuberose with 
acute doses of gamma ra\^s, reported that bulbs 
survived upto 2*5 Kr. 

150 bulbs of single tuberose were irradiated at 
Bhabha Atomic Research Centre, Trombay, with 
0*5 Kr., 2-5 Kr. and 3*5 Kp:. doses and planted 
on 20-6-1974 in the horticultural Nursery of the 
Department of Horticulture, at Rahuri. About 
20-25 bulbs of equal size were irradiated with, 
each dose. 

Data were recorded in date of appearance of 
first flower stalk, length of stalk at first flowering, 
data of first flower opening, length of flower-stalk, 
girth of stalk, length of internodes and the number 
of leaves when first flower stalk emerged. 

From Table I it is seen that the gamma dose 
of 0*5 Kr, gave one desirable mutant with bolder 
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Table I 




Effect of 

gamma irradiation on growth and 

ftowerj 

2 g or lube rose 

Gamma 

dose 

(Kr) 

No. of 
days 
required 
for first 
flowering 

Length 
of stalk 
at first 
flowering 
(cm) 

No. of 
days 
required 
for first 
opening 
of flower 

Length 
of flower 
stalk 
(cm) 

Girth of 
flower 
stalk 
(cm) 

Length 
of inter- 
nodes 
(cm) 

No. of 
lea\'es 

when 1st Other observations 

flower 
stalk 
emerged 

Conti oi 

150 

40-42 

156 

70 

2-5-3 

8-10 

1500 

0 5 

140 

50-58 

145 

73-90 

1-5-4-0 

8-14 

13-30 One mutant gave bolder 
flowers compared to con¬ 
trol plants. Flower tube 
length was 5 cm com¬ 
pared to 4-0-4-5 cm of 
control and other doses. 
Flower diameter was 4-1 
cm compared to 3-5-4 
cm in control and other 
doses. 

1-5 

140 

42-50 

148 

69-75 

1-5-40 

10-14 

11*20 4-5 stalks were found 
bifurcated. Leaves with 
ivory coloured midrib. 
3 flowers at one place 
instead of 2 in control 
and other plants. 


2* 5 Very poor sprouting of bulbs. 4 out of 25 bulbs sprouted upto 5 months after planting. 
3 * 5 No. sprouting of bulbs. 


flowers compared to control plant and plants from* 
bulbs treated with other doses. As reported by 
Desai the abnormalities like bifurcated stalks, 
ivory coloured midrib were observed in bulbs 
treated with 1*5 Kr gamma dose. The higher doses 
like 2 • 5 Kr and 3 - 5 Kr proved to be more or 
less lethal for sprouting tuberose bulbs. 

Mahatma Phule Krishi A. V. Patil. 

Vidyapeeth, P. N. Kale. 

Rahuri District, S. N. Kaulgud. 

Ahmednagar (M.S.J, 

December 6, 1975. 

1. Desai, B. M., Report from Bhabha Atomic 
Research Centre, Trombay, on Irrodiation 
Research on Ornamental Plants (un¬ 
published). 


Dostable Haemoglobin 

Unstable haemoglobin syndromes comprise of a 
group of inherited disorders characterised by 
haemolytic disease of varying severity. In view of 
paucity of reports in Indian literature, tests were 
conducted to detect this abnormality in 10 normal 
persons and 31 patients with different haematologi- 
cal disorders attending the Department of Haemato¬ 
logy of the School of Tropical Medicine, Calcutta. 

In control subjecls, the range of heat-labile 
haemoglobin was 0 to 1*8%. Series of estimations 


from blood samples, preserved in A.C.D. solution, 
revealed a gradual rise of unstable haemoglobin 
level reaching 4Cc on the 10th day and thereafter 
a fall reaching normal level after two weeks. 

Two cases of unstable-haemoglobin syndromes 
were detected ; One had 32 Sc of unstable haemo¬ 
globin with mild haemolytic anaemia and the other 
with \2'5^c of unstable haemoglobin associated 
with iron deficiency anaemia. 

Excess amounts of heat-labile haemoglobin upto 
12% range were detected in 10 out of 16 cases 
with Haemogiobin-E-Thalassaemia disease. It is 
probably from the excess alpha chains synthesised 
by the reticulocytes and young red cells. 

Heat-labile haemoglobin was not detected in other 
haematologic disorders such as, iron deficiency 
anaemia, glucose-6-phosphate dehydrogenase defi¬ 
ciency, idiopathic thrombocytopenic purpura and 
myelophthisic anaemias. 

Dept, of Pathology, R. C. Misra. 

S.C.B. Medical College, 

Cuttaek 753 007, November 21, 1974. 


Occurrence of Pythium butleri Subr. in Amaranthus 
tricolor var. gangeticus (Linn.) F and P. 

A severe ‘damping OS’ disease of amaranthus 
lAmaranthus tricolor var. gangeticus (Linn.) F&P.] 
seedlings was observed in November 1973, around 
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Hebba], Bangalore, the disease was noticed 
when the seedlings were in 4-6 leaf stage. 
Affected plants showed rotting of the stem at 
ground level. In the initial stages, water-soaked 
zone at basal portion was noticed which later 
turned brown and soft. The infected portion got 
constricted resulting in toppling of the seedlings. 
The seedlings remained in this condition for one 
or two days and later died. The disease was 
observed to occur in patches. Repeated isolations 
from the diseased seedlings in culture yielded a 
pythiaceous fungus. 

For pathogenicity studies, the fungus, cultured on 
corn-meal agar, was mixed with sterilized soil in 
plastic trays. A week later, surface sterilized 
amaranthus seeds were sown into them. Both pre 
and post-emergence ‘damping off’ was noticed at 
germination time in inoculated soil. Out of 300 
seeds sown 268 seeds germinated in uninoculated 
soil as against 64 in inoculated soil. All the seed¬ 
lings in inoculated soil died in a fornight’s time. 
The pathogen was reisolated from such infected 
seedlings. The fungus was identified at Centraal- 
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bureau Voor Schimmelcultiires, Baarn, Nether¬ 
lands, as Pyihiiiiu hiitleri Subramanian. The 
culture has been deposited in the culture collection 
of Department of Plant Pathology, U.A.S., Bengalore, 
and has been given accession No. 101. 

The fungus is known to attack tobacco, ginger, 
papaya, chille^, maize-, and torai-h However, 
there is no record of this fungus on amaranthus 
and this is a new host .record. 

Grateful thanks are due to Director and Dr. R. A. 
Samson of CBS, Netherlands, for identification of 
the fungus, Dr. H. C. Govindu, Sr. Professor and 
Head of the Department, for facilities, Dr. N. P. 
Patil, Director of Research, for encouragement. 

Dept, of Plant Pathology, H. R. Reddy. 
College of Agri., U.A.S., T. B. Anilkumar. 

Hebbal, Bangalore 560 024, 

November 26, 1974. 
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Annual Review of Physical Chemistry (Vol. 25). 

Edited by H. Eyring, C. J. Christensen and H. S. 

Johnston. (Annual Reviews, Inc., 4139 Camino 

Way, Palo Alto, California 94306). Pp. 566. Price : 

U.S.A., $ 12.00 ; Elsewhere $ 12.50. 

The book contains 19 chapters on a variety of 
topics in physical chemistry. Starting from the 
history of physical chemistry in Denmark which 
forms the first chapter, the book covers several 
subjects of current interest and development, e.g., 
laser light scattering frfom liquids, laser-induced 
chemical reactions, lipid phases, mechanism of ion- 
transport in lipid membranes, magnetic circular 
dichroism to mention a few. 

In the chapter on the history of chemistry in 
Denmark, the author Prof. T. A. Bak describes 
some important discoveries made in Denmark but 
it appears as though nothing much has been achieved 
after 1947. 

Studies on lipid-water systems with particular 
emphasis on X-ray scattering have been described 
thoroughly by Luzzati and Tardieu. Structures of 
the phases are illustrated with the help of impressive 
diagrams. 

The instrumentation, the general theory and the 
a|>plications of the method of magnetic circular 


dichroism are discussed and the literature coverage 
is from 1960 to 1973. 

Laser light scattering studies as applied to macro¬ 
molecules bacterial motion, gels, collision induced 
anisotropies and rotational motion of molecules in 
liquids have been described. An account of infra- 
red- and ultraviolet-laser induced reactions, selective 
two step reactions and laser temperature jump 
relaxation experiments is given. The areas of 
vibrational and rotational relaxation in the ground 
state of small molecules using the laser devices and 
of the molecular trajectory calculations have been 
covered. Recent developments relating to the 
understanding of molecular collision have been 
given. The basis of the electrical excitability of 
nerve cells has been discussed in the chapter on 
excitable membranes. Time domain electron para¬ 
magnetic resonance, electron-nuclear double 
resonance of free radicals in solution and of 
proteins and electron-electron double resonance in 
organic systems have been exhaustively reviewed. 
Experimental techniques, their objectives and the 
scope for studies on gaseous' negative ions, theory 
of liquid mixtures of non-electrolytes and the 
spectroscopy of linear polyenes have been described. 
Vibration relaxation in condensed media and its 
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role in unimolecular reactions and molecular 
luminescence, the present state of the subject of 
oscillatory chemical reactions, the theory of 
TT-molecular charge transfer crystals and their 
magnetic, optical and electric features are covered. 
Developments in the field of rotation and rotation 
vibration pressure broadened spectral line shapes 
have been described with particular emphasis on 
the work after 1967. A critical analysis of the 
contncversies in the litrature on polymer statistical 
mechanics has been made. 

At the end cumulative indices of the contributing 
authors and the chapter titles of volumes 21 to 25 
of the series are given. 

The overall coverage of the literature is quite 
up-to-date and the section of the topics is, in 
general, of considerable interest to physical chemists. 

C. L. Khetrapal. 


Quantum Mechanics in Chemistry (2nd Edn.). 

By Melvin W. Hanna. (W. A. Benjamin Inc., 

Advanced Book Programme, Reading, Mass.), 1973. 

Pp. XV -1- 260. Price not given. 

This book is an attempt to introduce to the 
students of chemistry certain aspects of quantum 
mechanics that should be known to every chemist. 
However, none of these aspects is discussed in full 
and the author has very rightly confessed in his 
preface that students using this book need to 
spend considerable time in the library reading 
other works. Although most chapters are written 
with greater clarity than those in the previous 
edition there is much to be done yet within the 
limits of this book. 

In the chapter on spectroscopy, the author has 
discussed the interaction of radiation with atom 
or molecule but refrained from discussing the time- 
dependent perturbation theory by saying that the 
latter is mathematically more complicated than the 
time-independent perturbation theory. But, I should 
imagine that a simplified quantitative treatment of 
this topic should not have been beyond the scope 
of this book. This aspect of quantum mechanics 
is very important because it forms the basic founda¬ 
tion of spectroscopy. 

In the chapter on molecules and the chemical 
bond, the symbols <r, tt, 5, etc., and 2, n, etc., 
are not explained while they are freely used in 
several pages. 

Chapter 9 is readable and interesting and provides 
enough material to build a foundation in the 
chemical aspect of the magnetic resonance spectro¬ 
scopy. , 


This book can be recommended as a companion 
volume in physical chemistry for the students of 
chemistry at the University level in India. 

A. K. Chandra. 


Books Received 

Advances in Plant Morphology. Edited by Y. S. 
Murty, B. M. Johri, H, Y. Mohan Ram and T. M. 
Varghese. (Sarita Prakashan, 175, Nauchandi 

Gardens, Meerut, U.P.), 1974. Pp. xvi-f447. 

Price Rs. 100*00. 

Biology of the Land Plants. Edited by V. Puri, 
Y. S. Murty, P. K, Gupta and D. Banerji. (Sarita 
Prakashhan, 175, Nauchandi Gardens, Meerut, 

U.P.), 1974. Pp. xi-f-433. Price Rs. 120*00. 
Particles Sources and Fields. By Julian Schwinger. 
(Addison-Wesley/W. A. Benjamin, Inc., Advanced 
Book Programme, Reading, Massachusetts 01867), 

1973. Pp. 459. Price $18.50. 

System Identification Methods and Applications — 
Methods and Applications. By Harriet H. Hagi- 
wada. (Addison-Wesley/W. A. Benjamin, Inc., 
Advanced Book Porgramme, Reading, Massa¬ 
chusetts 01867), Pp. xix + 293. Price $ 16.00 
(Cloth); $8.50 paper. 

Fortschritte Der—Experimentelkn Und Theore- 
tischen Biophysik. (Band 17) (VEB Georg 
Thieme, Absatzabteilung, DDR 69, Jena, 
Villengang-2), Pp. 117. Price SOM. 

Modern Microscopy—Elementary Theory and 
Practice. By C. F. A. Culling. (Butterworths & 
Co., Ltd., 88, Kingsway, London WC 2B 6AB), 

1974. Pp. xii+148. Price £1.50. 

Treatment of Inborn Errors of Metabolism, Current 
Treatment and Future Prospects. Edited by 
J. W. T. Seakins, R. A. Saunders and C. Toothill, 
(Churchill Livingstone, Edinburgh), 1973. 
Pp. xiv + 260. Price £7.00. 

Thermal Analysis. By Aronin Blazek. (Van 
Nostrand Reinhold Co., Ltd., 25-28, Buckingham 
Gate, London S.W. 1), 1972. Pp. 286. 

MTP International Review of Science—Defence 
and Recognition. (Biochemistry Series One, Vol. 
10). Edited by R. R. Porter. (Butterworths, 88, 
Kingsway, London WC 2 B, 6AB), 1973. 

Pp. 419. Price $19.50; £8.50 net in UK only. 


A CORRECTION 

Current Science, 1974, 43, page 700, Note on 
Ra n Tree Fruit : for Albezzia lebbeck (Dirisana in 
Telugu) read Samania saman (Jacq.) Meer. 
(Nidraganneru in Telugu). 
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FISSION TRACK AGES AND URANIUM CONCENTRATION OF APATITES OF DIFFERENT 

rocks OF SOUTH INDIA 


NAND LAL and K. K. NAGPAUL 
Department of Physics, Kurukshetra University, Kurukshetra 132 119 

AND 

M. K. NAGPAL 

Department of Physics, National Defence Academy, Poona 


ABSTRACT 

The uranium concentration and ages of apatire grains of various rocks of South India 
have been measured by fission track technique. The ages range from 100 m.y. to 730 m.y. 
whereas uranium concentrations vary from 0*5 to 23*8 atom/million atoms of the apatite 
mineral. The ages agree well with the Deccan volcanic and Indian Ocean Cycle aaivities. 


Introduction 

HE fission track technique of dating the minerals 
is a promising tool for geochronological studies. 
Since the discovery of track etch technique by 
Fleischer and Priced Nagpaul et n/.-, and Nand Lai 
et (2/1*5 dated some of the Himalayan granites, 
Bundelkhand granites^ and alkaline rocks of India*"^ 
by 'in situ apatite measurements. The present report 
on South India is in continuation of the same. The 
results have been discussed in the light of other 
isotopic age data available for the region. 

Experimental Procedure and Results 
Transparent sections of about 1 to 2 cm- area 
and 100-200 micron thick rock specimen were 
prepared by polishing successively with 800, 1200, 


1500 mesh of aluminium oxide abrasive and 
finally with 8 micron diamond paste. They were 
etched with 5% HNO^ at about 25® C for 30-50 
seconds to reveal the fission tracks in apatite grains. 
Measurements of fossil and induced densities were 
carried out by usual procedures described else¬ 
where-. No observations were made (i) when 
grain size was very small (< 50 microns), (//) 
there was non-uniformity of track density in the 
grain, {Hi) near the grain boundary. The thermal 
neutron flux 0 was measured by counting — 10-^ 
tracks in the uranium loaded glass sample irradiated 
simultaneously with the rock sections. The age 
T and uranium concentration C^. calculated with 
the following relations are given in columns 6 and 
9 respectively in Table 1. 


Table I 


Fission track ages and uranium concentration in apatites 


s. 

No. 

Name and 
Location of 
Rock 

No. of 
analysis 
made 

Fossil track 
density (p^) 

X 10®/cm2 

Psipi 

Observed 
fission 
track age 
(million 
years) 

Track 
length 
reduction 
% (corres¬ 
ponding 
density 
reduction) 

Corrected 

f.t.age 

(million 

years) 

U-conc. 
atom/10® 
atom 

Total 

neutron 

dose 

X 10^® 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1. 

Granite from 
Tharumarakuppan 
hill near Puttur 
(A.P.) 

3 

2*6 

*473 

600 ±60 

a 

600 ±60* 

(0*5-1-7) 

2-2 

2. 

Granite from 
Khamam Dist. 
(A.P.) 

4 

5-5 

•293 

580 ±60 

a 

580±60* 

(1*5-3-5) 

3-5 

3. 

Biotite granite 
gneisses from 
Kottavalasa, 
Vishakhapatnam 
Dist. (A.P.) 

4 

8*2 

•257 

470±5 

a 

470 ±5* 

(3-6-6-0) 

3-0 
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1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

4. 

Hornblende grano- 
diorite from 
Gudur-Neilore 
schist belt. 

3 

3-4 

•660 

460=:60 

7 (3) 

480i60 

(1-7) 

i-2 

5. 

Hornblende p}To- 
xene granuiite 
from Koitax'aiasa 
Vishakhapatnani 
Dist. (A.P.I 

8 

6-5 

•480 

370^:40 

32 (32) 

490:jz70 

(2-2-12-5) 

1-3 

6. 

Coarse biotite 
hypetsthene 
gneisses from 
Pre-cambrian 
terrain of Kotta- 
vaiasa, Vishakha- 
patnam Dist. (A.P.) 

6 

6-8 

•691 

480:-70 

9 (3) 

500i75 

(2-2-3-5) 

1-2 

■7 

Granite from 

Krishan Samud- 
ram Tunvola near 
Chitoor (A.P.) 

3 

S. 'I 

-271 

340-30 

20(16) 

410±40 

(1-0-2-0) 

2*2 

8. 

Nlrth Gianite 
(A.P.) 

3 

3-5 

•230 

300-20 

21 (18) 

360±30 

(1-4-4-0) 

2‘2 

9. 

Nepheline Syenite 
from Kundulura 
(17^ 40'; 81^ 24') 

TA.P.) 

5 

2-9 

•245 

250-30 

36(38) 

400 i 50 

(0-8-4-4) 

1-7 

10. 

Hornblende Syenite 
from Phanai 

Mata Hill, 

Chhota Udaipur 
(Gujarat) 

4 

* -T 

•095 

100:1:10 

a 

m±io* 

(0-8-1-4) 

1-7 

11. 

Granite from 

Attur. South 
.4rcot Dist. (T.N.) 

3 

4-5 

•378 

670:i:30 

a 

670±30* 

(4-4-23-8) 

3-0 

12. 

Biotite granite, 

5-6 km from 

Arsikere 

(Karnataka) 

3 

20 

•332 

730:^80 

a 

730±80* 

(4-2-9-4) 

3-8 

13. 

Charnockite rock 
fcom Kabbai 

South of 

Bangalore 
(Karnataka ) 

5 

7-5 

•749 

730-115 

11(4) 

760±]20 

(1-7-3-9) 

1-7 


a Amieiling correction to these ages was not possible. 
* Uncorrected ages. 


T = 6*57 X 105 In (I - 9-25 x 
ps-.'pi y"s. 

= 4-0 X lO'^p^ o atom "atom 
where — fossil track density 

p. — indLced track densiiv 

L 

9 = integrated thermal neutron dose. 

In order to assess the geological annealing. In s'uu 
length measurements of fossil tracks were made*' 
and compared v\iih ihe length of induced fission 
tracks. The method for applying the corrections 


has already been discussed in the literature*. The 
corrected ages are given in column 8 of Table I. 
i hL‘ corrections to some of the ages could not be 
made because (i) fossil track density < lO^/cni^, 
does not satisfy TINT formation conditions^ as in 
sample No. 10. (//) Number or size of apatite 
grams, though enough for age determinations, was 
noi sufficient to give statistically significant number 
Cl TINTS. The errors given with the individual 
values are only the statistical counting errors com- 
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puled from fossil and induced track densities. The 
mean values are given with one standard devia¬ 
tion. Measurements of fossil and induced track 
densities on the same grain, no doubt eliminates 
the error due to the non-uniformity of uranium on 
the surface, but the variation of the uranium in 
the volume may give rise to some errors in the age. 
This factor along with the uncertainty in the 
neutron dose measurement constant, have not been 
quoted with the ages. The uranium content in 
apatite shows large dispersion. Even in the same 
section it varies from grain to grain. 

Discussion 

In general, the ages of Andhra Pradesh witnessed 
the influence of Eastern Ghat belt which runs from 
Cuttack to Bezwada, attaining the maximum width 
in Cuttack-Ganjam regions. The dominant trend 
of the belt in Amdhra Pradesh is NE-SW, with 
local variation due to cross folding^'ik It is 
mainly composed of sub-parallel alternating layer 
of khondalites and their variants, granite gneisses 
and charnockites'^ (pyro.xene granulite). On the 
basis of available geological and geochronological 
data, the following probable sequence of events 
can be assigned to this beltS'i-d?.i4, 

(i) Deposition of pelitic sediments in an extensive 
geosyncline. 

Hi) Folding and metamorphism of the sedimentary 
rocks to form khondalites 1600 m.y,). 

(Hi) Emplacement of charnockites and granites 
(~ 1300-1500 m.y.). 

(iv) Metamorphism, folding and uplift of the 
Eastern Ghats C— 700-450 m.y.) known as Indian 
Ocean cycle. 

The fission track ages of different apatites 
(Andhra Pradesh) range from 360 to 600 m.y. 
(sample Nos. 1 to 9). These ages which generally 
respond to last metamorphic activity due to high 
sensitivity of fission tracks against thermal varia¬ 
tions support the last, i.e., Indian Ocean cycle 
episode (— 700-450 m.y.) The mineral under 
investigation is apatite which is most temperature 
sensitive (as far as fission tracks are concerned), 
further strengthen the susceptibility of these fission 
track ages to the last thermal event. These fission 
track ages of apatites of Andhra Pradesh, also fall 
in the range of fission track ages of minerals 
muscovite, biotite and apatite of Nellore mica 
beltis. 

The age (580 ±60 m.y.) of Khamam Dist. is 
comparable with the isotope age of Galena (650- 
770 m.y.) 12. it is also consistent with the other 
fission track ages made on zircon (518 ± 17 m.y.) 
and apatite (571 ±37 m.y.) minerals of pegmatitic 
prigini® from the nearby regions. 


The agj 100 ± 10 m.y. of hornblende synetite of 
Phanai Mata Hill indicates that it lies within Deccan 
Volcanic province. On the basis of this result, it 
should be placed well within Mesozoic. 

The fission track age 670 ± 30 m.y. of granite 
from Tamil Nadu (sample No. 11) is corroboratable 
with 700 m.y. event, i.e., Indian Ocean cycle. 

Karnataka region has undergone quite a number 
of orogenic metamorphic cycles, the effect of which 
is found to be increasing towards the south, accom¬ 
panied by some igneous activity (pegmatisation, 
granitisation, and alkaline gabro syenite complex) 
The fission track ages 730 ± 80 and 760 ± 120 m.y. 
of sample Nos. 12 and 13 are probably due to 
latest thermal event during Indian Ocean cycle or 
due to some later igneous activity. Due to the 
low annealing temperature, the age 730 ± 80 of 
apatite is lower than the corresponding fission track 
age of hornblende (840 ±33 m.y. ) from the same 
region^". 

Conclusion 

From the above data it may be concluded that : 
most of the fission track ages of apatite grains from 
different rocks of South India corroborate the 
Deccan Volcanic and Indian Ocean cycle. 
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O vJrirAMUMdV; COMPLEXES WITH I-OH-ACETOPHENOXE OXT^IES 

N. S. BiRADAR, ^ M. D. PATiL and V. B. \!AHAi.H 
OLfuruntn: oj Cheniisny. Kamaiak Univerilrj, :S0 005 


ABSTR-ACT 

Oxoritaniiini liV.; complexes have been prepared by rrcaiing oxoriraninin iJV) per- 
chlcrare with 2-OH-acetophenone oxime in acueoas alcohol mecium. The complexes are 
orange-yellow :c orange-red in colour. These complexes are charaaerised by elemental analysis, 
mojeoilar weight, condocrometric and spectral data. Five coordinate trigonal bipyramidal 
stracrare has been suggested ror these complexes. 


Introduction 

C OMPLEXES with oximes have been the sabjeci- 
matter of a large niimbe.^ of investigators^- R 
This paper deals with a stud\ of complexes of 
o.xotltanium (iV) with the following ketoximes (i-V). 



I - H 
ir - 3-CH3 
in ^ 4-CH3 

IV - 5-CH2 

V — 5-Cl 


Experimental 

l-OH-acetophenone and substituted 2-OH-aceto- 
phenones were prepared by known method^. 
Hydroxylamine hydr<x:hloride was of reagent grade. 
The ketoximes were prepared by heating a solution 
of 1 g of 2-OH-acetopfaenone, 1 g of hydro.xylamine 
hydrochloride and 2 g of sodium acetate in 10 mi 
of ethanol on a steam bath for an hour. The 
ketoximes thus prepared were recrystallised from 
aqueous ethanol. Titanyl perchlorate was prepared 
acco.’-d'ing to the method reponed in the literature^. 

Complexes were prepared by reacting o.xotitanium 
f IVh perchfo.'-aie f iO m mo!e) dissolved in aqueous 
ethanol v\!ih ketoxime (11 m mole) in aqueous 
ethanol with vigorous shaking. Sufficient time was 
allowed for the precipitate to settle. The complex 
formed was filtered, washed with aqueous ethanol 
and dried at 110® C. 


For correspondence. 


The complexes were analysed for titanium and 
nitrogen contents by standard methods. The mole¬ 
cular weights of the cornple.xes in nitrobenzene were 
determined by the Beckman freezing point method. 
The infrared spectra of the cornple.xes and the 
ligands in nujol mull were recorded on Perkin- 
Eimer-337 in the region 4000-400 cm" 

Results and Discussion 

The elemental analysis of the complexes (Table I) 
show that o.xotitanium (I\' I perchlorate reacts with 
ketoxime in 1:2 ratio, losing two of its perchlo¬ 
rate ions. The complexes are orange-yellow to 
orange-red in colour and highly soluble in common 
organic solvents. Molecular weights of the com¬ 
plexes determined in nitrobenzene agree well with 
the empirical formulae and the monomeric nature 
in nitrobenzene. These complexes show negative 
test for perchlorate ion. The molar conductance 
values in nitrobenzene at lO"’* M fall in the range 
0-3*0 ohm‘^ cm-, mole, indicating that these are 
nonelectrolyies in nitrobenzene. 

Infrared Spectra .—^The important infrared fre¬ 
quencies are given in Table II along with their assign¬ 
ments. The IR spectra of the ligands under 
investigation show two bands, one around 3340 cm"t 
and other around 2600 cm'"^ ; the former is broad 
with high intensity and the latter is weak. The 
band around 3340 em’t is due to intermolecular 
hydrogen bonded -OH, and that around 2600 cm"t 
to intramolecular hydrogen bonded -OH. In case 
of salicylaldoximes the band due to intramolecular 
hydrogen bonded -OH is obserx'ed around 3200 cm“i. 
This shows that the intramolecular hydrogen bond¬ 
ing in ketoximes is stronger than that present in 
salicylaldoximes. In the complexes the band at 
2600 cm"^ vanishes and the band around 3340 cm"t 
is retained, w’hich indicates the presence of inter¬ 
molecular hydrogen bonding -OH. 

In view* of the previous assignmentsS’6 the high 
intensity band in the region 1640-1630 cm'^ in 
ligands is attributed to C=N stretch. In complexes 
this band is observed in the region 1550-1530 cm"i. 
This shift towards the lower frequency indicates the 
coordination of the C=N group to oxotitanium, 
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Table I 

Elemental analysis of oxotitaniuni {IV) complexes with 2-OH-acetoplieno/ie oximes 


No. 

Complex 

Empirical formulae 

Ti 

Found 

0/ 

/o 

Calcd. 

N% 

Found Calcd. 

Molecular weight 
by cryoscopic 
method 

Found Calcd. 

1. 

Bis (2-OH-acetophenone oximate) 
oxotitanium (IV) 

TiO (CgHgO.N), 

12-90 

13-18 

7-63 

6-69 

375 

364 

2, 

Bis (3-Me-2-OH-acetophenone 
oximate) oxotitanium (IV) 

TiO (CgH^oOoN), 

12-03 

12-25 

7-20 

7-14 

412 

392 

3. 

Bis (4- Me-2-OH-acetophenone 
oximate) oxotitanium (IV) 

TiO (CgHioOoN), 

12-40 

12-25 

7-05 

7-14 

^10 

392 

4. 

Bis (5-Me-2-OH-acetophenone 
oximate) oxotitanium flV) 

TiO (CgHioO.N), 

11-95 

12-25 

7-26 

7-14 

415 

392 

5. 

Bis (5-Ci-2-OH-acetopheaone 

TiO (C8H7O2NCI), 

12-10 

11-09 

6-56 

6-46 

446 

433 


oximate) oxotitanium (IV) 

Table EL 

Infrared spectra (cm"i) of complexes and ligands 
Intermolecular Intramolecular 


l.No. 

hydrogen bonded 
-OH 

hydrogen bonded 
-OH 

yC 

= N 

Phenolic C—0 

yTi-0 

rM-N 

rM-O 


Ligand 

Chelate 

Ligand Chelate 

Ligand 

Chelate 

Ligand 

Chelate 

Chelate 

Chelate 

Chelate 

I 

3340 

b.s 

3300 

b.w 

2600 

b.w 

1635 s 

1535 s 

1290 s 

1310s 

1020 

b.m 

520 s 

425 s 

TI 

3330 

b.s 

3300 

b.w 

2650 

b.w 

1630 s 

1535 s 

1285 s 

1300 s 

1025 

b.m 

523 s 

455 s 

III 

3340 

b.s 

3300 

b.w 

2650 

b.w 

1635 s 

1550 s 

1290 s 

1310s 

1020 

b.m 

520 s 

430 s 

IV 

3345 

b.s 

3300 

b.w 

2650 

b.w 

1638 s 

1538 s 

1285 s 

1300 s 

1040 

b.m 

530 s 

420 s 

V 

3330 

b.s 

3300 

b.w 

2650 

b.w 

1635 s 

1538 s 

1295 s 

1310s 

1030 

b.m 

580 s 

480 s 


through nitrogen and lowering of the bond order of 
the carbon to nitrogen link. The strong band in the 
region 1280-1300 cm"’ of the ligands, due to the 
phenolic C-0 is found in the region 1300-1310 cm"^ 
in the complexes. This is indicative of titanium- 
oxygen bond formation with oxygen of the o-OH 
group of the ketoximes. 

It is evident from the previous reports'’®, that 
a discrete Ti=0 group in the complexes gives a 
sharp band in the multiple bonded metal-oxygen 
stretching region, 1100-900 cm"i. In all the com¬ 
plexes studied, a high intensity broad band is 
observed in the region 1040-1020 cm"i. This is 
attributed to the TirzO stretching vibration, 


The metal-nitrogen bands are reported to occur 
in the range 600-500 cm"for the Schitf base^ and 
oxime 1 complexes. In view of these assignments, 
we have assigned the band in the region 560-520 cm'i 
to (Ti-N) vibration. The presence of the only 
one band in these complexes suggests that the 
complexes exist in the trans form. The region 
500-400 cm"i is attributed to M-O stretching vibra- 
tions^^’ii in the complexes. In the light of these 
observations a medium intensity band found around 
400 cm'i is assigned to (M-O) vibration. 

All these observations suggest that these oxotita¬ 
nium (IV) complexes have coordination number 
five, On the basis of the previous literatures^ ^ 
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trigonal bi-pyramidal structure with intermolecular 
hydrogen bonding is proposed for the present series. 
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Prevalence of SCF Antibody to }E Virus 


PREVALENCE OF SOLUBLE COMPLEMENT FIXING (SCF) ANTIBODY TO JAPANESE 
ENCEPHALITIS (JE) VIRUS IN CASES OF JE VIRUS INFECTION 

JAGDISH RAI,- N. P. GUPTA*- and S. N. GHOSH J 
Abstract 

Serial samples of human sera belonging to confirmed cases of Japanese encephalitis (JE) 
virus infeaicn were studied for the presence of antibody to soluble complement fixing (SCF; 
antigen of JE virus. 

All the convalescent phase sera (39 ) out of a total of 44 sera tested, were positive for 
• JE SCF antibodies whereas all the acute phase sera (5; were negative for these antibodies. 
There was complete correlation betw'een results of complement fixation (CF; and Agarose gel 
diffusion (AGD; tests with JE SCF antigens. Use of JE SCF antigen as a useful reagent for 
specific serodiagnosis of JE virus infection by CF and AGD tests is suggested. 


pALKLER er ai. (1973) detected SCF antibodies 
* exclusively in sera of secondary dengue cases in 
convalescent phase of the infection. They were 
unable to detect SCF antibodies in acute and 
primary convalescent phase sera of patients with 
dengue infection. 

Presence of SCF antibodies in human sera in 
Japanese encephalitis (JE) virus infection has been 
demonstrated recently (Rai ct al., 1975) by com¬ 
plement fixation (CF) and Agarose gel double dif¬ 
fusion (AGD) tests. However, only a limited 
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number, mostly secondary type convalescent phase 
sera were found to be positive for JE SCF anti¬ 
bodies. 

In view of the absence of correlation between 
HI. CF and/or neutralizing antibodies and SCF 
antibodies, more sera from confirmed cases of 
JE virus infection were tested. 

Material and Methods 

Viruses .—JE Virus (VRC Strain P 20778) 
plaque purified in Vero cells was used for prepara¬ 
tion of JE SCF antigen. SCF antigens of West 
Nile (Strain G 22886), DEN-1 (Hawaii), DEN-2 
(Strain P 23085 and TR 1751), DEN-3 (Strain 
633798), DEN-4 (Strain 642069 and 611319) and 
Chikungunya (CHIK strain 634029) viruses were 
also prepared, 
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SCF Antigens .—SCF antigens were prepared from 
the infected mouse brain. A 20% suspension of 
infected brains of the suckling mice in 0-02 M 
Tris HCl buffer (pH 8-2) was centrifuged at 
105,000 X G for 4 hours and upper third of the 
supernatant fluid was used as SCF antigen. The 
control SCF antigen was prepared in a similar 
manner from the brains of normal infant mice 
inoculated with plain normal saline (0-02 ml each, 
intracerebrally). 

Immune Peritoneal Fluids .—Mouse hyperimmune 
peritoneal fluids to crude mouse brain suspensions 
of JE (P 20778), WN (strain G 22886), DEN-1 
(Hawaii), DEN-3 (Strain 633798) and Chikungunya 
(CHIK) viruses and to SCF antigens of these 
viruses were prepared in adult female mice accord¬ 
ing to the method described by Brandt et al. (1967). 

Human Sera .—The sera used in the present 
study were collected during an outbreak of Japanese 
encephalitis (JE) virus infection in North Arcot 
District of Tamil Nadu State, India in 1955 and 
1956 and stored at Virus Research Centre, Poona. 
A total of 44 sera belonging to 14 cases of JE 
virus infection confirmed clinically and serologically 
(by HI, CF and/or neutralization tests) as reported 
earlier (Webb and Pereira, 1956 and Work and 
Shah, 1956) were available. The sera had been 
kept all these years at — 20° C. These 44 sera 
were comprised of serial samples, collected during 
acute and convalescent phases of illness. Sera 
collected within 7 days after the onset of symptoms 
were referred to as acute samples whereas those 
collected after 8 days were considered as convale¬ 
scent sera. 

Complement Fixation Test .—CF tests were done 
by employing the procedure described by 
Casals (1967) adapted to micro-techniques in ‘U’ 
plates employing 4-8 units of SCF antigen per test 
volume (0*025 ml). 

Agarose Gel Diffusion) (AGD) tests .—Double 
diffusion immunoprecipitation tests were performed 
on 7x2*5 cm microscopic slides employing 1% 
agarose in 0*05 M borate saline (pH 9*0). Merthio- 
late (1 : 10,000) or sodium azide (1 : 1000) was 
used as preservative. About 3*0 ml melted agarose 
(1%) was sufficient for each slide. Wells were 
cut in hexagonal pattern (one central well having 
six peripheral wells) with 4 mm diameter and 
8 mm centre to centre distance. SCF antigens, 
standardized to 256 units, and normal antigen were 
placed in central wells and the human sera in the 
peripheral wells. 


Results 

Clinico-serological classification of the sera tested 
and results of CF and AGD tests with JE SCF 
antigen are given in Table I. These results show 
that all the convalescent phase sera (39; were 
positive for JE SCF antibodies in CF and AGD 
tests. The earliest time of detection of JE SCF 
antibodies was 9 days after the onset of symptoms. 
Out of these 39 sera positive for JE SCF antibodies 
7 sera were of monoreacting type (antibodies 
against JE virus only) and 32 sera were of cross 
reacting (secondary) type, showing cross reactions 
with sucrose acetone extracted mouse brain (SAME) 
antigens of other group B arboviruses also. All 
the 5 acute phase sera were negative for JE SCF 
antibodies in CF and AGD tests. There was no 
correlation between antibodies to SAME antigens 
and SCF antibodies. Some of the sera which had 
high HI and CF antibodies to SAME antigens had 
low JE SCF antibody titres and vice versa too. 
In one case of late convalescent phase (352 days 
after onset of symptoms) there were no detectable 
HI and CF antibodies to SAME antigens whereas 
JE SCF antibodies were detected in CF and AGD 
tests. These 39 sera positive for JE SCF antibodies 
did not react with SCF antigens of West Nile 
(WN), dengue (DEN 1-4) and Chikungunya 
(CHIK) viruses and normal antigen in CF and 
AGD tests. 

Discusson 

JE SCF antibodies were detected in all the 
convalescent phase sera (39), whether nonreacting 
(1) monoreacting (7) or cross reacting (31) types. 
On the other hand all the acute phase sera (5), 
whether nonreacting (2) or monoreacting (2) or 
cross reacting (1) types were negative for JE SCF 
antibodies. There was complete correlation between 
results of CF and AGD tests with JE SCF antigen. 
All the 39 sera showing JE SCF antibodies in CF 
tests were also positive in AGD tests with JE SCF 
antigen, but none of them reacted with SCF anti¬ 
gens of WN, DEN (1-4) and CHIK viruses and 
normal antigen in CF and AGD tests. These 
findings have demonstrated a considerable degree of 
specificity and sensitivity of JE SCF antigen and 
antibody in CF and AGD tests. 

It is too premature to comment on the role of 
SCF antigen and the significance of SCF antibody 
in JE virus infection. However, the specificity and 
sensitivity of JE SCF antigen seen in the serologi¬ 
cal reactions (CF and AGD tests) suggests that it 
could be employed as a useful reagent for specific 
serodiagnosis of JE virus infection. 
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Table I 


Aiitiboilies to JE SCF antigen in human sera during an outbreak of JE virus infection in Tamil Nadu 

(then Madras State) India (1955-1956) 



*Type of seia 
(Clinico-serological 
classification) 

No. of 
sera 
tested 

*No. 

positive for 
antibodies 
to JE and 
other group 
B arbo¬ 
viruses 
(cross¬ 
reacting) 

*No. 

positive for 
antibodies 
to JE virus 
only 
(Mono¬ 
reacting) 

*No. ^ 

non-reacting 
to any of 
the group B 
arboviruses 
antigens 
(Non- 
reacting) 

No. 

positive for 
JE SCF 
antibodies 
in CF tests 

tNo. 

positive for 
AGD-test 
with JE 
SCF 
antigen 

1 . 

Acute non reacting 

2 

0 

0 

2 

0 

0 

2. 

Acute monoreacting 

2 

0 

2 

0 

0 

0 

3. 

Acute crossreacting 

1 

1 

0 

0 

0 

0 

4. 

Convalescent nonreacting .. 

1 

0 

0 

1 

1 

1 

5. 

Convalescent monoreacting .. 

7 

0 

7 

0 

7 

7 

6. 

Convalescent crossreacting . . 

31 

31 

0 

3 

31 

31 


Total .. 

t44 

32 

9 

3 

39 

39 


* As determined by SAMB antigens of JW, WN, DEN 1-4 and MVE viruses in HI, CF and/or N tests. 
Serum samples collected upto 7th day after the onset of symptoms weie classified as acute phase sera and 
those ccllected after 7 days weie considered as convalescent phase sera. 

t These 44 sera comprised of serial samples collected duiing acute and convalescent phases from 14 
confirmed cases of JE virus infection. 

i Sera positive for JE SCF antibodies gave precipitin lines -m A<5D tests with JE SCF antigen only and 
not with WN SCF antigen or normal antigen. 
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LETTERS TO THE EDITOR 


EFFECT OF ADDED COMPLEXING AGENTS 
AND BASES ON THE RATE OF OXIDATION OF 
a-HYDROXY ACiBS BY LEAD TETRA ACETATE 

The rate of cleavage of 1, 2 diols by lead tetra. 
acetate (LTA)^ was found to be enhanced by the 
addition of pyridine or acetate ions-. The oxida¬ 
tion of hydroxy acids by LTA has formed the 
subject of recent investigations*^ •*. We present here 
the results of our studies on the effect of added 
bases and complexing agents on the rate of these 
reactions. Lactic acid has been chosen as the- 
typical substrate. The oxidation of lactic acid by 
LTA, is of a total second order being first order with 
respect to the substrate and LTA. The reaction is 
profoundly susceptible to the influence of added 
salts especially the acetates (Table I). 

Table I 

Effect of added salts on the rate of oxidation of 
lactic acid by had tetra acetate 


Solvent: 80%HOAc—20%H2O (v/v) Temperature: 30°C 


Added salt 

[salt] 

M 

k. X 10^ 
lit. mol"’- sec"’- 



8*22 

NaNOa 

0-02 

9*62 


0*10 

11*5 

NaC104 

0*02 

9-32 


0-10 

10*2 

NaOAc 

0*02 

26*3 


004 

42-8 


0*06 

58-8 


0*08 

71*9 


0*10 

89-6 


Pyridine, quinoline, 2, 2'-dipyridyl and 1, 10- 
phenanthroline when used as complexing agents/ 
bases bring about considerable rate acceleration 
(Table II). In fact, there seems to be a linear 
dependence between the rate and the concentration 
of the added reagent Separate experiments show* 
that under the reaction conditions employed, pyridine, 
quinoline, 2, 2'-dipyridyl and 1, 10-phenanthroline 
were not oxidised by LTA ip any significant measure. 


It is to be noted that the bidentate ligands 2,2"-di- 
pyridyl and 1, 10-phenanthroiine have a more pro¬ 
nounced effect than pyridine and quinoline for a 
given concentration. 

Table II 

Effect of added complexing agents/bases on the rate 
of oxidation of Lactic acid by had tetra acetate 
Solvent: 90%HOAc—10%H.O (v/v) 

Temperature: 30' C 


Added substance (added substance) 
M X 10' 

k. X 10- 
lit. mol"^ sec"^ 



2-31 

Pyridine 

44*84 

4*68 


89*69 

6*98 


124*7 

8*96 


179*4 

10*9 


249*4 

14*2 


498*8 

24*2 

Quinoline 

47-98 

6*06 


95*96 

10*8 


143*9 

12*5 

2,2'-Dipyridyl 

39-56 

20*2 


79*43 

41*5 


118-7 

60*3 


158*2 

73*1 


197*8 

86*3 


317-7 

120 

1,10 phenanthroline 

40*08 

58-5 


80-15 

106 


160-1 

177 


240-2 

228 


320-3 

356 


A mechanism involving the formation of a 
Pb (IV)-hydroxy acid monoester (by a nucleophilic 
displacement of an acetoxy group by the hydroxyl 
function of the acid), followed by the rate deter¬ 
mining decomposition of the monoester, to products 
has been proposed for this reaction. Alternatively, 
the mono acetoxy ester could, in a slow step interact 
with an adjacent—COOH group, to give a cyclic 
ester which could then decompose to give the 
products. It is highly probable that the added com¬ 
plexing reagents are functioning, more as bases 
catalysing the reaction, rather than as complexing 
ligands. For, in the proposed mechanism, an added 
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base can facilitate a proton removal either in the 
slow decomposition of the monoester or aid the 
formation of the cyclic ester. Base catalysis in the 
LTA oxidation"' ’’, of 1. 2-dioIs and formic acid 
lends further credence to this view. It is also possi¬ 
ble that pyridine displaces the acetate^ to generate 
a more reactive Pb (IV’) compound-. A lead tetra 
acetate pyridinate has actually been isolated" and 
is reported to have the structure. 

"" / Os'” .NC 5 H 5 

icH.-c< j;>Pb< 

AoCOCHa 

This has been shown to have a greater oxidising 
power than LTA itself. Comple.xes of this type can 
be envisaged for the other ligands. In the case of 
2 , 2 '-dipyridyl and 1 , lO-phenanthroline, a first order 
dependence on [ligand] is observed. This is not 
unexpected as 2, 2'-dipyTidyl and 1, lO-phenanthro- 
line are better complexing agents than pyridine or 
quinoline. 
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METAL CHELATES OF a-BROMOACETO- 
ACETANDLIDE 

Among the metal chelates of ^5-dicarbonyl com¬ 
pounds, only metal acetylacetonates have received 
adequate attention^ Alpha substituents like nitro 
and diazonium, which are unstable on acetylacetones, 
are stabilised in metal acetyl acetonates. Synthetic 
advantage has also been derived through these 
substituted acetylacetonates--^. Such possibilities 
prompted an extension of these studies to other 
a-substituted ^j-dicarbonyl compounds. Hence this 
investigation on a-bromoacetoacetanilide and its 
metal chelates. 
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The ligand-i was prepared by adding slowly an 
aqueous-methanolic (1:1 by volume) solution of 
bromine (4%) to a stirred solution of acetoaceta- 
nilide (4 g) in normal sodium hydroxide solution 
(about 25 ml) until the colour of bromine persisted 
even after long stirring. The resulting residue was 
filtered, washed with water and then with a little 
acetone, and sucked dry. 

Among the metal chelates prepared (through 
slight modifications of the methods generally 
employed for the syntheses of ^j-dicarbonyl com- 
plexes'*'"), those which have been obtained pure 
(judged from their analytical data for metal and 
nitrogen) are listed in Table I. 

The complexes have been further characterised 
on the basis of their ‘Nujol mulT infra-red spectra 
(recorded in the 4000-650 cm‘i region on a Perkin- 
Elmer 257 spectrometer). The ligand shows its 
r N-H around 3200 cm’i, which in the complexes 
is shifted to about 3350 cm'L evidently due to 
disengagement of the N-H from intramolecular 
hydrogen bonding^. This shift is also construed 
as an evidence for the abstention of the nitrogen 
atom from co-ordinating tO' the metal, since other¬ 
wise only a depression of the N-H stretching fre¬ 
quency could have resulted^. 

The free ligand shows absorptions at 1730 and 
1650 cm"t due to the ketone and amide carbonyl 
groups respectively (c./. assignments of the spectral 
bands of acetoacetanilide^). In the chromium 
complex these are respectively at 1560 and 
1585 cm'i, showing that both the carbonyl oxygens 
are bonded to the metal as in metal ^-keto- 
enolates5>®»io^ ag shown in Fig. 1. From spectral 
similarity it is evident that the other complexes of 
Table I are also of the same inner complex type- 

^NH.CcHs 

^o— 

M C—Br 

\o_ 

NcHa 

Fig. 1. Illustration of the mode of chelation. 

However the amide carbonyl frequency (amide I) 
is much higher in the less stable complexes than 
in the chromium complex; this frequency is 
about the same in a few complexes as in 
the free ligand. At least, in part, this could 
be due to the electron attracting a-substituent, 
asserting its role when the metal-ligand bond is 
weak. Electron withdrawal by substituents is known 
to raise amide I frequency 11 . In order to gain 
further insight into the causes of the amide I fre¬ 
quency shifts in these complexes, an ipyestigatipj? 
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Table I 


SI. 

No. 

Compound 

Solvent 

from 

which 

recrystallised 

Yield 

(%) 

Colour 

m.p. 

(°C) 

Analytic 

Metal 

% 

jal dataf 

Nitrogen 

% 

1 

a-bromoacetoaceta- 
nilide (LH) 

Ethyl alcohol 

80 

Colourless 

135-137 

•• 


2 

[BeL«] 

do. 

49 

do. 

202 

1-65 ( 1-73) 

5-32 (5*39) 

3 

[CuL.] 

Acetone 

61 

Pale green 

* 

10-95 (11-08) 

5*03 (4*88) 

4 

[NiL.] 

do. 

52 

Pale yellow 

about 185 d. 

9 -98 (10-32) 

4*87 (4*92) 

5 

[VOL.] 

t 

30 

Bluish green 

* 

8-79 ( 8-84) 

4*80 (4*85) 

6 

[MnLis] 

t 

54 

Brownish black 


6-73 ( 6-69) 

5-01 (5*12) 

7 

[CrLJ 

Ethyl alcohol 

80 

Yellowish green 

about 155 d. 

6-32 ( 6-36) 

T_^ ^ - 

5-22 (5*14) 


d. Decomposes. * Not melting or visibly decomposing up to 360'' C. f Insoluble in common organic 
solvents, hence only washed repeatedly with warm solvents. t Percentages found are noted first followed by 
calculated percentages in brackets. 
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LIGAND EXCHANGE IN POLYMERIZATION 
CATALYSIS 

Often, to explain the results of polymerizations 
catalysed by metal complexes, substitution of a 
ligand by a monomer molecule in the complex is 
suggested without sufficient proof. To explain a 
second-order dependence of the rate of acrylamide 
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polymerization on monomer concentration with 
aquopentamminecobalt (III) complex as the 
initiator, Delzenne^ suggested participation of the 
monomer in the formation of the initiating radicals 
through a reversible substitution of the coordina- 
tively bonded water molecule by acrylamide (analo¬ 
gous to the substitution of a ligand by N-methyl- 
acetamide- in [Co(en) 2 X 2 ]X followed by photo¬ 
chemical ly induced electron transfer within the 
intermediate complex. We considered^’^ the analogy 
to be inappropriate, because while there was a 
distinct change of colour on mixing N-methylaceta- 
mide and solution of the complex and the shifts, 
in values were also reported, in the case of 

the aquopentamminecobalt (III) complex no such 
colour change or change in optical density measure¬ 
ments were reported. Delzenne concurred with us 
in a subsequent private communication. In the case 
of diazidotetramminecobalt (III) azide also there 
was no significant change in the spectrum of the 
complex on addition of acrylamide proving that 
no complexation by substitution was involved^. 

Recently Komoto and Ohmura^ studying the 
oxidative polymerization of 2,6-xylenol by amine 
complexes have postulated ligand exchange reaction 
between the copper (II) pyridine complex and the 
monomer which then causes initiation. In the 



light of the foregoing considerations we considered 
such a reaction to be unlikely. The spectrum of 
a 0-05 M solution of the copper (II) pyridine com¬ 
plex was recorded in a Beckman DU 2 model 
Spectrophotometer (vide Fig. 1). Absorbance was 
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negligible in the region 380-500 nm., but increased 
to a maximum at 760 nm. The spectrum of the 
copper pyridine complex-2,6-xylenol mixture 
was practically the same, with the xylenol alone 
showing decreasing absorbance at increasing wave¬ 
lengths. 



X nm 


Fig. I. Absorption spectrum of; 0- copper 

pyridine complex ; □-copper pyridine complex- 

2, 6-xylenol mixture \ Q .... 2, 6-xylenol. 
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FIELD EFFECTS VIS-A-VIS SOLVENT EFFECTS 
IN THE ALKALINE HYDROLYSIS OF PHENYL 
ACETATE AND o-CARBOXYPHENYL ACETATE 

In the alkaline hydrolysis of a series of dicarboxylic 
esters in aqueous DMSO and aqueous EtOH, we 
had observed a considerable increase in the kjk^^ 
ratio in aqueous DMSO compared to aqueous 
EtOH^’-. We have now studied the alkaline 
hydrolysis of phenyl acetate (I) and o-carboxyphenyl 
acetate (II) in aqueous DMSO and aqueous EtOH 
with a view to finding out the effect of solvent on 
such a repulsion between an inbuilt carboxylate 
anion and OH" ion on the rate of saponification. 
The essential difference between these systems and 
the dicarboxylic esters previously studied is that M 


the present case the inbuilt carboxylate group is in 
the alkyl portion of the ester. 



Spectrophotometric methods were employed to 
follow the kinetics of the reaction. The rate 
constants (obtained in triplicate) were evaluated 
from semilogarithmic plots of (A^ —A^) versus t. 
The kinetic results are presented in Table I. The 
second order rate constants were obtained from the 
pseudo first order rate constants. Table II provides 
a comparative rate picture in the various solvent 
mixtures. 

Table T 

Rate constants for the saponification of phenyl acetate 
(/) and o-carboxyphenyl acetate (//) at 15‘5° C 
in aqueous solvent mixtures {v/v) 


Com¬ 

pound 

Solvent 

10'^ ^1)1)3 
(sec“i) 

(NaOH) 

M 

Ko„ (lit. 
molc“^ 
sec"^) 

I 

50% EtOH 

91-6 

0-1 

0-916 

I 

80% EtOH 

73-7 

0-1 

0-737 

I 

80% DMSO 

68-2 

001 

6-960 

II 

50% EtOH 

9-41 

0-1 

0 094 

II 

80% EtOH 

9-67 

0-1 

0-098 

II 

80% DMSO 

49-70 

0-1 

0-497 


Table II 




kj /kjj values 

in mixed 

solvents’'^ 



Solvent 


kilkn 



50% EtOH 


9-7 



80% EtOH 


7*4 



80% DMSO 

14-0 



* Data from Table 1. 


The general expectation of the rate enhancement 
in aqueous DMSO has been realised and this is 
naturally due to the cumulative effect of two factors ; 
(0 poorly solvated and therefore hi^ly reactive 
hydroxide ion and (ii) the increased transition 
state solvation in DMSO^. 
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The interesting finding of this investigation is the 
^ti.crease in the (k/k^^) ratio in DMSO compared 
EtOH. The decreased reactivity of o-carboxy- 
f^hienyl acetate over phenyl acetate is due to the 
Electrostatic repulsion between the attacking 
Oirl- ion and the carboxylate group. This is 
E>bviously much more pronounced in DMSO 
because of the presence of the poorly solvated* 
•Hydroxide ion in aqueous DMSO. This leads to 
lower /Cjj values and hence the higher k^/k^^ ratio 
1 n. aqueous DMSO. This behaviour is analogous 
the one noticed in the alkaline hydrolysis of 
Elicarboxylic esters. The operation of such a rate 
I'etarding factor is further evident if one com- 
.r>ai'es this ratio in 50% EtOH and 80% EtOH. 
"The decrease in the ratio with decrease in the 
«-fielectric constant is also in the expected direction. 
""The decreased dielectric constant will result in the 
cfiminution of the field effect of the carboxylate 
iinion on the reaction centre. Increased ion-pair 
Tormation is another consequence leading to- a drop 
^ 11 the effective concentration of the carboxylate 
anion. 
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EFFECT OF HYDROGEN PEROXIDE ON 
BUFFALO MILK PROTEIN FRACTIONS 
The nutritional aspects of H^O^ treated casein, 
wh.ey, peptide and free amino acids, have been 
investigated in this laboratory’. In this paper, 
ohromatographic studies on the composition of 
easein (several samples) and H^O^, treated casein 
nre compared with the electrophoretic patterns. 

Buffalo casein was isolated by isoelectric precipita¬ 
tion-. 100 mg each of the untreated and the H^Oo 
treated samples were hydrolysed by 6 N HCl at 
1 20° C for 24 hours. After evaporation, the 
Iiydrolysates were made upto 10 ml in 10% iso- 
pnopanol. The hydrolysates were then spotted on 
Whatman No. 1 filter paper and irrigated with /z- 
t>u.tanol, water acetic acid (4:1:1) by employing 
nscending paper chromatographic technique-h The 
separated amino acids were identified by treatment 
vvith ninhydrin in 95% aq. acetone. Treated and 
ontreated caseins were separately dissolved in alkali 
the protein fractions were separated by both) 
jpaper electrophoresis^ and starch-gel electro- 


phoresis'--*’. The H^Oo treated and the untreated 
whey samples were also subjected to electrophoretic 
separation using starch-gel. 

Results and Discussion .—From the Chromato¬ 
gram in Fig. 1, it is clear that the amino acid 
tyrosine is readily destroyed by the addition of 


lA'PL'n CmoMjyrocirRAn of- 
HYX)«oc^ri.w.pE'R<pm>is: theatep 
Cashxn U^hprolysates. 



3 ? 4 6 “ ^ 


Eig. 1. 1. ()-02% (w/v) of treated 

casein hydrolysate. 2. 0-04% (w/v) of 

treated casein hydrolysate. x—untreated casein 
hydrolysate. 3. 0-06% (w/v) of hhO, treated 

casein hydrolysate. 4. 0*08% (w/v) of H.Oa 

treated casein hydrolysate. 5. 0*10% (w/v) "of 

treated casein hydrolysate. 

Cy : Cystine band (1) Lysine, Histidine bands, 
(2) Arginine band, (3) Serine, Glycine, and Aspartic 
acid bands. (4) Glutamic acid and Threonine 
bands. (5) Alanine band. (6) Proline band. (7) 
Tyrosine band. (8) Valine and Methionine bands. 
(9) Phenyl alanine bands. (10) Leucine and Iso- 
Icucine bands. 

0*10% HoO^ (w/v) to milk. Sulphur containing 
amino acids arc also readily affected by the gradual 
increase in the cone, of H^Om. Cystine bands get 
diffused in the chromatogram. Leucine and iso¬ 
leucine are very much affected at high concentra¬ 
tions of HoOo. The Chromatogram in Fig. 1 also 
indicates that the amino acid composition of casein 
is not affected by the addition of H^Oo upto 
0*10% (w/v). Higher concentrations, however. 
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Fig. 3. Buffa.'o Khey jraciion. 4. 0-02'" {w/v) 
of HjO.> ireaieJ uhey. 1. 0-04''- kv. v) of H 2 O 2 
: rented v,hey. 3. Unireated whey. 2. O-OS'fc 
iw \l of H 2 O.*. treated whey. 5. 0-10— (w’/v) 
of HiO- treated whey. A—Lacto globulin; B— 
LacTalbum’n. 


in paper eiecircphore^is of cufialo whey, three 
protein iraeiion'i were separo.ec, and one of the 
fraei'ens we- foano lo : 2 ere^:;e with the increasing 
cone, of Forihe: investigation on this separa- 
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CHROMATOGR.APHIC SEPAR.ATION OF Cu (II), 
Ni{II) AND Zn (11) IN PRESENCE OF 
COMPLEXING AGENTS 

Tke presence of complexing agents along with 
metai ions, affect the ditiusion cf ions through filter 
pare'-'•'a In the present paper a rapid quantitative 
separation of Cu- \ Ni-"and Zn--has been described 
•n presence of complexing agents, using ascending 
niter paper chromatographic technique. 

Chromatograms were run in glass jar (15 cm 
12 cm) having a height of 30 cm. Strips of 
Vvr.aiman filler paper No. 1 1 3 cm X 32 cm) w'ere 
used. A series of solvent systems was tried out, 
cf which, the mixed solvent containing 90^^ acetone- 
— 6" cone. HCl ~ 4^ water (v.'v) proved to be 
the most successful. For locating the spots, the 
strip was first exposed to ammonia vapour and then, 
was sprayed with O-iy Rubeanic acid in alcohol. 
Copper appears as a green and nickel as a blue 
spot. 0-5-y- Dithiazone in chloroform gave a pink 
spot for zinc. 

The effect of the comple.xing agents, oxalate, 
lanaraie and citrate was tried on the separation 
of Cutll), Ni ( II) and Zn ( II) in three different 
ways, la) by adding the complexing agents to the 
solvent, (hj by using filter paper impregnated with 
complexing agents and (c) by adding complexing 
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n:-' 

(/) Citrate added to metai 
solution in 1: 2 (meial: 


citrate moial ratio) 

30 mts. 

41*0 

120-0 

125-0 

40-0 

123-0 

150- 0 

(//) do. 

1 hour 

45-0 

110-0 

150-0 

4G-0 

123-0 

150-0 

(Hi) Tartrate added to metal 
Solution 

1 hour 

70*0 

215-0 

234-0 

Sl-0 

246-0 

260-0 


Conditions of 
Study 


iA3!.E I 

Exper:men:s or. quantharv^ 

Time of Experimental \ 
Run Zn"~ Cu-~ 


agents to the metal salt solutions. The most signih- 
cant result is obtained when twice the excess of 
the citrate is added to the metal salt solution 
(Rp values Zn-^rr 1*0 ; Cu-'^i= 0*69 ; 0*09). 

Good results are also obtained when tartrate is 
added (R values Zn-"'=:0'96; Cu^--—0*54; Ki-“ 

F 

= 0*08) to the metal solutions. « 

Quantitative Separation and Estimation of 
Cii'--' and Zn^-. —Two chromatograms were run 
under similar conditions. One of these chromato¬ 
grams was developed and the position of the spots 
located. The undeveloped chromatograms were cut 
into three portions depending on the position of 
individual components which were then e.xtracted 
from the filter paper into solution and estimated 
spectrophotometrically. 

Cu— : Copper at pH 8*5 (in presence of citric 
acid) was extracted with lead diethyl dithiocarba- 
mate in chloroform and the absorbance noted at 
560 nm. 

Ni^-r: Pink complex of Ni(DMG)o was extracted 
in chloroform at pH 7-5 and the absorbance noted 
at 420 nm. 

Zn^-i- : Estimated using xylenol orange at pH 6-3 
(acetic acid, sodium acetate buffer) and absorbance 
was noted at 570 nm. 

The absorbance of unknown solution is compared 
from the calibration curve obtained from standard. 
known solutions under similar conditions. Some 
of the results are summarized in Table I. 
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DETECTION OF PYROG.^LLOL WITH 
C.4COTHELI.NE 

Me.ntion may be made of the .’-eagents like HCHO- 
HCi’* and tetramethyi aminobenzophenone- for the 
sensitive detection of pyrogallol. In this communi¬ 
cation the details of the detection of pyrogallol 
with cacotheline are given. The present method is 
simple, comparatively mo.^e selective and sensitive 
over the other methods. 

Experimental procedure. —0*4 ml of cone, sul¬ 
phuric acid <.4R) is mixed w'ith 0*05 ml of 
0*005^7 cacotheline and 0*05 ml of test solution. 

stable pink colour is produced indicating the 
p.-esence of pyrogallol (limit of identification : 
25 Mg ml). The sensitivity is nearly doubled by 
increasing the temperature to 70= C. It is found that 
phenol, h\ droquinone, i?z-cresol, p-cresol, pyrocate- 
chol, i-naphthol, 2-naphthol, gallic acid, phloro- 
glucinol and hydroxyhydroquinone will not interfere 
in 3 fold excess. Resorcinol and o-cresol will 
■nte.ffere because of the brown colour. 

The pink compound was found to be the 
reduced product of cacotheline as given below and 
the spectrum exhibits maximum absorption in the 
region of 525-530 nm^. 



CACOTHELINE REDUCED CACOTHELINE (P1NK| 
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ESTIMATION OF OXALATE IONS AND 
OXALIC ACID LSING EDTA 

Thi a: :hj cx^'ate anion and oxai'C acid 

ir;. ina EDTA n:.-:hod' -invokes the quantitative 
r:22'pi:a:ion or :hj c\aio:e r; adding a knovvii 
excesN of ^rnnjord ;r::j acetaie soiution and back 
tiiranng :hc Dad acetate with EDTA. The 

nteihod i:. onipD and accurate. The precipitation 
.nterci:. invoices ntixinc the cold soliitions and the 
easii} nirer^hie precipitate shous practically no 
creep. 

D'.sj:iss:uf :-—The nceihod adopted is the converse 
cf the usual method for the estimation of leadA It 
is found that under the conditions of precipitation with 
e\ce>.s cf lead acetate, oxalic acid and oxalate are 
both, quantirat’veii precipitated and no distinction 
in prachcai procedure is called for. The results 
both :n the case of oxalic acid and o.xalate show 
praciicaliv' the same accuracy, — 0-5^-. The 
p.^esence of small quantifies of oxidisable impurities 
might pose a serious problem in the case of per- 
manganimetr}', whereas the accuracy of EDTA 
method is not affected by such impurities. 

Lead reacts with Erio T in ammoniacal 
medium. However, at this pH the lead is precipi¬ 
tated as hvdroxide. To avoid precipitation, the 
addition of tan.mie ion is necessary. The lead- 
tanrate complex is sufficiently stable to keep the 
lead in solution, but it is not sufficiently so to 
prevent its reaction with the indicator and with 
EDTA. The colour intensitv' of the lead-Erio T 
complex is somewhat dependent upon the concentra¬ 
tion of the ta.''irate called ’’auxiMaiy complex-former' 
and ICO large an excess of the auxiliary complex- 
former should be avoided. The colour of the indi¬ 
cator before the end point is a bluish violet. How¬ 
ever the disappearance of me last reddish tint is veiy 
abrupt and takes place within the range of a drop 
or part of a drop of iitrant. 

The following equation is relevant : 

Pb- - H,Y- - - 2H" - PbY- - (H,Y-- : .Anion of 

the disodium salt of EDTA) 

For comparing the EDT.A method with the con¬ 
ventional method, the following procedure is 
adopted. Analar grade oxalic acid or sodium, 
oxalate is used for preparing the solutions. A 
known excess of a standard solution of Pb-^ ion 
is added to an aliquot of the oxalate solution, the 
precipriaie is filtered off and the filtrate titrated 
against EDTA solution of known strength. The 
strength of the oxalate solution is then calculated 
and compared with its known value. Similarly a 
known excess of oxalate solution is added to a 
known volume of lead salt solution and after 
filtering off the lead oxalate, the solution is titrated 
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agai.nst permanganate solution independently 
sta.ndardised. The known strengths of the permanaa- 
nate and the lead salt solutions are then used "to 
calculate the concentration of the o.xalate soiution 
Ln the titration of Pb-H* ion against EDTA, the 
pH is kept at 10 day buffering with tartrate- 
am.monia. Erio T is used as the indicator and the 
end point is the colour change from violet to 
blue. The results are e.xcellent and the accuracy 
is usually better than 0-6%, 

Department of Chemistry, G. Ram.xmurti 

.Madura College, K. Rengan.xthax. 

Madurai 625011, L. R. G.xnesan. 

(Tamil Nadu). December 30, 1974. 
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Inorganic Analysis, Third Edn., The English 
Language Book Society and Longmans 
Green and Co., Ltd., 1962, p. 294 ' 


GROUP IB METAL BISTHIOSALICYLATO 
MERCURATES 

Disodium bisthiosalicylato mercurate was prepared 
as reported earlierA Copper and silver bisthiosali¬ 
cylato mercurates were obtained by adding varying 
amounts of 0-01 M disodium bisthiosalicylato 
mercurate solution to fixed quantities of O’Ol M 
copper and silver sulphate solutions obtained from.’ 
BDH (India) A.R. quality samples. Copper yielded 
a dark-green thick precipitate and a curdy light 
yellow precipitate was obtained in the case of silver 
bisthiosalicylato mercurate. The reaction mixtures 
w^ere kept overnight at room temperature (25° C). 
The precipitates were filtered, washed with distilled 
water and dried in oven at 100° C for two hours. 
0*01 M cold solution prepared from chloroauric 
acid obtained from Johnson Mathey Co., Ltd. 
(London), was standardized for its Au'^+ content 
by the thiosalt method^. The pH of the solutioa 
was raised to 5-8. A fixed quantity of 0*01 M 
disodium bisthiosalicylato mercurate solution was 
treated wfith varying quantities of 0*01 M 
.Au^-E solution. During the precipitation, the pH 
of the solutions goes on decreasing. Gold bisthio¬ 
salicylato mercurate when fresh is dark-yellow in 
colour but becomes black after drying in oven. 

Gold mercurate decomposes when dried at 100'^ C, 
whereas copper and silver bisthiosalicylato merou- 
rates do not decompose at this temperature. 

Copper and silver bisthiosalicylato- mercurates: 
were analysed for sulphur and mercury contents. 
Sulphur was estimated by fusing with fusion mixture 
and then completing estimation sravimetricallvS as. 
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BaSO.. Mercuty was estimated quantitatively as 
HaS by thiosalt method-^. The method was slightly 
modified as the precipitates were filtered from the 
warm solution and washed thoroughly with ethanol 
to remove thiosalicylic acid w-hich coprecipitates 
along with HgS. The experimental values of 
mercury and sulphur corresponded well with the 
theoretical values. 

The infrared spectra of the solid metal bisthio> 
salicylato mercurates were recorded between 600- 
4000 cm"^ using nujol mulls on Perkin-Elmer 337- 
Spectrophotometer. The i.r. spectrum of thiosali- 
cyiic acid shows bands corresponding to —SH, C^iO 
and C—S stretching frequencies appearing at 2250, 
1700 and 755 cm‘i, respectively. The comparison 
with the nujol mull shows that bands corresponding 
to —SH frequencies disappear completely. But the 
bands corresponding to C=:0 stretching vibrations 
shift to lower frequency and are observed to split. 
C—S stretching vibrational bands also shift to a 
lower frequency. The disappearance of — SH fre¬ 
quency band and the lowering of C—S stretching 
frequency indicate the coordination through sulphur 
atom. The coordination through carboxyl oxygen 
and carboxylic group is indicated by lowering of 
0=0 stretching frequencies. The splitting of the 
band may be due to coupling of some vibrations. 

The author is indebted to Professor C. N. Kachru 
for providing the facilities and to Dr. K, P. Dubey 
for helpful supervision. My thanks are also due to 
CSIR, New Delhi, for the Senior Research Fellow¬ 
ship. 

Chemistry Department, Maharaj K. Koul. 

University of Kashmir, 

Srinagar 190006, December 16, 1974. 
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EXCYSTMENT OF SCHIZOPYRENUS RUSSELLI 
BY INDIVIDUAL AMINO ACIDS AND THEIR 
MIXTURES 

Singh, Mathew and Anand^ (1958) showed that 
aqueous extract of Aerobacter sp. and Escherichia 
coli caused nearly cent per cent excystment of 
cysts of Schizopyreniis russeUi at a suitable pH. 
It was shown that part of the excystment inducing 
property of Aerobacter sp., extract was due to 
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certain amino acids. Chemicady pure amino acids 
also gave vaiying degrees cf excystment. In 
general the e.xcysiment caused by individual amino 
acids was much lower than that caused by the 
bacterial extract. Drozanski- (1961) also reported 
that aqueous extract of A. aero genes and certain 
amino acids were able to cause excystment of cysts 
of soil amoebae belonging to the family Hartmannel- 
lidae. Jefferies- (1962) found that amino acids 
could cause e.xcystment of a ciliate, Pleurotricha 
i'anceolata. Singh, Datta and Dutta-^ show’ed that 
the percentage excystment of cysts of S. russeUi 
w'ith L-isoleucine, L-arginine monohydrochloride, 
L-alanine, L-serine and L-giutamic acids at 2*0^ 
concentration in distilled water, pH about 6*5, was 
significantly higher than at 0-25% or 0T25%. 
When mixtures of all the amino acids at these 
concentrations were used, the percentage excystment 
was markedly increased- Singh, Datta and Dutta-^ 
suggested that nearly cent per cent excystment of 
S. russeUi obtained by E. coli extract may be due 
to a mixture of amino acids and other factors in 
the extract. Rastogi, Sagar and Agarw^ala^ (1973) 
observed that the excystment of S. russeUi was 
quicker in a mixture of amino acids containing, 
riboflavin than that obtained in the mixture of 
amino acids alone. The present communication 
deals with excystment of S. russeUi by individual 
amino acids and their mixtures. 

S. russeUi w'as grown on non-nutrient agar plates 
supplied with E. coli. Eight to; 10 days old cysts 
were harvested and freed from living and dead 
bacteria, and used for studying the e.xcystment 
according to the method reported earlier^. The 
chemically pure amino • acids used were sterilized 
by autoclaving at 15 Ib /sp. in. pressure for 
15 min. 

It has been found by Singh, Datta and Dutta^ that 
cysts of S. russeUi, produced at different times with 
E. coli, gave somewhat varying degrees of excystment 
with L-isoleucine, L-arginine monohydrochloride, 
L-alanine, L-serine and L-glutamic acid. Therefore 
cysts prepared from the same batch were employed 
by them to show that mixture of the above amino 
acids gave higher percentage excystment than that 
obtained by individual amino acids. In these experi¬ 
ments the concentration of amino acids used in 
the mixture, was five times more than that in the 
case of individual amino acids. In order to show 
the additive effect of mixture of the amino acids 
used by Singh, Datta and Dutta-^, cysts of S. russeUi 
prepared from the same batch were used and the 
concentration of amino acids in the mixture was 
kept the same as in the case of individual amino> 
acids. The results presented in Table I show that 
the percentage excystment with mixture of amino 
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Tabus. 1 


A.ul1:1 .V t" c'‘f Vct oj ni i’.v 

ture ! 

oj five 

amino 

acids cn 

the excystment of S. 

rnsselli 

I cysts 






Total amino a^ 

dd concentration 




.Amiiio acids pH 


1% 


0*5% 


0*25% 



0*125 

0/ 

/o 


A 

B 

C 

A 

B 

C 

A 

B 

C 

A 

B 

c 

L-Glutamic add 6*2 

171 

86 

50 

119 

48 

40 

132 

48 

36 

146 

49 

33 

L-Arginine moaohydro- 6 • 2 

125 

68 

54 

129 

48 

37 

121 

44 

36 

109 

38 

34 

chloride 

L-lsoleudne 6-2 

151 

80 

52 

118 

49 

41 

131 

52 

39 

180 

46 

25 

L-Aianme 6*2 

570 

370 

64 

64 

41 

64 

206 

121 

58 

133 

67 

50 

L-Serine 6-2 

Mixture containing equal 

37 

19 

51 

72 

42 

58 

166 

58 

35 

139 

47 

34 

amount of all the abo%'e 
amino adds 6*2 

246 

211 

85 

424 

346 

81 

1462 

1218 

83 1191 

933 

78 

Distilled water control 5*8 

146 

0 

0 










£■. co//extract 6-5 

164 

14S 

90 










A—No. of cysts; B 

-No. 

excysted; 

C- 

Percentage excystment. 








Table n 








Aiidiiive effect of mixture 

of ten 

amino 

acids on the excystment of S. 

russelli 

cysts 


Total amino acid concentration 

Amino acids pH 


0*5% 



0-25% 


0*125% 


0*031% 


A 

B 

C 

A 

B 

C 

A 

B 

C 

A 

B 

C 

L-Glutamic acid 6*5 

133 

58 

43 

70 

25 

36 

120 

42 

35 

126 

31 

24 

L-Aspartic acid 6*4 

99 

40 

40 

99 

36 

36 

91 

30 

33 

88 

41 

46 

L-Arginine monoh>'dro- 6 * 4 

129 

48 

37 

121 

44 

36 

109 

38 

34 

100 

31 

31 

chloride 

L-Histidine 6-5 

150 

60 

40 

137 

50 

36 

110 

35 

31 

182 

58 

31 

L-Isoleucine 6*5 

79 

42 

53 

74 

29 

39 

64 

17 

27 

99 

23 

23 

DL-Valine 6*5 

137 

57 

41 

130 

46 

35 

130 

42 

32 

182 

33 

18 

DL-Aianine 6*5 

64 

41 

64 

32 

20 

63 

157 

50 

31 

169 

85 

40 

DL- Methionine 6 • 5 

134 

46 

34 

113 

31 

27 

128 

26 

20 

159 

66 

33 

DL-Serine 6*5 

132 

60 

45 

134 

45 

33 

148 

40 

27 

218 

41 

18 

DL-3-PhenylalaniEe 6*5 

Mixture containing equal 

109 

45 

40 

91 

32 

35 

93 

28 

30 

190 

6 

3 

amount of all the above 
amino acids 6*5 

76 

65 

86 

173 

155 

83 

490 

436 

88 

404 

312 

77 

Distilled water control 5*8 

200 

0 

0 










E. coil extract 6*4 

185 

171 

92 











A—No. of c>sts; B=No. excysted; C=Percentage excystment. 


acids was much higher than that obtained with 
individual amino acids. It is interesting to note 
that the percentage excystment with the mixture of 
amino acids is more or less the same irrespective 
of the concentration of amino acids used in the 
mixture. 

Singh, Marhew and Anand^ and Singh, Datta and 
Dutta^ have reported that ten amino acids included 
in Table II gave fairly good excystment of cysts 
of 5. russelli at 2-0^ (wt./vol.) concentration at a 
spitable pH. It was considered of interest to find 


out whether mixture of these amino acids in very 
low concentrations showed any additive effect on 
the excystment of cysts of S. russeUi The results 
in Table II show that irrespective of the concentra¬ 
tion of amino acids in the mixture, the percentage 
excystment was always significantly higher than in 
the case of individual a min o acids. 

The above findings clearly show that very low 
concentration of amino acids in mixture give nearly 
as good excystment as that obtained by aqueous 
extract of E. cqU (Tables I 11). This suggests 
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that very high percentage of excystment obtained 
by E. coil extract upto a dilution of 1/400 (Singh, 
Daita and Dutta-^) is probably due to a mixture 
•of amino acids in the extract. 

The authors are thankful to Dr. Nitya Nand, 
Director, for his continued interest and support to 
this problem. Thanks are also due to Dr. B. N. 
Singh, for helpful suggestions. Technical assistance 
rendered by Shri K. L. Gulati is acknowledged. 
One of the authors (Miss Mahmood Jehan) is 
thankful to C.S.I.R. for the award of a Senior 
Research Fellowship. 

Division of Microbiology, G. P. Dutta. 

Central Drug Res. Institute, Mahmood Jehan. 
Lucknow, December 9, 1974. 
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SYNTHESIS OF SOME HALOGENO 
ISOQUINOLINE DERIVATIVES 

In continuation of our previous workt on the 
synthesis of isoquinoline derivatives we describe 
here the synthesis of some new halogeno-1-benzyl- 
3, 4-dihydroisoquinoline derivatives prepared by the 
application of the Bischler-Napieralsky reaction on 
the appropriate yj-phenethylamides. The latter were 
obtained by the condensation of homoveratrylamine 
(A) with the acid chlorides of the following acids : 
3, 4-dimethoxy-5-chloro- (I) 3, 4-dimethoxy-5-bromo- 
(11) 4,5 dimethoxy-2-chloro-(n) and 4,5-di- 

methoxy-2-bromo- (IV) -phenylacetic acids. 

The acid (I), m.p. 182-83°, was obtained by the 
action of alkaline hydrogen peroxide on the azalao 
tone, m.p. 156°, prepared by heating 5-chloroverat- 
raldehyde- with hippuric acid under the conditions 
of the Erlenmeyer* reaction. The acid chloride 
from (I) prepared by heating it with thionyl 
chloride in dry chloroform was heated as such with 
(A) in dry benzene to afford the corresponding 
amide, m.p. 120-21°. Cyclization of the latter in 
the presence of POCI3 in boiling toluene yielded 
the required dihydroisoquinoline (V) as an oil; 
its picrolonate gave m.p. 243°. 

The unknown acid (11), m.p. 186-87°. (from 
water) was obtained in a similar manner^ from the 


azaiactcne, ni-p. 165-66°, prepxixi from 5-bromo- 
veratraldehyde-. The amide, resuming f.om the 
acid chloxride of II with lAj, had m.p. I2S-29° 
(dil. nlcohoij. The dihydroisoquinoline ,\T) crystal¬ 
lised from petroleum ether in colourless globules, 
m.p. 132°. 



(V) 


Cl 

Rj = 

H 

(VI) 


Br 

Rj = 

H 

(VII) 


H 


Cl 

(Vffi) 

Rt= 

H 

II 

Br 

The acid 

(HI), 

B 

00 

w'as obtained 


colourless needles from water by the direct chlori¬ 
nation of homoveratric acid in glacial acetic acid. 
Its structure was evident from its nmr spectrum’ 
in which the two aromatic protons appeared as 
singlets at 5 7*17 and § 7*28. The amide isolated 
by the reaction of the acid chloride of (HI) with 
(A) crystallised from alcohol, m.p. 130-32. The 
dihydroisoquinoline (VII) was isolated as an oil ; 
its picrate gave m.p. 177—79°. 

The acid (TV), m.p. 114-15° crystallised from 
water and was prepared as described by Haw^orth 
and Perkin^ by the bromination of homoveratric 
acid in acetic acid medium. In this case also, the 
nmr spectrum showed the two aromatic protons as 
singlets at 5 7*17 and § 7*37°. The reaction of the 
acid chloride of IV with (A) afforded the amide, 
m.p. 159-61°, which w^as cycHsed to the dihydxo- 
isoquinoline (VIII) isolated as a picrate, m.p. 
209-10°, 
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OCCURRENCE OF USGU.4TVLA SERRATA 
(FROLICH, 1789) IN C4TrLE 

The authors while examinina the mesentenc lymph 
glands of tuberculin positive cattle, after slaughter, 
came across the nymphal staces of the tongue worm, 
Llnc'datuki serrara i Arachnida, Pentastomida, Poro- 
cephaiidae ^ in one out of seven animals slaughtered. 
This lymph eland was also positive for Mycobacteria 
by direct microscopic examinarlon using Acid-Fast 
technique. Tb*s aroused our curiosity and the mesen¬ 
teric lymph glands cf cattle and sheep slaughtered at 
the Corporation slaughter house. Bangalore, were 
examined randomly selecting 4—5 glands from each 
animal. Of the 42 cattle examined, 5 were harbour- 
ing nymphal stages of L. serrata whereas the lymph 
glands of the 10 sheep examined w^ere 
found free from this parasite. One nymph was 
recovered from each gland except in one gland 
where 3 nymphs were recovered. Only two lymph 
glands, harbouring I. serraia collected from tw*o 
different animals, were examined for Mycobacteria 
but the test proved to be negative. 

The prevalence both of nymphal stages and adult 
forms of L. serrata in. man and dogs, and larval 
and nymphal forms in buffaloes, sheep, goats, pigs, 
camels and an Indian python has been recently 
review’ed^-^v'. The only repon of the occurrence 
of I. serrata as larca! forms in cattle is that of 
Alwaft. The present finding, therefore, reports the 
existence of the nymphal forms of L. serrata in 
tattle of India for the first time. 

. Since the adults of this parasite are found to 
xcur in the respiratory* passages and the encysted 
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nymphs in the lymph glands and liver cf man 
{probable aetiological agents of Halzoun zsci 
.Marrara syndrome), the public health significance 
of this infection in domestic and wild animals 
is stressed. Referring to the affinity for the nymphs 
and Mycobacteria to occur concomitantly, Lapage-t 
suspected the possible attraction of the nymphs to 
the tuberculous lymph glands. The present authors 
ha\e also observed the occurrence of both the 
n^mph and Mycobacteria in the same lymph aland 
This obser\'ation enhances the suspicion raised by 
Lapage-i and, therefore, further investigation is 
warranted. 

The authors wish to thank Dr. S. Sujaya Kumar 
Veterinary Surgeon, Corporation slaughter house 
Bangalore, for his assistance during collection of 
materials from the slaughter house. 
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A NEW SPECIES OF THE GENUS 
BRACHYGRAMMATELLA GIRAULT 
(HYMENOPTERA: TRICHOGRAMMATIDAE) 
FROM ALIGARH, INDIA 

The genus Brachygrammatella was erected by 
Girault (1915) with Brachygrammatella nebulosa 
Girault as type species. Doutt and Viggiani (1968) 
synonymised Pseudbrachy gramma Girault with 
Brachygrammatella Girault. However, they recog¬ 
nized Pseudbrachy gramma as a subgenus of 
Brachygrammatella. The distinguishing characters 
of this genus have been given in detail by Doutt 
(1968). The genus is recorded for the first time 
from India. Doutt’s (1968) key to subgenera and 
species of Brachygrammatella Girault has been 
revised to accommodate Brachygrammatella indicct 
sp. n. 
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Revised Key to Subgenera and Species of 
Brachygrammatella Girault 

1. Fore wings with setae immediately beneath 
marginal vein; middle tibia without large 
spines on outer surface ; hind wings with 
abundant setae ; club two-segmented in both 
sexes .... (Subgenus Brachygrammatella) 2 

—Fore wings with bare area immediately beneath 
marginal vein ; middle tibia with large spine 
or spines on outer surface ; female club of 
single segment; hind wings with setae in two 
or more distinct lines converging apically .. 
. (Subgenus Pseudbrachygramma) 3 

2. Marginal vein four times as long as wide ; 

setae on marginal vein rather fine and 
numerous (about 20), continuing on to wing 
blade in a triangular cluster beneath marginal 
vein. nebidosa Girault. 



Figs. 1-2 


—Marginal vein about three times as long as Brachygrammatella indica sp. n. (Figs. 1 and 2) 

w'ide ; about eight large, coarse setae on Female .—Head yellowish, slightly wider than 
marginal vein, approximately the same number long in facial view ; frontovertex wider than long ; 

underneath stigmal and apex of marginal ocelli red, arranged in obtuse triangle, basal ocellus 

vein. salutaris Doutt. separated by about twice its diameter from eye 

3. Ovipositor extended anteriorly in membranous rim and about its diameter from occipital margin ; 

pouch beneath thorax and forward of eyes red and smooth; antennae inserted just above 

midcoxal bases. ventralis Doutt. the lower level of eyes; space between antennal 

—Ovipositor not extended forward beneath sockets about one-third the width of frons between 
thorax. 4 eyes; subocular sutures distinct * mandibles with 


4. Fore wings dusky with contrasiing transverse 
hyaline band across wing blade just disiad 
of venation ; body colored yellow and olack 
with silver band on dorsum of aDdomen near 
apex ; abdomen long, ovipositor well developed. 

. speciosisslma (Girault). 

—Fore wings not so patterned.5. 

5. Fore wings with basal one-third naked ; sub¬ 

marginal vein with an abrupt break in middle ; 
marginal vein about two and a half times as 
long as wide and without thick setae on outer 
margin. indica sp. n. 

—Fore wings with basal one-third setose ; 
submarginal vein of uniform width and conti¬ 
guous ; marginal vein two times as long as 
wide and with thick setae on outer margin. 
. perplexa (Girault). 
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:h: 2 e icc-ih. Aniennae ‘Fig. 1) yellowish ; 

At.j. three limes as long as wide : 

rei:ee; ;..'.’:ger than v.rde, longer man ring and 
mrhcA- eombineJ : basai two ring segments 

mo:: ; forheie 2-segmcmed ; club entire, slightly 
more than rao tirne^ as long as wide, apex pointed. 
Tnorax yehowish except sides of metanotum and 
propoieani, pieiirai and sterna! regions which are 
Jark-brovm. Fore wings iFig. 21 hyaline except 
an :nfa>.ca:ed patch below the marginal vein, slightly 
less txhan two times as long as wide, broadly rounded 
at apex: sabmarginal vein with an abrupt break 
in middle ; marginal \’e:a about two and a half 
times as long as w'ide and with twenty-one setae ; 
basal one-third of fore wing naked ; marginal 
fringe soon, spaced by a distance equal to one- 
half their length. Hind wings hyaline ; marginal 
frirkge long, about one-half of w’ing width. Legs 
sl:gh:l\- '.nfuscated ; tarsi 3-segmented. abdomen 
dark except base of dorsum which is yellowish ; 
ovipositor concealed, arising from basal one-third 
of abdomen. 

Female length : 0*8 mm. 

Holotype 2 ; - 2, I ^ paratypes, INDIA : 
Uttar Pradesh, Aligarh, University campus, ex eggs 
of Oxyrachis taramfiis Fabr. on Cassia fisiuia, 
18-9-1974 f,\f. Yoiiniis Khanj. Material in Zoologi¬ 
cal Museum, Aligarh Muslim University, Aligarh, 
India. 

Hie author is greatly indebted to Dr. S. Adam 
Shafee, under whose guidance this work was carried 
out. He is also thankful to Prof. S. Mashhood 
Alam for providing research facilities and to Prof, 
Nawab H. Khan for encouragement. 

Section of Entomology, M. Younus Kh.4N. 

Department of Zoology', 

Aligarh ^fuslim University, 

Aligarh, India, December 2, 1974. 


1. Doutt R. L. and Viugiscm, G., Proc, Calif. 

Acad. Sci. 1968, 35, 477. 

2. —, Pan-Pacific Entomologist, 1968, 44, 289. 


ON THE FIRST GILL ARCH OF CHAXNA SPP. 
(FISHES : CH.4NNI0AE) 

The number of rakers on the first gill arch is of 
taxonomic value in some fishes^*^. In the carni¬ 
vorous miirrels, in which they are in the form of 
dentigerous patches (Srinivasachar^), their shape 
and distribution pattern also are of significance. 
We for the first time find that the epibranch of the 
first gill arch reveals diagnostic features. 

Srinivasachar" first drew attention to the taxo¬ 
nomic importance of the first gill arch in four 
species of Channa las Ophkepbalus\ viz., C. marulia 
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^ Ham. Bucn., 1822), C. striata (Bloch, 1793), 
C. punctata (Bloch, 1793) and C. onenialis Bl. and 
Schn., ISOl : as O. Ham. Buch., 1822). The 

present note is the outcome of a detailed examina¬ 
tion of the first gill arch in a series of specimens 
of each of the above species. 

The fi.'-st gill arch of either side is connected 
ventraliy to the median ossified copula 2 through 
caitilage. The gill rakers, in the form of denti¬ 
gerous patches, are arranged in two parallel rows 
which, since the arches are directed obliquely back- 
wa.tos from their points of attachment, can for 
convenience be referred to as the outer and inner 
rows. The inner row is adjacent to the second 
branchial arch while the outer row is away from it. 

Although Srinivasachar^ stated that in C. marulia, 
the outer row^ of dentigerous patches does not 
extend on to the hypobranch unlike in the three 
other species, we observe that even in the former 
species the outer row^ does extend over the entire 
length of the hypobranch (Fig. 1 A). In C. orietvtalis 
these patches extend only to the distal end of 
hypobranch (Fig. ID), in C. punctata they extend 
to about half the length of hypobranch (Fig. 1 C) 
while in C. marulia and C. striata they extend 
down to below half the length of hypobranch 
(Fig. lA, B) in the direction of the ceratohyal of 
the hyoid cornu. 

In C. marulia and C. striata the outer row of 
dentigerous patches at the other end extends some 
distance up along the outer side of epibranch and 
also backwards along its base (Fig. 1 A', BO- In 
C. punctata they do not extend backwards along 
the base of epibranch but there will be one 
(Fig. 1C) or tw'o patches at the anterior end of 
its base, while in C. orientalis there are 1-3 very 
small patches restricted to the anterior end ; some 
specimens are devoid of them (Fig. 1D')- 

In C. orientalis the inner row of dentigerous 
patches extends only up to the distal end of cerato- 
branch (Fig. ID), while in the three other species, 
it extends to the base of the epibranch (Fig. 1 A, 
B.C). 

In C. marulia and C. striata (Fig. 1 A, B), the 
two rows of dentigerous patches are closer than 
in the other two species. In C. striata they are 
almost confluent in the middle of ceratobranch. 
In C punctata and C. orientalis the space between 
the two rows is wider (Fig. 1C, D), particularly 
in the latter species. 

The shape of the dentigerous patch on the outer 
side of the base of the epibranch is characteristic 
in C. marulia, C. striata and C. punctata (Fig. 1 A', 
B', C'); in C. orientalis it is absent (Fig. ID'), 
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S\\2.i"up'-* ‘ liClS described the epibranch of first gill 
arch in C. panctatcL We observe that the shape 
of the epibranch is characteristic of each species 
(Fig. i A', B', C, D'). In C. punctata it bears a 
process extending back from its lower edge 
(Fig. 1 Cj. 

The pharyngobranch is fused with the epibranch 
in C. manilia. C. striata and C. punctata, whereas 
in C. onentalls it is separate (Srinivasachar^). 
Earlier workers have not drawn attention to the 
unossified distal end of the pharynigobranch in 
C. mariiHa, C. striata and C. punctata. The 
pharyngobranch is completely ossified in C. orientalis, 
in which, on the other hand, there is a cartilage 
between the epibranch and pharyngobranch. 



Fig. 1. Channa spp., first gill arch of right side 
and detached epibranch. A, A' : C. manilia S.L, 
249 mm. B, B' : C. striata S.L. 219 mm. C, C : 
C. punctata S.L. 158-5 mm. D, D" : C. orientalis S.L. 
105-5 mm. 

A, B, C and D show hypobranch (/z), cerato- 
branch (c), epibranch (e) and pharyngobranch (p) 
(latter two fused except in orientalis —^D")- 

A', B', C and D' show outer view of epibranch 
and pharyngobranch. Stippled areas indicate 
cartilage ; broken line around arch represents outline 
of tissue surrounding it. 


A ^ ^ 

The number of dentigerous patches in the four 
species is presented in Table I. 

Table I 


Number of 

dentigerous patches 
(left side) 

on first 

gill arch 

Species 

Hypo- 

branch 

Cerato- 

branch 

Epi¬ 

branch 

Total 

Outer Row : 





C. marulia 

3-5 

5-1 

3-7 

13-17 

C. striata 

3-5 

4-6 

4-6 

12-16 

C. punctata 

1-3 

3-5 

1-3 

6-10 

C. orientalis 

1-2 

4-7 

0-3 

6-10 

Inner Row: 





C. marulia 

0 

6-8 

1-2 

7- 9 

C. striata 

0 

6-9 

1-2 

7-10 

C. punctata 

0 

5-8 

2-4 

7-11 

C. orientalis 

0 

5-8 

0 

5-8 


The following key will aid in distinguishing the 
four species based on a few characters observed on 
the first gill arch : 

1- Number of dentigerous patches in 
outer row more than 11 .. 2 

Number of dentigerous patches in 
outer row less than 11 .. 3 

2. Dentigerous patch on outer side of 

base of the epibranch extends up 
along edge and is elongate 
(Fig. 1 A') . . C. marulia 

Dentigerous patch on outer side of 
base of the epibranch does not 
extend up along edge and is 
circular (Fig. IB'). .. C. striata 

3. Epibranch has process extending 

back from its lower edge 
(Fig. 1 C, C) .. C. punctata 

No process extending from lower 
edge of epibranch (Fig. ID, DO 

.. C. orientalis 

We thank Mr. K. Ravindranath, Research Fellow, 
for assistance in preparing figures. One of us 
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COAL AS A CARRIER OF RHIZOBIA 

?.- ■' w: vaa rVa- of choice for legume inoculants, 

..r:..', ‘V-r'ie- > r.av; regarded as a standard carrier, 
,,..'*.3 ..i'W* aJorreJ for commercial producrion of 
inocuiants as uell as for other nitrogen 
c..i:;..re‘ -n India. Coah bentonite and lucerne 
rued nvMure »2 : 2 : 1| is reponed as a good 
carr'er of rh’zobia by Deschodt and Strijdom^. 
Inferior crude coal of the largest coal mine of 
India at Sincrauli is of low calorific value. Its 
organic matter content i79^- i compares ver\’ well 
uith that of peat and lignite, and the physical pro¬ 
perties are more or less the same. The National 
Coal Development Corporation of India CNCDC) 
has all necessarv' infrastructure to make coal dust 
available for marketing provided a profitable use 
is found. The results of the field trial of the 
inferior grade coal as a carrier of rhizobia are 
reported in this communication. 

Two series of composite cultures of Rhizobuim 
Japonlcum strains (1) SB 6, SB 16 and USDA 110 
from Legume Inoculant Laboratory- fXIL), GBPAUT, 
Panmagar, and l2l E 450, E,451, E452 and E 455 
from CCAM-INAU, Jabalpur, were raised in neutra- 
li. 2 d lignite of Ne^weli Lignite Corporation, and 
in coal from Ihingurda Coalmine, Singrauli. The 
method of preparation was used as described else¬ 
where- with the difference that no amendment was 
u^d. With adequate statistical controls, negative— 
no 'ntxaliim. and positive—Nitragin brand soybean 
'nacuiant !9''4 lot, field trials were conducted in a 
■'Oh havm.g littl- R. japonlcum population. Plant 
population of Bragg soybean was 5-6 X lO^ha"! 
which v%a!s statistically uniform for all plots. All 
'nocuiants p.’-epared in the above maimer had 
sa^\facio.-y population of rhizobia (980-1435 X 
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and transmitted satisfacto.n’ population to* 
seed (57-93 ;< 10^/seed) at normal rate of 
cation. 

Data on nodu-ation showed conspicuous improve¬ 
ment by coal over lignite in both sources of com¬ 
posite strains. Within the composite strains, CCAM- 
JNAL p.^oved superior to LIL with respect to noda- 
iation and bean yield. The CCAM-JNAU com¬ 
posite compared very well with Nitragin (72 mg 
OGw,. plant) in nodulation. Yield increment 

obtained in positive control was 106f7 (control 
= 772 kg ha-J ; LSD at p = 0-05, 134 kg; CV = 
24X- L Coal base cultures of both composites 
generated a big response over lignite base 
cultures ; CC.AM-JNAU composite in coal base and 
the positive control responded equally. 

Further, the shelf life and survival period of 
rhizobia in the inocuiants were studied after 180 
days of storage at room temperature. All the ino¬ 
cuiants in lignite and coal bases were found to 
possess a satisfactory population of rhizobia 
>370-6 70 X 10‘' rhizobia/g). The nodulating. 

ability of these inocuiants was also examined in 
microplots, and it was found that the positive 
control, and the CCAM-JNAU composite 
inocuiants raised in lignite and in coal nodulated 
equally (7 nodules/plant), whereas, the composite 
inocuiants from LIL recorded 2 and 4 nodules/ 
plant in lignite and coal bases respectively. 

The geo-organic chemistry of lignite and peat 
reveals remarkable differences in the macromoie- 
cular structures of their fibrillic components. 
Certain hitherto undetermined characteristics of coal 
may be responsible for producing quality inocuiants. 

The inferior grade coal dust, therefore, appears 
to be an extremely promising and prospective sub¬ 
stitute for peat as a carrier of rhizobia. Many 
questions of practical significance, such as, shelf 
life and hydrophilic nature need answers. The 
experiments in these directions are in progress, and 
the questions on shelf life and survival period of 
rhizobia are partly answered. 

The authors thank Dr. K. V. B. R. Tilak of 
GBPUAT, Panmagar, in cooperating in the conduct 
of the experiments. 

Microbiology- Section, J. N. Dube. 

Faculty of Agriculture, S. L. Namdeo. 

JNKVV, Jabalpur 482 004, M. S. Johar. 

December 16, 1974. 


1. Deschodt, C. C. and Strijdom, B. W., In : 

bioric Niirogen Fixation in Plants, Ed. S. S. 
Nutman, Cambridge Univ. Press, 1974. 

2. Dube, J. N., Namdeo, S. L. ^nd Johar, M*. S., 

Research and Industry, 1973, 18, 94. 
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A CHEAP SUBSTITUTE FOR GLASS 

COVERSLfPS IN ROUTINE MICROSCOPIC 
STUDIES 

The conventional glass coversiips being very fragile 
are found to be very imecononiiical in routine 
microscopic work. It was, therefore, thought worth¬ 
while to try widely available polythene films or 
cellophane as a substitute. The results of the 
studies are presented below : 

Polythene films of different gauges (200, 300 
and 700) were cut into 18 mm squares, and com¬ 
pared with those of glass coversiips (No. 0 and 
No. 1). For the studies, various biological materials 
like fungal spores, pollen grains, nematodes and their 
eggs and plant chromosomes were observed using 
polythene and glass coversiips. Cellophane was, 
however, discarded as it got wrinkled in contact 
with the mounting media. 

It is seen from the photomicrographs (Fig. 1) 
and their comparative rating (Table I) that the; 
materials under polythene coversiips are as clear as 
those under glass. Under 700 gauge, however, there 
was reduction in light transmittance but not clarity. 

In addition to the unbreakable nature, the 
polythene coversiips were found to be unaffected; 
by various reagents used in mounting media or the 
amount of heating during slide preparation. The 
adherence of the polythene coversiips to each other 
can be avoided by cutting these as and when required 
from a roll of 18 mm wide. 

The usefulness of the polythene coversiips in. 
the preparation of permanent slides is under 
scrutiny. Manufacture of better quality polythene 
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rolls of uniform thickness will popularise the use 
-of these coversiips in the laboratories. 



Fici. 1. Photomicrographs taken using glass (A, 
B, C, D) and polythene (n, h, c\ d) coversiips. 

A, {(i): Inner wing margin of Dacus' sp., XlOO ; 

B, (//): Pollen grains of Ta^etis errecta, X 400 ; 

C, (c): Tell urn of Puccinla ^ramlnis tritici, X 400 ; 

D, {d): Chromosomes of Allium cepa, x 1,000. 


Table I 


Red at IV e efficiency of different coversiips 


Number of 


Type of coversiips 

Refractive 

Index 

Removal of 
air bubbles 

Clarity 

pieces 

(18 X 18 mm) 
per 100 g 

Cost 

per 100 g 
Rs. P. 

Price per 
100 pieces 
Rs. P. 

Glass 

No. 0 

1-51 

Difficult 

Good 

1285 

85-71 

6=67 

No. 1 


Difficult 

Good 

821 

85-71 

10=44 

Polythene 

200 

1-47 

Easy 

Good 

115283 

2-35 

0=0020 

300 


Easy 

Good 

84992 

2-35 

0=0028 

700 


Easy 

Good 

34576 

2-35 

0=0068 
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Tnj u-Uihc-'s 6:re hi^nly :hai:kml to Dr. H. C. 
Gov-njiL Mr. B. G. Put:! Kulkami and to Mr. 
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ELLMiNATION CELLS IN THE 
batrachospermaceae 

Magne' while describing the development of the 
gametophyte in Lemancu has reponed that meiosis 
occurs in the apical cell of the upright ‘'Chantransia’ 
hlajrnent Vvhich produces the gametophyte. After 
the first division, one of the two resulting nuclei 
degenerates and is pushed out into a small lateral 
protuberance which is later cut off as an “elimina¬ 
tion ceir* rcellule eiiminatrice'j. The surviving 
nucieus then undergoes division and one of the 
daughters again gets pushed out in a second pro¬ 
tuberance which is also cut off as the second elimi¬ 
nation ceil. Thus, only one haploid nucleus survives 
and contributes to the origin of the gametophytic 
phase. In the later paper Magne had indicated that a 
similar thing could be possible in Batrachospermum 
also, citing Sirodots^ figure of Batrachospermum 
crouanlamim. Photometric measurement of the DNA 
content led Hurdelbrink and Schwantes-^ (and Dixon^) 
to suggest that meiosis in an unidentified species of 
Batrachospermum occurred in a position equivalent 
to that suggested by Magne for Lemanea. 

This communication reports observations on 
species of Batrachospermum and Slrodotia which 
confirm the suggestions of the authors cited above. 

Four species of Batrachospermum and one 
cf Slrodotia have been studied so far and in all 
of these, virtually the same pattern of development 
occurs. A new species of Batrachospermum from 
Mahabaieshwar has been followed in greater detail. 
In this species apical cells of the “Chantransia” 
filaments destined to develop into gametophytes, 
become phialide-like and undergo two successive 
di\';sions. At the end of the first division (Fig. 1 
rightk one of the daughter nuclei degenerates, 
becomes pycnotic and is finally extruded with a 
bit of the protoplast as the first elimination cell 
I Fig. 1 left). Likewise, at the end of the second 
division also, one of the daughter nuclei degenerates 
and gets pushed out into a second elimination cell 
(Fig. 2j. The residual portion, containing the 
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surviving nucleus, enlarges and undergoes division; 
(Fig. 3), resulting in a diad of cells with the two 
elimination cells perched on top (Fig. 4). Of this 
diad, the iower cell remains more or less the same 
ifi size and produces a sparse whorl of determinate 
laterals. The upper undergoes a series of divisions 
and develops into the gametoph}l;ic plant (Fig. 5). 
The products of the upper cell of the diad soon 
undergo considerable enlargement and develop dense 
whoris of laterals, characteristic of the gametophytic 
phase, whose verticillate organization offers a sharp 
contrast to the monopodia! branching of the sub¬ 
tending “Chantransia’ filament (Fig. 6). The elimi¬ 
nation cells remain clearly distinguishable through¬ 
out development because of their characteristic 
pycnotic nuclei (Figs. 2-6, arrows). 



Fig. 2. Formation of second elimination cell 
(arrow). Figs. 3 and 4. Division and diad forma¬ 
tion in the survivor cell. Figs. 5 and 6. Development 
of gametophyte from the upper cell of diad. 

Though all cytological details of the division in 
the apical cell have not been observed, there is 
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sufficient indication that this is probably meiotic 
as suggested by the earlier workers cited. Chromo¬ 
some counts in the cells of the Batrachospermimi 
(haploid n — 1) and “Chantransia" (diploid 
2 n — 14.) phases provide confirmation of this 
assumption. 

Critical study of three other species of Batra- 
chospennum, i.e., B. ceylan'icum from Jog Falls, 
Karnatak and B. sp. from Matheran, Maharashtra, 
as well as B. moniliforme from Great Britain, has 
also shown clear-cut elimination cells in all the 
three (Figs. 7-9, arrows). 



Figs. 7-11. Elimination cells in Batrachospermum 
rnd Sirodotia. Fig. 7. Batrachospermum ceyJanicum, 
Jog falls. Fig. 8. B. sp., Matheran. Fig. 9. 
B. moniliforme. Great Britain. Figs. 10-11. 
Sirodotia huillense, Mahabaleshwar. 

(Elimination cells indicated by arrows in all 
cases.) 

Sirodotria huillense w^as collected from Maha¬ 
baleshwar. A study of early stages of development in 
this alga also has showm a similar pattern of 
development. Here too the elimination cells stand 
out clearly on account of the pycnotic nuclei 
(Fi gs, 10-11, arrows), 
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Our investigations would thus appear to faruis'.i 
convincing support to iMagne's intuitive assumption 
that '‘eliminating cells’ could occur in Bairacho- 
spermum. though it was based only on Siroaot's 
figure. Four species of Batrachospermum. three 
belonging to section Contorta and one belong ng to 
section Moniliforme (the type section), have elimi¬ 
nation cells similar to those of Lemanea and the 
only species of Sirodotia we could study also shows 
this. This clearly indicates that in both the 
Batrachospermaceae and the Lemaneaceae the life 
cycle is of the 'Potysiphonia type’, wdth phases 
telescoped. 

Department of Botany, M. S. B.\lakrishnan. 

University of Poona, B. B. Chaugule. 

Poona 411 007, India, 

March 15, 1975. 
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EFFECT OF LIGHT INTERRUPTIONS IN THE 
LONG DARK PERIODS ON FLORAL 
INITIATION IN RICE 

Oryza saliva L., a short-day plant, flowers remarkably 
earlier when subjected to short-photoinductive cycles 
(Misra and Khan, 1972 ; Saran, 1945 ; Sircar and 
Parija, 1949). Light interruptions given in early 
part of long darkperiod w'ere reported to be inhibi¬ 
tory for floral initiation in dicotyledonous short-day 
plants like Xanthiiim pensylvaniciim and Perilla 
ocymoides (Carr, 1952), Kalanchoe blossfeldiana 
(Bunsow, 1953) and Biloxi soybean (Nanda and 
Hamner, 1958 ; Wareing, 1954). No work has 
been done on the effect of light interruptions in 
long dark period on floral initiation in monocoty- 
ledonous short-day plants. The present investigation 
is aimed at finding out the pattern of floral initiation 
in {28-day-old) rice plants subjected to 15 consecu¬ 
tive cycles, each comprising of 8 hr photoperiod 
and 16 hr dark period with interruptions by short 
intervals of high intensity light as shown in Fig. L 
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GROUP NATURE OP CYCLE FLOWERING 
13«39 10-21 
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CZnPHOTOPERfOD M OARKPERIOD 
C - CONTROL 

Fig. 1. Cycles comprising of 8 hr photoperiod 
and 16 hr dark period with 15 minute light inter¬ 
ruptions given at different points in the dark period 
and flowering response to 15 cycles each. Numerals 
above open areas represent duration of photoperiod, 
above dark areas duration of dark peri<^. Arrows 
indicate 15 minute light interruptions. 

Plants grown under normal photoperiodic cycles 
each comprising of 13-39 hr daylength and 10-21 hr 
nightlengih remained vegetative throughout the 
period of study I Fig. 1, Group C). The plants 
subjected to 24 hr cycles, each comprising of 8 hr 
photopenod and 16 hr dark {^riod with 15 min. 
light breaks given at 12 hr and 16 hr points after 
commencement of darkperiod too remained vegeta¬ 
tive I Fig. 1, Group ill. Plants receiving 15 cycles, 
each composing of 8 hr photoperiod alternated with 
16 hr uninterrupted dark period, showed floral initia¬ 
tion in all the plants ?Fig. 1, Group I), whereas, 
floral initiation was 60T in plants receiving cycles 
of 8 hr photoperiod plus 16 hr dark period with 
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light inte.-rupiions at 10 hr point ^Fig. 1, Group IV). 
Floral initiation was completely suppressed in the 
set of plants receiving light interruptions at 12 hr 
or 20 hr point after onset of the dark period (Fig. 1, 
Group V). On the usual assumption that rice 
plants too have the piemen:, -Phytochrome' in 
form which converts to P,. form when nightlength 
is conducive for pigment conversion and sub¬ 
sequent synthesis of flowering hormone, the dark 

period ranging from 2 to 8 hr provided betw^een 
the two successive light periods :n Group II and 
V appear to be short enough to bring about the 
pigment conversion and subsequent synthesis of 

flowering hormone necessary for floral initiation in 
rice. The control plants receiving 13-39 hr day- 
length and 10-21 hr dark period remained vegetative 
evidently for want of a critical nightlength for 
pigment conversion. Floral initiation in 80% of 

plants in Group III and 60% of plants in Group 
IV hints that a dark period of 14 hr duration is, 
perhaps, not enough to brmg about the pigment 

conversion and subsequent hormone synthesis in 
rice plants. 

Authors thanks a.^'e due to the University Grants 
Commission, New Delhi, for financial support ; to 
Dr. G. Mirsa for facilities and encouragement, and 
to the Director, Central Rice Research Institute, 
Cuttack, for supply of pure line seeds of the variety 
of rice used in this investigation. 
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November 14, 1974. 
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ANTHER DEVELOPMENT IN CLEOME 
TENELLA LINK. 

While studying the embryology of Cleome tenelfa 
Linn., a small herbaceous plant, occurring in the 
sandy tracks of Bapatla, Andhra Pradesh, the 
authors observed some features of interest in the 
anther tapetum. 

The anther is tetrasporangiate. Figure 1 represents 
an early stage in the development of the anther, dis- 
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playing in transverse section the 1-celled archesporium 
in each of its corners. Periclinal divisions in the 
plate of archesporial cells results in a layer of 
primary parietal cells towards the outside and a 
layer of primary sporogenous cells towards the 
inside (Fig. 2). The cells of the latter undergo a 



Figs. 1-10. Cleomc tenella Linn. Fig. 1. T.s. 
Part of young anther showing 1-celled archesporium, 
X 300. Fig. 2. L.s. anther lobe showing periclinal 
division of archesporial cells. Note some of the 
archesporial cells are yet to divide, X 300. Figs. 3-5. 
T.s. anther lobe showing the formation of wall 
layers and sporogenous cells, x 300. Fig. 6. T.s. 
Part of anther lobe with microspore tetrads, micro- 
spores of varying sizes, enlarged tapetal cells and 
starch grains in the epidermal and endothecial cells 
X 400. Fig. 7. T.s. part of anther lobe with 
hypertrophied tapetal cells. Fig. 8. T.s. part of 
anther lobe with fibrous endothecium and 2-nucleate 
pollen grains, x 400. Fig. 9. T.s. part of anther 
lobe showing microspore tetrads, secretory tapetum,^ 
crushed middle layers, endothecium and epidermis. 
Note the accumulation of starch grains in epidermal 
and endothecial cells, x 300. Fig. 10. T.s. part* 


of anther lobe. Note the absence of fibrous thicken¬ 
ings in endothecial cells, x 400. 

(arc, archesporial cell; end, endoihecium ; epi, 
epidermis; fibrous thickenings ; and mi.,, 
middle layers; msmc, microspore mother cells; 
msp, microspores ; mst, microspore tetrads ; ppc, 
primary parietal cells ; pspc, primary sporogenous 
cells ; 5-g, starch grains ; spli and vp/-, secondary 
parietal layers; ta, tapetum.) 

few divisions to produce a mass of sporogenous 
cells (Figs. 3, 4), while the cells of the primary 
parietal layer divide both periclinally and anticli¬ 
nal ly to produce a 4-layered anther wall (Figs. 3, 4, 5) 
conforming to the Basic type of development of 
Davis^. Thus at the microspore mother cell stage 
the w'all of the anther shows epidermis, endothecium, 
two middle layers and secretory tapetum (Fig. 5). 
The young tapetal cells are, as a rule, 1-nucleate. 
However, some of them were 2-nucleate even 
before the onset of meiosis in the microspore mother 
cells (Fig. 5). In some anthers, the tapetal cells 
were considerably enlarged, vacuolated with 1 or 2- 
nuclei (Figs. 6, 7). In such cases, the inner tangential 
walls of the tapetal cells manifest perfora¬ 
tions by the time the microspores are formed 
(Fig. 7), thereby facilitating the infusion of their 
viscous cytoplasmic contents into the sporangia! 
cavity. Among the members of Capparaceae such 
feature has been recorded for Capparis grandis-. 
In normal anthers the tapetum is completely 
absorbed in slni by the time the pollen grains are 
2-nucleate (Fig. 8). 

The middle w^all layers are compressed, soon get 
crushed and absorbed by the time the microspore 
tetrads are formed (Fig. 9). The cells of the 
endothecium enlarge and acquire fibrous thickenings 
by the time the pollen grains are 2-nucleate (Fig. 8). 
However, in those anthers, where there is hyper¬ 
trophy of tapetal cells, the endothecial cells lack 
fibrous thickenings (Fig. 10). Both in normal and 
abnormal anthers the outer tangential walls of the 
epidermal cells, from the time of tetrad organisa¬ 
tion, are covered with thick spinescent cuticle 
(Figs. 6-10). Accumulation of starch grains 
was observed both in the epidermal and the endo¬ 
thecial cells (Figs. 6,7,9,10). 

Meiosis in the microspore mother cells is of the 
simultaneous type resulting in tetrahedral, iso¬ 
bilateral or decussate tetrads (Fig. 6); the tetrahedral 
tetrads being more predominant (Fig. 9). Polyads 
of five to eight microspores of varied sizes occur 
in such anthers where the tapetal degeneration is 
abnormal (Fig. 7). 

The mature pollen grains are 2-nucleate, tricolpate, 
with thick smooth exine and thin intine (Figs. 8* 10). 
About 40% of the pollen grains remain sterile. 

The authors are thankful to Prof. A. S. Rao. for 
.providing facilities, Dr. B. S. M, Dutt for 
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TWO MORE ADDITIONS TO INDIAN 
ASCOMYCETES 

The two fuog: described in this paper were 
encountered during the course of an investigation 
of the Coprophilous microorganisms. Several 
fungi were isolated and v\ere sent to Commonwealth 
Mycoiogica! Institute, Kev\, England, for identification. 
A scrutiny of available literature showed that 
Lophotrichus barilettii Malloch and Cain and 
Ascodesmis nii>r:cans Van Tieghem are unrecorded 
from fndia. This was also confirmed from the 
records available at I.A.R.I.. New Delhi. 

In the present isolate of Lophotrichus bartlettii 
(Massee and Salmon > Malloch and Cain Syn. 
L. brevirostratis L. Ames (Fig. 1 } perithecia were 



Fig. 1. LaphfJtrichiis bartlettl:. A. Perithecium ; 
B, Terminal hairs ; C, Ascus ; D, Ascospores. 


smaller {199-5-226/^ to 133-159;:^) in size in com¬ 
parison to the type speciesE Ascospores were also 
broader. i.e., 6*3-7-9x6*3m in size. This 

species was reported from the type locality’: Edwards 
Cciinty, Kans, on rat dung. This is the first report 
of this species from the Kangarow dung collected 
from the Zoo at Gwalior, M.P. Living culture of 
this isolate has been deposited at C.M.L, Kew, 
England, No. IMI 179853. 
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Fig. 2. Ascodesmis nipricans. A, Ascocarp ; B, 
Paraphyses : C, Ascus ; D, Ascospores. 

Ascodesmis nipricans is another interesting isolate 
(Fig. 2), was obtained from Guinea-pig excreta. As 
this genus is of very rare occurrence and was first 
reported in 1876 by Van Tiegh. It w'as kept as a 
very primitive member of the family Agaricaceae. 
No literature was available on this genus in our 
laboratory and was confirmed from C.M.L. Kew, 
England, under Accession No. IMI 179865. 

The authors are grateful to Prof. S. B. Saksena, 
for encouragement and providing the laboratory 
facilities. Thanks are also due to Dr. Stockdale, 
Director, C.M.L, and Dr. Von Arx Centraal bureau 
Voor Schimmel culture, Baarn, for their kind help 
in the identification of the isolates. 

Department of Botany, R. K. Pathak. 

University of Saugar, S. C. Agrawal. 

Sagar (M.P.), Aupust 28, 1974. 
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WIDESPREAD OCCURRENCE OF BEAUVARIA 
BASSIANA ON RICE PESTS 
During the survey of microbial diseases of rice 
pests occurring at Central Rice Research Institute, 
Cuttack 6, the following were found to be aifected 
by Beauvaria bassiana, the white muscardine 
fungus. 

1. Rice stem borers : Dead hearts collected 
from the rice fields when split open revealed the 
presence of dead larvae of Tryporyza incertiilas and 
Chilo auriciiius which were found overgrown by 
a white non-sporulating mycelium. The mycelium 
was seen breaking through intersegments (Fig. I, a). 
2. Leaf eating caterpillar : Of the leaf eating 
caterpillars, Paranara sp. was found to be affected 
b> B. bassiana (Fig. 1, h). Microscopic exami¬ 
nation of the dead larvae showed large number of 
spores. The spores were single celled borne on 
a zigzag conidiophores found in clusters. 3. Green 
leaf hoppers : Large number of nymphs and 
adults of Nephoteitix virescens were dying in multi¬ 
plication cages of the Institute during August, 1974. 
The cadavers were covered by a white powdery 
mycelium consisting of a large number of spores 
of B. bassiana (Fig. 1, c). 



Fig. 1. Beauvaria bassiana infected {a) larva 
of Chilo auriciiius, (b) larva of Paranara sp., (c) 
green leaf-hoppers and id) less feeding in B. bassiana 
treated grasshoppers. 

The epi 2 J 00 tic in the cages was favoured by high 
humidity due to rains and high temperatures 
prevailing during the first week of August. How¬ 
ever, in the later part of the month when weather 


AJi 1 

was dry, the hopper mortality declined. In general, 
the affected host was found to be sluggish and did 
net feed much. 

In all the hosts, the mycelium emerged through 
intersegments and then covered the whole body. 
The affected laival and leaf-hopper bodies were 
hard and brittle and crumbled when pressed. 
Spore formation was dependent on humidity. 

isolation and parhosenicity tests .—Diseased 
specimens were surface sterilized with O-iy^ HgCU 
in 75yy alcohol for 1-2 min washed in sterile 
water and plated on Sabouraud's agarh The plates 
were incubated at 28-30" C. The fungal colonies 
appeared wdthin 4-5 days, which were small and 
slow growing. The mycelium was white, fluffy 
turning to mealy and chalky growth as the colony 
became old. Spore formation was observed after 
2-4 days. Spore measurements of different iso¬ 
lates indicated that they all belonged to one and 
same species. The culture w-as identified as 
B. bassiana by Commonwealth Mycological Institute. 
Kew, United Kingdom. 

Pathogenicity tests .—^The fungal isolates from 
different species were multiplied on Sabouraud’s 
agar for one week, and then 7-10 days old larvae 
of stem borers, Paratiara sp. and adults of green 
leaf-hoppers were allowed to come into contact 
w'ith the respective colonies for 10-15 min to 
cover them wn'th spore mass. The treated stem 
borer larvae were transferred to rice cut-stem pieces 
for feeding. Paranara larv^ae and the green leaf- 
hoppers were released separately in caged plants. 
Daily observations were made for disease develop¬ 
ment. In 4-5 days nearly 50of treated stem 
borer and Paranara larvae died, whereas total 
mortality of leaf-hoppers was obtained in 3 days. 
The fungus was re-isolated from the affected insects. 
The three isolates w^ere cross inoculated and found 
pathogenic to all the three hosts. 

On other rice pests .—To check whether the 
fungus was pathogenic to other rice pests, the follow¬ 
ing species (1) Sesamia inferens. (2) Cnaphalocrocis 
medinalis (leaf folder) and (3) Hieroglyphus sp. 
and Oxya sp. (grasshoppers) w'ere inoculaetd with 
Tryporyza isolate as described earlier. All the 
pests were found susceptible to B. bassiana culture 
and in the case of grasshoppers, feeding declined 
24 hr after treatment (Fig. I, d). 

Beauvaria spp. are well-known insect parasitic 
fungi and considerable w’ork has been done to 
utilise them for biological control of insect pestsi**-*. 
However, so far no report has been made on the 
widespread occurrence of B. bassiana on rice l>ests 
particularly on stem borers. Since rice microclimate 
favours the growth of this pathogen, experiments 
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HITHERTO UNRECORDED POST-HARVEST 
DISEASE OF APPLE 

During the course of siiidt. of post-harvest diseases 
of fruits and vegetables of Warangal ). the 

authors found a considerable percentage of apple 
spoilage due to a brown rot. The spots which were 
originally small discoloured areas, gradually increased 
in size, the colour also deepened and finally turned 
brown (Fig. Ik Isolations from such diseased por¬ 
tions repeatedly yielded the culture of Torula stage 
of Hendersoniihi tondoides Nattrass. 



Fig. 1. Photograph of Pyrus mains fruit show¬ 
ing symptoms caused by infection of Hendersonula 
tondoides Natl. 

Morphology of the pathogen .—Colony on P.D.A. 
spreading, with profuse aerial mycelium white in 
the beginning : as it ages it attains smoky black 
colour. Hyphae septate, branched, greyish black, 
J *25-3*0.^ (average 1-5*.^) wide: hyphae produce 


chains of conidia (thailospores or arthrospores), 
globose to v. edge-shaped ; ova! 4*0-6*0/x 
average 5-"5-i in diameter, elliptical 8*5-11*75 
4*75-6*5 - j average 10*25 4*75 m), pycnidia 

were not observed either on the fruits or in culture. 

The pathogenicity of the fungus was established 
by Granger and Horne (.1924) method. When the 
.spore suspension was sprayed on injured and un- 
•njured fruits, the symptoms appeared early in the 
former one. The fungus was labelled as pathogen 
on:y after satisfying Koch's postulates. Perusal of 
the literaturerevealed that the pathogen has not 
been reported earlier from India or elsewhere and 
this is the first report of its occurrence. 

Thanks are due to Prof. U. B. S. Swamy for 
encouragement and providing Iaborator\’ facilities. 
Botany Department, P. Laxmin.a.raya.na. 

Post-Graduate Centre S. M. Reddy. 

(Osmania University), 

Warangal 506 001 (A.P.,), October 21, 1974. 
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RAY AND FUSIFORM INITIALS IN 
BA UHINIA SPECIES 

B.ailey^ noted that fusiform initials constitute about 
87*5Y of the total area of cambial zone in 60 
years old trees of Pinus sirohus. Wilson^ calculated 
Lhe surface area of the wall of fusiform and ray 
initials in Abies concoior and found that the fusi¬ 
form cells occupy more than 90by volume in 
the cambial zone, and ’ater gave a model for the 
cambium of conifers based on his observations on 
Abies"'. Similar composition for the cambium was 
reported by Kozlowski*'*. Butterfield'- also recorded 
95A" of fusiform cells in the cambial zone of 
Aeschynomene hispida. Contrary to the above. 
Chouse and Yunus^-^ and Ghouse et n/."' observed 
that fusiform initials in the cambial zone do not 
exceed 82 7^ in some arid zone plants, 60% in 
adult Dalbergia and 25fr in DiUenia species. 

Cambial samples collected in August 1973 from 
six Bauhmia species, sectioned in tangential plane and 
stanned in tannic acid-ferric chloride, showed 
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essentially fusiform cells and ray initials. The 
arrangement of initials makes the cambium non- 
storied'^ as in the majority of dicotyledons. 

The ratio of the different initials calculated on the 
basis of the area occupied by them in T.L.S. showed 
that fusiform cells form about 1S% in B. parvi- 
flora, 7l4f in B. malabarica, 64% in B. purpurea 
and B. variegata, 62% in B. alba and 54% in 
B. triandra (Fig. 1). 




A B C 0 € F 


Fig. 1 Histograms showing the percentage area 
occupied by fusiform initials in the cambial zone 
of Baiihinia species. A, B. triandra ; B, B. alba ; 
C, B. purpurea ; D, B. variegata ; E, B. malabarica ; 
F, B. parviftora. 


As in the other cases, studied in this laboratory^"*"*, 
fusiform cells in Indian tropical trees do not 
constitute as high a proportion (90% or more), as 
was reported for conifers’’and in Aeschynomene 
hispida^. 

Authors (M. Y. and M. I.) express their deep 
gratitude to C.S.I.R., New Delhi, for the award of 
Senior and Junior Fellowships respectively. We 
feel grateful to Prof. R. Khan, for providing necessary 
laboratory facilities. 
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Aligarh Muslim Univ.. Mohd. Yunus, 
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PATHOLOGICAL AND HISTOLOGICAL NOTE 
ON MANGO MALFORMATION IN EGYPT 
Mango malformation is one of the major diseases 
in Egypt. It was noticed during 1934, and became 
severe by 1958. Some Entomologists believe that 
the causal organism is a mite'*, others attributed 
it to the virus-h On the other hand, Indian patho- 
logists‘‘“-'> reported that the disease is caused by 
Fiisariiim moniliforme. and they successfully 
reproduced the disease w’ith this fungus. 

In the present investigation, Fusariiim monili¬ 
forme. Fusarium spp., Botryodiplodia theobromae, 
Nigrospora sp.. Helminthosporium sp., Curvidaria 
sp., Alternaria sp., Verticillium sp., Botiytis sp., 
Cladosporiiim sp., Geotrichum sp., Pestalotia sp., 
Stemphyliiim sp., Epicocciim sp., Monocillium sp., 
Sporobolmyces sp., and Merotheciiim sp., w'ere 
isolated from undifferentiated buds, vegetative, and 
floral malformations. 

Certain isolates of F. moniliforme w'ere found 
to be pathogenic and produced vegetative malforma¬ 
tion similar to that seen in Upper Egypt, denoting 
that this fungus is the cause of the disease. How¬ 
ever, inflorescence malformation could not be 
reproduced, without wounds for the entrance of the 
fungus into the host tissues. These results are in 
agreement w'ith those reported by Summanwar". 
On the other hand, Burnsi and Prasad-^ failed to 
isolate any fungus from the diseased plants. 

Cross and longitudinal sections from malformed 
tissues vegetative and inflorescence, prepared accord¬ 
ing to Johansen-, revealed the presence of the 
fungus in the infected tissues, particularly in the 
cortex layer. However, discoloration of the xylem 
tissue was developed. Hyphae of the fungus were 
observed intra- and intercellular spaces and the 
fungus has the ability to penetrate the host cell 
mechanically. In the healthy tissues, the sclerotic 
cells, in the cortex layer of the stem, stain red 
with safranin, but in the diseased stems, this reac¬ 
tion disappeared. The invasion of hyphae to the 
pith cells, took place after the cells became less 
healthy. Hyphae might be seen crossing the cells 
or lining their walls. The fungus formed globose 
structures, similar to chlamydospores, particularly 
in the cortex, after artificial inoculation with the 
spore suspension. Naturally infected tissues showed 
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BOTTOM HE .AT—A NEW TECHNIQUE FOR 
ROOTING H.ARDWOOD CUTTINGS OF 
TROPICAL FRUITS 

For the maintenance of uniformly in the genetic 
constitution of the selected plants, clonal propaga¬ 
tion methods such as cuttings are employed to 
perpetuate the fruit crops. The propagation of 
mango and guava through cuttings is besieged with 
several limitations as the cuttings are difficult to 
root. Ringing, application of growth regulators to 


the ihoots before detachment and planting the 
cuttings under mist appear to give rooting!'^. The 
bcitem hea: been successfully used for rooiing of 
hardwood catlings of temperate fruits-". This 
procedure is tested with mango and guava. For 
providing the bottom heat to the cuttings, a simple 
device was constructed with two cylinders of 
galvanised iron sheet, the outer one being 70 cm 
in height and 46 cm in diameter and an inner 

jacket having a height of 68 cm and a diameter of 
44 cm. The space between inner and outer con¬ 
tainers was packed with glassw-ool for heat insula¬ 
tion. Another container, w-hich exactly fitted into 
the inner jacket, also constructed from the same 

material measuring 35 cm in height, having two 
electric bulbs at the bottom meant to heat the 

bottom of the medium. This container was used 

for planting the cuttings of mango and guava. The 
temperature in the rooting zone was regulated to 
be around 30 lii 2'’ C throughout the experiments. 

Mango cuttings were collected from the 
Dashehari seedlings and guava from Allahabad 
Safeda stool plot. The leaves were removed in the 
case of mango and the cuttings were trimmed to 
about 40 cm length by cutting the terminal portion 
just above a bud. The cut ends and leaf scars 
were smeared with lanolin paste to prevent desicca¬ 
tion. Guava cuttings were similarly prepared except 
that two pairs of half leaves were retained. These 
cuttings were given quick dip treatment with IBA 
5000 ppm prepared in 50 ethyl alcohol for 15 
seconds and planted in the bottom heat device in 
bundies of 10 cuttings each. The planting medium 
consisted of equal parts by volume of finely chopped 
sphagnum moss and grit, sand (1 : 1 ). The 
cuttings were planted in the medium to a depth 
of 15 cm. High humidity was maintained around 
the cuttings by covering them w-ith a polythene tent. 

By using this technique, 97 Cr of the mango cuttings 
rooted in a month’s time. The average number 
of roots per rooted cutting w-as 16 and they were 
fibrous. In the control only 15^ of the cuttings 
rooted having one root each on average. With 
guava hardwood cuttings, 87^7 success was obtained 
having 21 roots per rooted cutting, w^hereas in the 
control \7^f cuttings rooted and had 5 roots per 
rooted cutting. Thus the rooting of hardwood 
cuttings of mango and guava by the use of bottom 
heat ti-eatmeni during the winter is spectacular. 
This appears to be the first instance to employ 
bottom heat for rooting the cuttings of tropical 
fruit crops like mango and guava. Another point 
of interest is that by this technique about 400 
cuttings can be rooted successfully in an area of 
44 cm- w’hich is highly economical. 
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SHORT SCIENTIFIC NOTES 


New Host Records of the Root-Knot Nematode, 
Meloidogyne incognita 

The present communication gives the list of 
certain new hosts of the root-knot nematode, 
Meloidogyne Incognita (Kofoid and White, 1919) 
Chitwood, 1949, which have not been reported 
eariierT'^. The specific identification was done by 
the close examination of the perineal patterns of 
mature females, taken out from the galled tissues 
of the roots. Hot acid fuchsin (0*01%) and 
lactophenol were used as staining and mounting 
materials respectively. The root infection based on : 
-j- = light, -4--r = moderate, T-r-r = heavy, 
4 ._i__p_j_ — severe and size of root-galls ranging from 
small (S), medium (M) to large (L) were also 
noted. 

New Host Records : Cassia tora L. (+ , S); 
Cucnmis nielo var. agrestis Naud. ^ L); 

Cyperns rotiindus L. , S); Digitaria cruciata 
fNees.) A. Camus, ( + +, SM); Gomphrena 
gJobosa L. {4-» S); Mukia maderaspatana Roem. 
( ^ L). 

A>ir Reports from India : Coronopns didymus 
<L.)Sm. (A, S); Vitis vinifera L. (AA, SM). 

Sec. of Plant Pathology and M. Mashkoor Alam. 
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Chemical Races in Variyali Sowa 

Three distinct varieties of India dill fruits, Ghoda 
(mericarp) Vizag (cremocarp and mericarp) and 
Variyali sowa (cremocarp) were reported by Shah 
et al.^ -. Out of these varieties Vizag sowa fruits 
w'ere completely free from dillapiole but was still 
identified as different from Anethum grayeolens on 
the basis of their flavanoid pattern^. The Variyali 
sowa fruits reported were strongly convex cremo- 
carps with narrow wings and dark brown in colour. 
This variety on cultivation flowered one month 
earlier than the other two sowa varieties. Gas 
chromatographic analysis of the oil from this 
variety showed dihydrocarvone—43%, carvone— 
21%, limonene—20% and dillapiole—13%. Thus 
the presence of double the amount of dihydro- 
can-'one than carvone was reported for the first 
time. 

Another variety of Variyali sowa was received 
from the market of south Gujarat which is paler 
in colour and with broader wings. It yielded 
higher percentage of oil and on cultivation did 
not show early flowering like the dark variety. 
This is reported here as pale Variyali sowa contain¬ 
ing higher percentage of carvone than dihydrocarvone. 
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Table I 


Characters 

Dark Variyali sowa 

Pale Variyali sowa 


Colour 

Dark brown with yellowish narrow 
wings 

Pale brown with yellowish 
wings 

broader 

Shape 

Ovate oblong, dorsally strongly 

Ovoid lanceolate slightly 

dorsally 

convex cremocarp with or 
without pedicel 

compressed cremocarp 
without pedicel 

with or 

Breadth of wings 

0* 1 to 0*2 mm 

0-2 to 0-4 mm 


Wt. of 100 fruits 

Peicentage of oil obtained on 

600 to 700 mg 

650 to 730 mg 


5 hr distillation 

2-07 

4-50 


Refiacthe index at 25 C 

1-485 

1-490 


Sp. gravity at 25 ' C 

0-9440 

0-9271 


Optical rotation [aji. 

26-26 

69-30 


Limonene °o v;'\' 

24 

39 


Dihydrocarvone % \-;'v 

35 

5 


Carvone v ^ 

23 

42 


Dillapioie °o y/v 

18 

14 



Thus these two s atieties of Variyali sowa can easily 
be distinguished with carvone : dihydrocarvone ratio, 
which is less than 1 in dark variety, while more 
than 1 in the pale variety. Important morphologi¬ 
cal characters of these two varieties and composi¬ 
tion of the oils obtained by 5 hr distillation is 
summerised in Table L No microscopic difference 
was noted. 


Dept, of Pharmacognosy, 

i.M. College of Pharmacy. 
Ahmedabad-9. 

February 28, 1975. 


C. S. Shah. 

G. C. Bhavsar. 
M. G. Chauhan. 
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A New Host Record for Curvularia lunata (Wakker) 

Boedijn 

While surveying the pathogenic fungi of Distt. 
launpur (U.P.) a leaf-spot disease of Ipomoea 
fisiulosa was observ’ed by the authors in August 
1974. The leaf-spots are minute, oval, light brown, 
1-2-5 mm in diameter and distributed throughout 
the lamina. 

Microscop:c examination of diseased leaves 
revealed the presence of Curvularia. The fungus 
was isolated on sterile PDA and identified as 


Curvularia lunata (Wakker) Boedijn. The colony 
colour was dark black and the growth was luxu¬ 
riant on both PDA and leaf extract agar media. 

Pathogenicity tests were conducted on plants of 
Ipomoea fisrulosa grown in Botanical Garden of 
St. Andrew’s College. Four to seven days old spore- 
c///?z-mycelial suspension of the fungus was atomised 
on healthy leaves of the host. Symptoms developed 
after 6 days of inoculation. On re-isolation from 
the artificially infected leaf-spots the same fungus 
was obtained. 

In the literature so far available, there is no 
previous record of Curvularia lunata on Ipomoea 
fistulosa. Therefore the present note records 
Ipomoea fistulosa as a new host for Curvularia 
lunata. 

The authors are thankful to Dr. G. P. Agrawal, 
Professor of Botany, Jabalpur University and to 
Dr. Y. B. Singh, Principal, St. Andrew’s College, 
for encouragement. Thanks are also due to Sri 
Y. N. Srivastava, Sri. F. Abbasi, Dr. A. B. Sinha 
of St. Andrew's College and to Dr. Kamal of 
Gorakhpur University, for their kind help. 
Department of Botany, R. C. Srivastava. 

St. Andrew’s College, G. C. Srivastava. 

Gorakhpur (U.P.), India, 

March 4, 1975. 


2. Subramanian, C. V., Hyphomycetes, I.C.A.R., 
New Delhi, 1970, pp. 794. 
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Fasarium equheti (Ida) Sacc., a Fungus Infecting the 
Okra Petiole Maggot {Melan^romyza hibisc 
Spencer) 

During the course of studies of a new okra pest, 
MeiaJi.eroniyzu hibisci Spencer, natural infection 
by a fungus attacking the pupal and adult stages 
of this insect was observed at the Experimental 
Station of the Indian institute of Horticultural 
Research, Hessaraghatta. The dead adults were 
found adhering to the leaves, whereas the dead 
pupae were found within the petioles. White 
mycelial growth of the fungus was observed on 
these dead pupae and adults. 

A profusely sporulating fungus was readily iso¬ 
lated from infected pupae and adults on potato 
dextrose agar medium and has been identified as 
Fusciriuni equiseii (Ida) Sacc. 

In order to confirm the pathogenicity of this 
fungus, healthy pupae collected from the field 
were placed in sterile petriplates and were inoculated 
with spore suspensions of the fungus. Similarly 
another set of pupae inoculated only with sterile 
distilled water served as control. All the pupae 
inoculated with spore suspension died as indicated 
by the non-emergence of the adults, while in control, 
the pupae remained alive and the adults emerged 
out of them. 

This is the first record of a species of Fusariiim 
on this okra pest. 

The authors are thankful to Dr. G. S. Randhawa, 
Director, for his interest in this work and to 
Dr. J. A. Von Arx, Director, Institute for Central 
Type Culture Collection, Netherlands, for kindly 
identifying this fungus. 

Indian Institute of T, S. Sridhar. 

Hort. Research. K. Krishnaiah. 

Bangalore 560 006, April 1, 1975. 


Bacterial Leaf Spot of Datura metel Caused by 
Xantkomonas campestris f, sp. daturi f. spec. nov. 

A severe bacterial leaf spot disease of datura 
(Datura metel L.) was observed near Jaipur in 
October, 1973. Initially small, round water soaked 
spots are formed w'hich later turn brown measuring 
Lipto 4 mm in diameter. These circular spots are 
distinctly raised and surrounded by a halo-like zone 
of yellow colour. The disease is mostly confined 
to leaves but sometimes dark brown lesions are 
also formed on petiole and tender stem. 

A yellow pigmented fast growing bacterium was 
isolated from diseased leaves on nutrient agar. 
Bacterial suspension was prepared in distilled water 
from 48 hr culture grown on nutrient agar. Two 
months datura plants were spray inoculated by (i) 
injury with fine carborundum powder and (li) 
without any injury. Typical water soaked spots on 
injured leaves were observed after 5 days, whereas 


on uninjui'ea ieuv'es symptoms appeared after 9 
days. Younger leaves were more ^iuscepiible than 
older leaves. Complete sympiom e.xpression on 
both the surfaces of leaves was observed after 
15-20 days. Roxiing and dropping of leaves started 
after a month. The bacterium was reisolated and 
was compared with original one in all respects. 
This bacterium failed to infect tomato and chilli 
seedlings in repeated trials but resembled in all 
morphological and physiological characters to 
Xanthomonas vesicatoria (Doidge) Dowson isolated 
from chillies. Mathew (1972) also isolated a 
Xanthomonas sp. from datura and reported the 
similar results. He classified this bacterium as a 
strain of X. vesicatoria. 

The culture has been deposited at Commonwealth 
Mycological Institute, Ferry Lane, Kew, Surrey, 
England (IMI, B 5840) and identified by Dr. J. F. 
Bradbury as a forma specialis of Xanthomonas 
campestris (Pammel) Dowson. The present 
bacterium has been named X. campestris f. sp. 
daturi f. spec. nov. 

Dept, of Plant Pathology, K. L. Jain. 

Rajasthan College of S. R. S. Dance. 

Agriculture, Babu Singh Siradhana. 

Univ^ersity of Udaipur, 

Udaipur (Rajasthan). February 3, 1975. 


1. Mathew, J.. “Studies on the bacterial leaf 
spot of tomato and chilli incited by 
Xanthomonas vesicatoria (Doidge) Dowson/' 
Fh.D. Thesis, submitted to P.G. School, 
LA.R.L, New Delhi. 1972. 


A New Host of Powdery Mildew 

A new powdery mildew^ disease was recorded on 
Phaseolus trilobus Ait. (Leguminoseae ; sub-family : 
Papilionaceae) at the College of Agriculture Farm, 
J.N. Krishi Vishwa Vidyalaya, Jabalpur, M.P., in 
August, 1973: The mildew usually appears epiphyl- 
lously but sometimes it occurs amphigenously. 
Pedicel and pod are also affected. As the season 
advances, necrosis develops in the affected parts and 
the affected leaves defoliate. 

Morphology of the fungus : Mycelium septate, 
hyaline, branched and superficial ; conidiophores 
simple, erect, alightly swollen at the tips and bear 
long chains of conidia ; conidia oval to oblong, 
hyaline and measure 19-35 x 10-20/^. Cleisto- 
thecia absent. 

The fungus has been identified as Acrosporium sp. 

Phaseolus trilobus is a new host of Acrosporium 
sp. The specimen has been deposited in the her¬ 
barium of the Department of Plant Pathology, 
J.N. Krishi Vishwa Vidyalaya, Jabalpur. M.P. 
Department of Plant Pathology, S. C. Vyas. 
J.N. Krishi Vishwa Vidyalaya, L. K. JosHi. 

Jabalpur 482 002, M.P., February 28, 1975. 
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REVIEWS AND NOTICES OF BOOKS 


Essentials of Computer Programming in 

FORTRAN IV. By N. N. Biswas. (Radiant 

Books, 511, Upper Plaace Orchard, Bangalore 

560 006 1 , 1975. Pp. .xi-r 125. Price Rs. 16-00. 

In a vvorid fiooded with books on Fortran Pro¬ 
gramming, one may well be tempted to ask ‘why 
one more? ' Biswas's book Essentials of Computer 
Propranuniire if^ FORTRAX IV adds to the already 
e.xtensive literature available on the subject. Yet, 
for many reasons. ‘Essentials' is a useful addition. 

The author state in his preface that this is ‘a 
simple te.xt book for the beginner' and this steady 
focus on the beginner's needs is precisely the book’s 
major virtue. It gives the beginner the kind of 
instruction he requires to be able to start writing 
workable programs without getting him involved, 
with too much theory. At the same time, the. 
requisite theoretical underpinning is provided 
in the book's lucid explication of the subtler aspects 
of programming. 

The book is divided into nine chapters, with 
three appendices. Chapters 1 through 8 describe 
number representations, arithmetic operations and 
expressions, relational operators and logical expres¬ 
sions, input output statements, arrays, control and 
decision statements, the DO loop and subroutines. The 
concluding chapter, Illustrative programs, consists of 
four well-chosen examples, each of which is precededl 
by a detailed description of the problem selected. 
The programs have been developed to bring out 
clearly many of the salient features of Fortran. 
Mention must also be made here of the interesting 
problems set at the end of each chapter (except 
Chapter 8 on subprograms) for the learner to work 
out on his own. The three appendices provide a 
ready and easy guide to the beginner as well as 
information on what is available on system 
360 44 PS. Appendix A on flow charts, without 
giving undue importance—to its subject, describes 
briefly but clearly the structure of flow charts in 
the context of their limited usefulness for the pur¬ 
pose of documentation of a program. Appendix B 
—Mathematical function subprograms—is a useful 
list of functions of programs available on 44 PS, 
and Appendi.x C gives a set of the typical forms 
of different kinds of statements—again a very useful 
part of the book. 

Throughout the book, the employment of a kind 
of inductive method generalisation following specific 
illustrative examples serv’es to carry the learner along 
w ith the author and helps to fix ideas in the learner’s 


mind. This is an excellent method of representation 
from the pedagogical point of view, and another 
of the book's plus points. 

Now for a brief consideration of its minus points. 
At a few places in the book, organisation breaks 
dowm and the author is forced to refer to items 
which are introduced later in the book. (For example, 
the H format has been used on page 41 but formal 
definition and explanation appears only on page 43). 
Occasionally, explanations and illustrations are 
inadequate, e.g.. in discussing Arithmetic operators, 
understanding would have been enriched if the 
hierarchy of operations had been illustrated with; 
more examples. Similarly, the example for the 
nian'pulation of vector on page 107, though good 
in the sense that it is illustrative of several aspects* 
of programming, fails to give a detailed break-up 
of instructions and is impoverished to that extent. 
As a book for self-instruction, ‘Essentials' is ideal 
except for the omission of a key to the problems, 
something the learner would appreciate a great deal. 

On the whole, it is a pleasure to read a book, 
born out of a practical experience in programming, 
written in a simple, readable style ; it contains few 
typographical errors. Certainly a ‘must’ book for 
the beginner who needs to master the art of writing 
successful program. N. Ramani. 


Graphic Representations o£ the Periodic System 
During One Hundred 'Years. By Edward G. 
Mazurs. (University of Alabama Press, Alabama 
35486), Pp. xii-l-251. 

The importance of the periodic table in the 
understanding and teaching of the properties of the 
chemical elements and their compounds is enormous 
and it is no wonder that the human mind has 
exercised itself considerably in developing the most 
convenient way of arranging the elements. As the 
author points out there have been, nearly seven 
hundred periodic tables published during the past 
one hundred years. The author has made an 
excellent attempt in summarising the entire litera¬ 
ture concerning the periodic tables from the days 
of Louis Bernard Guyton de Morveace (1782) and 
Dobereiner (1829) to the present day. The two 
most significant points in the history of the deve¬ 
lopment of the classification of elements have been 
the publication of the periodic table of Mendeleev 
based on the atomic weights of elements (later 
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modified making the atomic number as the basis) 
and the tables based on the electronic configuration 
of atoms. These developments have been critically 
discussed by the author. The book with a number 
of periodic, charts neatly reproduced and containing 
a large number of literature references would 
certainly be a good addition to any library. 

G. K. Narayana Reddy. 


Advanced Soil Physics. Edited by Dr. C. 
Dakshinamurthy. (LC.A.R. Publication, New 
Delhi), 1972. Pp. x + 249. Price Rs. 15-00. 

This book contains the various aspects of Soil 
Physics such as particle size distribution, colloidal 
properties of clays, soil structure, flow of water 
through soils, etc. The editor deserves full com¬ 
pliments for having presented different topics in lucid 
and illustrative way. The theoretical treatment of 
the subject is good. Apart from topics in Soil 
Physics, certain aspects of Agricultural Meteorology 
such as the effect of physical environment on plant 
growth, boundary layer phenomena in the earth, 
atmosphere system and the thermal balance of the 
earth surface are also clearly explained. 

This book may be very useful for Agricultural 
Scientist as it includes some basic concepts of 
Mathematics and Physics required to understand 
the topics dealt in Soil Physics. This book may 
also be conveniently revised into an advanced text- 
book by incorporating some of the recent advances 
made in the subject so that it will be rn^ore useful 
to the student of Soil Science and allied subjects. 

R. V. Ramamohan. 


Water Resources of India and Their Utilisation 
in Agriculture. By C. Dakshinamurthy, A. M. 
Michael and Shri Mohan. (Water Technology 
Centre, Indian Agricultural Research Institute, 
New Delhi), 1973. Pp. 400. Price Rs. 25*00. 
Water is a precious resource to be used with 
utmost care. However this realisation has come 
about only in recent times and therefore attempts 
are being made all over the world to assess water 
potential and to conserve and properly utilise 
water. In this context the present publication is 
a welcome addition to the all too scarce literature 
on the subject in India. The book brings together 
the available information on water resources in 
India and discusses the need and ways of their 
optimal utilisation. The water resources are classi¬ 


fied into surface water resources and ground water 
resources. The former chapter discusses the past, 
present and future of the utilisation of the water 
of the river systems and the latter chapter reviews 
the ground water resources and their proper 
e.xploitation. The rest of the chapters discuss the 
techniques of soil management and crop manage¬ 
ment for efficient water use, moisture conserva¬ 
tion in dry farming areas, the construction and 
maintenance of irrigation wells and the conveyance 
and application of water on the farm. A very 
useful chapter on the reclamation of water logged 
and salt affected areas follows. The last chapter 
discusses the economics of water resource utilisa¬ 
tion. A list of useful references is given. The 
book has brought together much useful information 
and statistics scattered in the literature and w^ould 
therefore be very useful to all those concerned 
in the exploitation, utilisation and conservation of 
water. K. Ram.\krishnan. 


Design and Evaluation of Irrigation Methods. 
By A. M. Michael, Shri Mohan and K. R. 
Swaminathan. (Water Technology Centre, Indian 
Agricultural Research Institute, New Delhi), 
1973. Pp. 208. Price Rs. 15-00. 

India has the largest irrigation netw'ork in the 
world and it is expected that by further e.xploita¬ 
tion of our water resources, the area under irriga¬ 
tion could be raised to 50% of the sown area 
by the end of this century. There is however 
much need for sophistication in the utilisation of 
irrigation water. A great deal of research has 
been done on the qualitative aspects of water 
use all over the world including India. The 
present book is therefore very timely as it brings 
together much useful information on various 
methods of irrigation and critically evaluates them. 
After an introductory chapter on the basic variables 
and efficiencies in irrigation methods, the later 
chapters deal with border irrigation, furrow irri¬ 
gation, sprinkler irrigation and drip irrigation. A 
list of useful references is provided. Four 
appendices provide useful data on water measure¬ 
ment, computer programming, frictional loss in 
irrigation pipes and specification of sprinkler 
equipment. 

The book w-ould be found useful by all those 
concerned with irrigation and water use. 

K. R.AMAKRISHNAN. 
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experimental analysis of the infrared spectrum of some PYRROLIZiDlNE ESTERS 

V. P. GUPTA, S. K. HANDOO 
Department of Physics, University of Jammu, Jammu 

AND 

R. S. SAWHNEY 

Regional Research Laboratory (C.S.LR.), Jammu 


Abstract 

Infrared absorption spectra of some 25 pyrrolizidine esters and their corresponding acids 
have been recorded in the 400-4000 cm'i range on Spectrophotometer Perkin-Elmer 521. A 
complete interpretation of the absorption peaks in terms of the types of vibrations has been 
provided and the characteristic frequencies isolated. it is found that the absorption peaks 
in the 740—^60; SOO—950; 960—980 and 1075—1130 cm'^ could be assigned to ring deforma¬ 
tion modes. Bands at around 610, 750, 965 cm“i can be used for identifying the presence 
of five membered nitrogen containing samrated ring. An inverse relationship has been observed 
between the C=:0 and C—O stretch frequencies. 


Introduction 

■plYRROLIZIDINE derivatives are well known for 
their physiological activity such as the anaes¬ 
thetic and anti tumour action^. Some chemical 
investigations have been undertaken in the litera¬ 
ture to establish the geometrical structure of these 
compounds. However no systematic work is 
reported on the structural study of these compounds 
using the spectroscopic methods, in particular the 
* methods of vibrational spectroscopy. Evans and 

Wahr- have studied the infrared and Raman 
spectra of pyrrolidine molecule by giving assign¬ 
ments to various vibrations in the 300-3500 cm“i 
range. No such investigations for pyrrolizidine 
esters are reported in the literature. Culvenor 
et have studied the carbonyl stretching fre¬ 

quencies of some pyrrolizidine alkaloids, 
Leisegang and Schuler^ studied the existence of 
intermolecular hydrogen bond in platynecine and 
retronecine molecules. In the present communica¬ 
tion, we have extended our studies to a detailed 
i analysis of the infrared spectra of some pyrroli¬ 

zidine esters in the 400-4000 cm'^ range for find- 
. ing out the spectra-structure relationship and the 

characteristic vibrations of the pyrrolizidine nucleus. 

Experimental 

Platynecine, retronecine and their esters (III- 
XVII) were prepared by the method reported in our 
earlier communication^^. The compounds were 
purified by column chromatography using alumina 
as adsorbent. The purity of the compounds was 
finally checked by t.l.c. 

The spectra of most of the compounds were 
recorded in nujol mull because of their poor 
solubility. The spectra of platynecine (HI) and 
retronecine (X) were recorded in KBr. pellets. 


The spectra of acids constituting the esters were 
recorded for comparison purposes. All the spectra 
were recorded on infrared spectrophotometer 
Perkin-Elmer 521 in the 400-4000 cm'i range. 
The infrared spectra of pyrrolizidine (II) in carbon 
tetrachloride was kindly supplied to us by Dr. Bijorn 
Lunning of the University of Stockholm, Sweden. 
For pyrrolidine (I) the spectral data of Evans and 
Wahr has been used. 

Results and Discussion 
OH-st retch vibrations. —Platynecine and retro¬ 

necine absorb at 3332 and 3315 cm“^ respectively 
(Table I). Leisegang et al.-^ have interpreted this 
Table I 


OH stretch and deformation vibration 


Compound 

^OH 

(cm-^) 

^OH 

(cm~^) 

rciK 

(cm“^) 

III 

3332 (3340)* 

635, 655 

1250 

IX 

3410 

632 

1265 

X 

3315 (3320) 

630, 665 

1250 

XVI 

3380 

658 

1240 

XVII 

3400 

638 

1258 


* Figures given in parentheses correspond to the 
data of Leisegang et al. (Ref. 5). 


band as indicative of the intermolecular hydrogen 
bond formation. The mono-substituted esters (IX, 
XVI, XVII) were found to absorb at 3410, 3380 
and 3400 cm"i respectively. Thus the replacement 
of one of the OH groups in platynecine and 
retronec'ne by an ester group results in a higher fre¬ 
quency shift of the OH stretch vibration. This 
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ihrough h}S:ogen bonds. 



(iil) 
liV) 
(Vi 
(VI) 
iVii) 
(ViiiJ 
(IX) 
iXf 
tXi) 
(XII) 
(Xlli) 
(XIV) 
(XV) 
(Xvi) 
(XVll) 


:5 perhaps caused by the 
cf molecules connected 



R, “ — H 

R, - R. - CoH,~-CH = CH—CO 
R: - R.: - CoH,-CH,-CO 
R, - R. CO 

R R, =. CH3(CH,)i6— CO 
R, R, - (CHa), C == CH—CO 
^ H, R >== p —CH 3 O—CgHi—CO 
R; - R; - H 

R 3 = Rj = CHa-lCH.IiG—CO 
R, ^ R, = (CHa), c = CH—CO 
R 3 R, =: C.H,-CH = CH-CO 
R. - Ri = /?—Ci—C 0 H 4 —CO 
K. = R; - CHa-^CH = CH),—CO 
R, = ri, R 4 - CH 3 -(CH = CH)a- CO 
kI - H, Rj - p-CHsO-CeHi—CO 


CN., stretch vibrations .—A number of absorption 
bands” with medium to strong intensity were 
obsep^’ed in 2800-3000 cm'i range which can be 
assigned to the CH^ stretch vibrations. Pyrrolidine 
absorbs at 2817, 2865 and 2912, 2941 cm'^, due 
to symmetric and asymmetric CH^ stretch v.bra- 
tions- respectively. Pyrrolizidine. platynecine and 
retronecine were found to absorb at nearly the 
same frequencies as pyrrolidine (Table II). The 

Table II 

CH., stretch vibrations 


Compound 

Symmetric 

(cm-^) 

Asymmetric 

(cm.~^) 

1 

2817, 2865 

2912, 2941 

ll 

2810 (M), 

2872 (M) 

2905 (W), 

2945 (S), 

2965 (S) 

Ill 

2815 (W). 

2870 (S) 

2925 (WM), 
2940 (WM), 
2965 (W), 

2988 (W) 

X 

2825 (W), 

2850 (WM). 
2870 (WM) 

2915 (W), 

2975 (W) 


band near 2810 cm'^ has been assigned' ^ to sym¬ 
metric stretch of CHo attached to the nitrogen 
atom. Though it appears as a medium strong 
band in pyrrolizidine, it is only a weak band in 
platynecine and retronecine. In pyrrolizidine it 
is noticed that the intensity of the asymmetric 
stretch at about 2940 and 2960 cm'^ is more than 
that of the symmetric stretch near 2870 cm'i. 
However reverse is the case in platynecine and 
retronecine where CH^ symmetric stretch bands are 
more intense than the asymmetric stretch bands. 
This reversal in the intensity could be attributed to 
the presence of an electron donating group OH 
adjacent to the CHo in platynecine and retronecine. 

. C—O and C—O stretch vibrations .—Platynecine and 
retronecine absorb strongly at 1017 (VS), 1050 (S) 
cm ‘1 and 1010 (S), 1040 (MS; cm"i respectively. The 
1017 and 1010 cm"^ absorption bands could be 
assigned^^ to C-0 stretch of secondary alcohol (-C0H) 
and 1050 and 1040 cm'i bands to C-0 stretch of 
primary alcohol (-CH 0 OH). In the case of di- 
substituted esters, because of the presence of two 
more C-O bonds (due to ester group) four absorp¬ 
tion bands are observed as listed in Table III *, 
the additional bands appearing in the 1100-1300 cm'^ 
range. In almost all the pyrrolizidine esters a band 
of medium to strong intensity corresponding to 
C=0 stretch has been observed in the 1715- 
1740 em'i range. It is found in a series of com¬ 
pounds that the C-0 stretch frequency around 
1270 cm'i decreases gradually while the C=0 
stretch frequency increases (Table III). A plot 
of CzrO vs. C—O stretch frequencies is given in 
Fig 1. It is evident from the figure that there 
exists a linear relationship between these fre¬ 
quencies which could be mathematically expressed as : 

= 4I36-I-666 (1) 

This relation however does not hold for iso¬ 
valerates, and stearates, where the carbonyl group 
does not form a conjugated system. This behaviour 
is evident from the scattered points in Fig. 1. A 
similar relationship has been reported by Jones 
et for acetoxy steroids where a carbonyl group 
eaters into a conjugated system. 

CH.) deformation vibrations .—Evans et ah- have 
compared the infrared and Raman spectra of 
pyrrolidine molecule and have provided an inter¬ 
pretation to the absorption peaks in terms of the 
CHo bending, wagging, twisting and rocking vibra¬ 
tions. The frequencies of these vibrations are known^ 
to be practically independent of the nature of the 
substituent. We have therefore provided an inter¬ 
pretation of the CHo vibrations of platynecine, 
retronecine and their esters in terms of similar 
vibrations of pyrrolidine molecule (Table IV). It 
follows from Table TV that CH 2 wagging 
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C—0 and 

Table in 

CrrO stretch 

vibrations 

Com¬ 

pound 




77 ^ 

le 


(i) 

(ii) 

(iii) 

(iv) 

III 


1017 

1050 



IV 

1712, 1718 

1010 

1038 

1176 

1278 (1273)* 

V 

1740 

1040 

1085 

1146 

1243 (1237) 

VI 

1738 

1050 

1080 

1128 

1290 (1240) 

vn 

1740 

1030 

1085 

1132 

1300 (1237) 

ViU 

1718, 1722 

1000 

1080 

1140 

1267 (1270) 

IX 

1722, 1730 

1030 

1057 


1260 (1258) 

X 


1010 

1040 



XI 

1740 

1050 

1080 

1128 

1290 (1237) 

XII 

1733 

1015 

1090 

1138 

1242 (1240) 

xin 

1712 

1035 

1100 

1172 

1285 (1283) 

XIV 

1720 

1018 

1018 

1137 

1270 (1270) 

XV 

1730, 1735 

1002 

1078 

1138 

1255 (1253) 

XVI 

1720 

1000 

1078 


1270 (1270) 

XVII 

1722 

1028 

1070 


1271 (1267) 


* Numbers given in the parentheses correspond to 
the calculated values using eq. (1). 



S^C-0 (Cnfl) 


Fig. 1. C—O and C=0 co-relationship. 

vibrations appear in the ranges 970-990, 1102- 
1155, 1202-1250 cm'i, the twisting vibrations in the 
ranges 1150-1180, 1258-1299, 1337-1365 cm'i and 
the rocking vibrations in the ranges 785-852 and 
1175-1208 cm'k The absorption band at 1456 cm'^ 
in pyrrolidine has been interpreted- as due to CH^ 
bending vibration. In pyrrolizidine this band appears 


Table IV 

CH.y deformation vibrations 


Compound 

Wagging 

(cm-i) 

Twisting 

(cm~^) 

Rock.ng 

(crrr 

I 

980, 1100, 
1225 

1171, 1284, 
1299, 1337 

806,1195 

II 

1155 

1175, 1290, 
1352 

845, 1208 

in 

985, 1225 

1170, 1275, 
1285, 1355 

832, 1192, 
1207 

IV 

990, 1210 

1180, 1278 
1290, 1340 

848,1185 

V 

1108, 1225 

1170, 1350 

1180 

VI 

1122 

1165, 1270 


VII 

1132 

1150. 1275, 
1282 

835 

VIII 

1120, 1228 

1160, 1265 

852 

IX 

965, 1120, 
1225 

1275 

810 

X 

990, 1102, 
1202 

1180, 1280, 
1292, 1350 

909, 1185 

XI 

970, 1120 

1290 

1175 

XII 


1160,1365 

1180 

XIII 

1125,1210 

1160, 1285, 
1340 

840, 1185 
(Sh) 

XIV 

1225 

1270, 1364 

785, 1175 
(W) 

.,xv 

1250 

1270, 1290 

1190 (W) 

XVI 

1000, 1240 

1180, 1255 

835 (W), 
1180 (W) 

XVII 

1248 

1168, 1258, 
1297 

847 


at 1452 cm~i, while in cyclopentane and cyclohexane, 
it appears near 1465 cmr^. The lower frequency 
shift of this band in pyrrolidine and pyrrolizidine 
with respect to cyclic hydrocarbons could be attri¬ 
buted to the presence of nitrogen atom. In platy- 
necine and retronecine each having two alcoholic 
groups, this band experiences a further lower fre¬ 
quency shift appearing at 1432 and 1430 cm~i 
respectively. However this band could not be 
separated out in the corresponding esters due to 
overlap by a nujol band. 

OH— deformation vibrations .—The absorption 
bands in the range 1240-1265 cm't (Table I) have 
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Table V 

Rin^ dejonnation vibrations 


Ring modes 

Coin- dccc {cm-'‘) 


pound 

fcrrrri - 

1:) 

(:i) 

(id) 

(iv) 

I 


612 

806, 902 

980 

1080, 

1109 

if 



890. 906 


1078, 

1098 

in 

750 

550. 

602 

880, 882, 
895 

962 

1088, 

1112 

IV 


615 

872 

965 

1085, 

1120 

V 

730 

620 



1085, 

1108 

Vi 

750 

630 



1075 

Vi I 

755 


885 

965 


:! T 


622 


975 

1077 

IX 

745 

530, 

622 


965 

1098 

X 

748 

545, 

600 

868,912 

967 

1080, 

1102 

XI 

755 

630 

•• 

970 

1075, 

1120 

xn 


610 

890 


1100 

xin 

•• 

618 

870, 915 

988 

1085, 

1097 

XIV 

760 

625 

850 


• • 

XV 

745 


875 

960 

1078, 

1130 

xvi 

760 

570, 

610 

870 

965 

1075, 

1120 

XVII 

740 

565, 

610 

840 

960 

1070, 

1103 


been assigned to the OH-deformation vibrations. 
An OH- out of plane deformation band of medium 
intensity is observed at about 635 cm't in mono- 
substituted compounds. In platynecine and retronecine 
each having two OH groups, two such bands are 
observed in this region. 

deformation modes .—^These are found to* 
appear in the spectra of platynecine, retronecine and 
their esters, in the ranges 740-760, 800-915, 960- 
980 and 1075-1130 crn'i (Table V). The band 
of medium intensity in the 740-760 range 
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could be assigned to CCC deformation vibration 
between the tw'o rings. In compounds containing 
a mono-substituted benzene ring, this band could 
not be separated from a similar band due to aro¬ 
matic CH out of plane deformation vibration. The 
intensity of this band increases with the presence 
of an electron donating group at 7 and 9 positions. 
It is thus found that the intensity of this band is 
minimum in a di-substituted ester (XV), more in 
mono-substituted ester (XVI) and maximum in 
retronecine (X) where both the 7 and 9 positions 
are occupied by hydroxyl groups. 

The 902 cm"i band in pyrrolidine has been inter¬ 
preted- as due to the ring breathing. Pyrrolizidine, 
platynecine and retronecine, each having two five 
membered rings, show two absorption bands 
appearing at 890, 906 ; 880, 895 and 868, 892 cm"t 
respectively. They are however not identifiable irt 
all the corresponding pyrrolizidine esters. A band 
in the 960-980 cm'^ range is found to be charac¬ 
teristic of all the platynecine and retronecine deri¬ 
vatives. In most of the cases it appears at abont 
965 cm“h Another band near 610 cm"'^ also appears 
nearly at a constant position in all the esters. This 
band could also be attributed to the ring deforma¬ 
tion mode. 
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FORMATION CONSTANTS OF THE CHELATES OF 2-HYDROXY-l-NAPHTHALlDFNE- 
jP-METHOXYANILINE WITH SOME DIVALENT METAL IONS 

M. S. MAYADEO and M. B. KABADT 
Department of Chemistry, Rainnaram Ruia College, Bombay 400 019 


Abstract 

Potentiometric studies have been carried on the metal complexes of Co'Ni' ^ Cu' % 
Cd+- and Mg' “ with 2-hydroxy-l-naphthalidene-/?-methoxyaniline. The dissociation constants 
(pK-, and pK^) of the reagent and the formation constants of its metal complexes have been 
determined by Bjerrums method at 30 O-FC. The order of stability is found to be 
Cu > Ni > Zn > Co > Cd Mg. 


I ITERATURE survey indicates that no syste- 
" matic study on the stabilities of 2-hydroxy-1-naph- 
thalidene-p-me.thO‘XyaniI,ine ar^d; its metal chelates 
with bivalent metal ions has been carried out. In 
the present communication, the successive stability 
constants of the complexes of 2-hydroxyl-1-naph- 
thalidene-p-methoxyaniline with various divalent 
metal ions have been determined potentiomctrically 
following the Calvin-Bjerruni pH titration technique 
as adopted by Irving and Rossoltib 
Experimental 

The Corning Model 12, a precision research pH 
meter was employed throughout the work for pH 
determinations. The ligand was synthes'sed and 
repeatedly crystallised to get an analytically pure 
sample (m.p. 109'’ C)“\ 

The medium, of titration was d'oxan-watcr mix¬ 
ture containing 75% (v/v) of dioxan. The d’oxan 
used for the experiments was purified by the method 
described by Vogel'h Conductivity water was used 
throughout the investigation. Sodium perchlorate 
was added to maintain constant ionic strength: 
(0-1 M). The titrations were carried out in an 
inert atmosphere by bubbling the nitrogen gasi 
through the solutions. All the metal perchlorate 
solutions were standardised complcxomctrically* by 
E.D.T.A. titrations- All measurements were made 
at 30 °± 0-1° C. 

The following solutions were titrated potentiometri- 
cally against standard carbonate free sodium 
hydroxide (1*092 M) solution, keeping the total 
volume 40 ml. 

(0 5 ml of (0*16 M) HC'O., H- 5 ml of 
(0*64 M) NaClO^ -j- 30 ml of dioxan. 

(/■/■) 5 ml of (0*16 M) HCIO., + 5 ml of 

(0*64 M) NaClO, -|- requisite amount of 
the reagent accurately weighed to give 
0*01 M reagent concentration in the final 

solution -f 30 ml of dioxan. 

(Hi) 5 ml of (0*64 M) NaClO.^ + 5 m! of 

(0*024 M) metal salt solution in (0*16 M) 

HCIO^ -f requisite amount of the reagent 


accurately weighed to give 0*01 M, 0*05 M 
and 0*03 M reagent concentration in the final 
:-0luticn in the case of (Cu'-, Co'^ Ni'- 
Zn-'--) ; Mg •' and Cd — respectively -J- 30 ml 
of dioxan. 

Ail titrations were performed in duplicate to test 
for reproducibility. 

The experimental method of Irving and Rossotti^ 
was applied to find the values of h and pL. 

Results and Discussion 

In the ligand, it is the chelated phenolic ‘OH’ 
group whic’-j takes part in the complex formation. 
.anJ the proton is replaced from it by metal ions; 
diir'ng the formation of metal chelates. Since only 
CO.: p:oton per ligand molecule is liberated during 
complcxaiion, ‘Y’ the number of dissociable protonsi 
aifached per ligand molecule is equal to one. 

From the titiation curves using the solutions 
(/) and (//) values at various ‘B’ values (pH 
meter readings) were calculated and the curve 
between ‘B’ and the corresponding values was: 
plolted (Fig. I). The formation curve extends over 
a range 0*85 1*^ und is wavelike. This indi¬ 

cates the formation of the species HL and, H^' L, 
i.e., the protonaled nitrogen and the phenolic hydro¬ 
gen arc completely dissociable In steps separable. 

T'nree methods known as half integral, graphical 
and ]ea.sl square^ arc suitably employed here tOi 
calculate the stability constants. 

In the half integral method, the values of pL at 
/7 0*5 and // ™ 1*5 were taken, as log K, and 

log K., respectively from the formation curves 
extending over a lango of 0 < n < 2. In the cases 
where stepwise formation of complexes is indicated 
by the llattcning of the formation curves at integer 
values 'Of/7^ or fi, the diderent portions of 1 : 1 and 
1 : 2 complexes were treated separately and the 
respective pK'f and log K values were determined 
by graphical method from the linear plots of, 

log or log " versus ‘B’ (pH meter 

(1 — /U) (1 — Ha) 
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Fig. 1 


('2. — n\ 

readings) and log/l/(l —h) or versus pL 

as the case may be by employing the relation 


hx -f {hi, — 1). pKj^ 
and 


1 

antilog B 


= 0 


{hi, ~ 1) - (2 - n^) pK.« • —--= 0 

antilog B 


log K = log 5-^.iL^ 4- pL 


In the cases where the formation curves are in¬ 
complete in the sense that they do not reach vhe 
value of n = 1-5 and in the cases in which the 
formation curves are not wavelike indicating that 
the formation of the second complex starts before 
the completion of the 1:1 complex, log K values 
are calculated by the least square method : 


r, == - 2K,K,(L)- ^ NK ^Ko .. .K^. (L)^ 

1 - Ki (L) -T- K,K: {Lf - ... K;K~K7(Lr 
This equation for 1 : I and 1 : 2 complexes can 
be written in the linear form as : 




knowing the quantities 


h ,(2 


For each point on the formation curve the above 
equation is solved by the least square method to 
get the values of and! Ko. The value of pK.^« 
only could be evaluated from half integral point at 
The value of pK^^ could not be found 
by half integral methods. It was however deter¬ 
mined by least square method. 

A plot of log [ against B was also drawn 

but is not included here for economy of space. 


From this curve the value of practical pKo^^ was 
evaluated. The two values agree quite well. 


From the titration curves of the solutions (ii) 
and {Hi) R and pL values were calculated. The R 
values were plotted against the corresponding pL 
values to get the formation curves of the metal 
complexion equilibria (Fig. 2). From these forma¬ 
tion curves the values of stability constants log 
were determined which correspond to the pL values 
dX R zz 0*5. The least square method was applied 
to calculate log and log Ko in the case of Co*^2 
and Xh^ most representative values arc 

recorded in Table L 
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Table I 

Stepwise formation constants of various complexes 
Metal JJ+ ^g +2 2 n +2 cd+= Ivrg+2 


logKi 10-00 9-35 5-84 5-37 5-66 4-10 3-77 

logKj 3-22 .. .. 4-80 .. .. 2-67 

The order of stability of bivalent metal chelates 
was Cu>Ni>Zn>Co>Cd>Mg. 

The order in the case of Zn+~ complex is reversed 
with respect to Co+- as compared to that observed 
by Maley and Mellor^. The reversal of the order 
in the case of cobalt and zinc may be attributed to* 
the closeness of the values in the present investiga¬ 
tion. 

A parallelism between log K and second ionisa¬ 
tion potential (I.P.) is also observed in the present 
case as has been suggested by Irving and Williams<5. 
This* is verified graphically by plotting the (stability 


constants) formation constants and the ionisation 
potentials as a function of the atomic number. 
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INFLUENCE OF VARIOUS HOSTS ON THE DEVELOPMENT AND REPRODUCTION OF 
THE PUPAL PARASITE, TETRASTICHUS ISRAELI M. AND K. (EULOPHIDAE: HYMENOPTERA) 

L. NADARAJAN and S. JAYARAJ 

Department of Entomology, Tamil Nadu Agricultural University, Madurai 625104 


F or the sucxessful utiHsation of natural enemies 
in the control of several pests of crop plants, 
the knowledge of their host specificity or poly- 
phagy, host selection, prolificacy, etc., is of vital 
importance. This information is particularly useful 
in the mass multiplication of the parasite on 
alternate hosts in the laboratory and subsequent 
release in the field. With this in view, studies were 
made on an eulophid pupal parasite, Tetrastichus 
Israeli M. and K., which is mass produced in 
South India for the control of coconut 

caterpillar, Ncphantis serinopa M. In test¬ 
ing the suitability of hosts, the effect of eight 
species of lepidopterous insects, viz., N. serinopa, 
Piusia peponis F., Margaronia indica S., Corcyra 
cepJialonica St., Spodoptera Utiira (F.), Chilo 
infuscatellus S., Phycodes radiata O, and Orthaga 
exvinacea W.. on the development and reproduction 
of the parasite has been observed. 

Five gravid females of equal size and age were 
inoculated in a tube and fresh C. cephalonica pupa 
was supplied. The parasites that emerged from the 
pupa were used to parasitise different hosts for 
studying the development and fecundity of T. Israeli. 

Effect on development : Among the hosts 

studied, iV. serinopa and M, indica hastened the 
parasite development in 13-2 and 13*8 days respec¬ 
tively. Delayed development was observed in the 
pupa of O. exvinacea (16*2 days), and the other hosts 
were medium in their effect (Table I). Similar 
influence of host on the rate of development of 
parasite w^as noted in Microbracon gelechiae Ashm. 
on different hosts^ and in aphid parasites-’^. Arthur 
and Wylie^ proved that the rate of development 
was much longer in larger hosts than in smaller 
ones. These results have been confirmed in the 
present studies : In the pupa of P. peponis, 
5. iitura, O. exvinacea and C. infuscatellus, where 
the quantity of food is more, the total embryonic 
and post-embryonic development period was pro¬ 
longed. House*^ noted reduction in the rate of growth 
of the tachinid, Agria affinis (Fall.) when the 
growth-promoting amino acids like glycine, serine, 
alanine and tyrosine were deleted from the arti¬ 
ficial diet. In the pupa of N. serinopa and 

M. indica, the above-mentioned amino acids are 
abundantly present (Table II)- The ratio of these 


amino acids to the total content was 0*3 in M. indica 
and N. serinopa as against 0*1 to 0*2 in P. peponis 
and C. cephalonica, and 0*01 in O. exvinacea, where 
the total development period of the parasite was 
prolonged. 

House and Barlow^ reported the importance of 
concentration of potassium in the growth of the 
tachinid, A. affinis as it helped in the rapidity of 
growth. A low content of 1*9% of K is found 
in O. exvinacea where the development was markedly 
delayed (Table II). The high content found in 

N. serinopa, M. indica and P. peponis is apparently 
favourable for the development of the parasite. 
However, the high content observed in S. Iitura is 
somewhat erratic in that it has not favoured the 
parasite development probably due to the total 
absence of growth-promoting amino acids. The 
same authors have also reported that K in high 
concentration was toxic to the parasite. This is in 
accordance with the present findings on C. cephalo- 
nica and the highest K content present in this host 
may be detrimental to the parasite. Chen"^ 
reported about the importance of arginine, cystine, 
glycine, proline, tryptophan, tyrosine and phenyl¬ 
alanine either for moulting, differentiation, pupation 
or adult emergence. Most of these are present in 
the favoured hosts (Table 11). 

Effect on fecundity .—Increased number of 
parasites emerged from the pupa of P. peponis 
(162*6) and S. Iitura (153*0) which were the most 
favourable hosts. The other hosts like C. cephalonica, 
M. indica, N. serinopa and P. radiata gave rise to 
minimum number of parasites ranging from 33*2 
to 3^8*8 (Table I). There was a positive relationship 
between the weight of host pupae and the number 
of parasites emerged (Fig. 1). This is in accordance 
with the report of Rao et aL^ in Bracon brevicornis 
W. The process of oviposition was reported to last 
more time when the parasite attacked big sized 
aphids and so more eggs could be laid^’i<^. In the 
present observations, T. israeli took more time 
when ovipositing in P. peponis pupae which are 
big sized. 

Effect on sex ratio and adult longevity .—Greater 
proportion of females was noted among the parasites 
emerged from N. serinopa, M. indica and C. cepha- 
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Table I 

Effect of various hosts on development period, fecundity, sex ratio, adult longevity and size of 

Tetrastichus israeli 
(Mean of 5 observations) 


Hosts 

Develop¬ 

ment 

period 

(days) 

Fecundity 

Sex Longevity 

ratio (days) 

■71 / 

Size 

(mni) 


O 1 ¥ 

c? 

? 


9 

Nephantis serinopa 

13-2 

35-0 

0*07 2-0 

15-2 

1-44x0-41 

1-70x0-46 

Flusia peponis 

14-2 

162-6 

0-11 2-4 

10-0 

1-51 xO-38 

1-94x0-48 

Margaronia indica 

13*8 

37-0 

0-08 2-0 

9-0 

1 -27x0-37 

1-56x0-43 

Chilo infuscatellus 

150 

94-8 

0-19 1-3 

6-0 

1-40X0-36 

1-54x0-39 

Phycodes radiata 

14-8 

33-2 

0-16 3-4 

6-6 

1-67x0-40 

2-00x0-58 

Orthaga exvinacea 

16-2 

102-2 

0-15 1-5 

6-6 

1-26x0-37 

1-61x0-42 

Spodoptera liiura 

15-6 

153-0 

0-18 1-3 

6-2 

1-46x0-42 

1-94x0-51 

Corcyra cephalonica 

14-4 

38-8 

0-08 1-5 

8-2 

1-03x0-28 

1-44x0-37 

Mean 

14-7 

82-1 

0-13 1-9 

8-5 

1-38x0-37 

1-72x0-46 

C.D.(P=0 05) .. 

0-9 

25-6 

0-03 0-5 

1-3 

0-12 0-03 

0-14 0-05 

* Body length x breadth at thorax. 

Table II 

Amino acid and potassium contents in various hosts of Tetrastichus israeli 


Content 

N. serinopa 

P. peponis 

M. indica 

C. cephalonica 

S. lit lira 

0. exvinacea 

AMINO ACIDS 
(pg/pupa) 

Aspariic acid 




451-7 



Glutamic acid 

77*6 

202-3 

67-8 

16-7 

115-2 

85-2 

Glycine and/or Serine 

15-9 

760 

24-5 

28-2 


•• 

Lysine 

29-1 

•• 


•• 


-- 

Glutamine 

29-1 



•• 


•• 

Threonine 

17-4 


15-4 

8-8 


403-9 

Alanine 

16-8 


29-8 



6-7 

Tyrosine 

11-6 

259-7 

83-8 



•• 

Histidine 

58-1 


42-8 

55-7 


.. 

Arginine 


■ • • 

29-1 

•• 


*• 

Proline 

19*0 


Trace 



52-4 

Methionine 

63*6 

138-3 

18-8 


237-0 

36-4 

Valine 

29-9 

27-3 

42-3 

11-1 

118-2 

102-1 

Leucine and/or isoleucine 


875-0 

126-7 

24-2 

120-0 

33-3 

Total No. of amino acids 

12 

8 

13 

9 

5 

8 

Total quantity 

434-1 

1578-6 

481-0 

596-4 

590-4 

720-0 

Potassium % 

2-9 

2-1 

2-8 

3-3 

2-9 

1-9 
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lonica (Table I). This influence of hosts confirm 
the earlier observations of Flanders^i that fertilised 
eggs were laid in suitable hosts and unfertilized 
eggs in unsuitable hosts resulting in more of males. 
The male parasites reared from C. infuscatellus 
and S. lltiira lived shorter (1-3 days), while the 
female longevity was upto 15-2 days in the case of 
parasites from O. cxvinacea, P. radiata, S. litiira 
and C. injiisccdeihis (Table I). 



PUPAL WEIGHT (mg) 

Fig. 1. Correlation between weight of pupa and 
total number of parasites emerged from different 
hosts. 

Effect on size of the parasite. —^Influence of host 
on the size of parasite was seen in all the cases. 
Larger females w^ere noted from the pupae of 
P. pepoiiis, S. lit lira and Orthaga exvinacea as 
against the smallest size from C. cephalonica ; 
N. serinopa and M. indica produced females of 
medium size (Table I). Fecundity of the parasite 
seems to be influenced by a host species by affect¬ 
ing the size of the parasite as observed by Hafez^- 


in the case of Aphldius rapae (Curtis), a parasite 
of the cabbage aphid. 

The amino acids related to the morphogemc 
events during insect development were arginine, 
histidine, threonine, leucine, isoleucine and valine. 
They were found to be essential for insect growth^-^’^^. 
The total quantity of these amino acids was more in 
the case of P. peponis, S. lltura and O. exvinacea 
(Table II) from which bigger parasites emerged. 
The size was correspondingly reduced with the 
reduction of these amino acids in the host pupa. 
The least content in C. cephalonica was associated 
with the smallest size of the parasites emerged from 
this host. The length of abdomen was positively 
correlated with the total number of parasites 
emerged from C. cephalonica (r = 0-87"""; Y = 
105*1 X —41-3) and so the fecundity would be 
increasing with the increase in abdomen size. 
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SPECTROGRAPHIC DETERMINATION OF 
TRACE IMPURITIES IN STRONTIUM 
CARBONATE 

In electronics industry, strontium carbonate is 
required in a highly purified form for cathode 
spraying and thus it becomes necessary to analyse 
SrCOj for trace impurities. A spectrographic 
method is, therefore, developed for this purpose. 

A literature survey did not show any suitable method 
for the analysis of SrCOg as matrix for impurities 
in parts per million (ppm) range. The present 
method is simple, straight-forward and very con¬ 
venient for routine and rapid analysis of Al, Ba, 
Ca, Cd, Cu, Fe, Mg, Na, Pb and Zn in parts per 
million range. 

Standards are prepared synthetically by ^ dry 
mixing the specpure grade oxides of above-mentioned 
impurities with specpure SrCOg. All compounds 
used are supplied by Johnson Matthey and Co. 
The sample (standard) is thoroughly ground with, 
equal quantity of specpure U.C.C. (Ultra Carbon 
Corporation) graphite containing 100 ppm of 
specpure Cr.,0.j in order to use Cr as internal 
standard element. 50 mg of this mixture is loaded 
in the cavity of 6-15 mm diameter preformed 100-L 
U.C.C. graphite electrode and warmed under an 
infrared lamp for 10 minutes to drive away traces 
of moisture. The sample as anode is excited at 
15 amps. d.c. for a period of 40 seconds. The 
spectrum is then photographed on Ilford R-40 
emulsion and in the region 2750 A—3375 A in the 
first order of a 1,200 lines/mm grating blazed at 
3,300 A and employing Jaco 3*4 meter Ebert 
Spectrograph. 

In order to improve the sensitivity of the method 
and to avoid selective volatilisation of the impuri¬ 
ties, the experiments were conducted with different 
ratios (4:1) and (1:1) of sample to graphite 
and at 15 and 10 amperes d.c. excitation. It is 
found that the ratio of 1:1 at 15 amperes d.c. 
improved the sensitivity and volatilisation of the 
impurities. In addition Bi 2897*97 A and Cr 
2835*6 A were tried as internal standard elements 
for volatile and non-volatile impurities. It is 
observed experimentally that the average standard 
deviation calculated with respect to these internal 
standard elements are of the same order. Con¬ 
sequently Cr 2835*6 A is used as internal standard 
line. Other analytical detahs are given in Table I. 
The working curves are plotted for a set of standards 


Table L 

Analytical data for determination of impurities in 
strontium carbonate 


SI. No. 

Analytical line 

(A) 

Concentration 

Range 

(ppm) 

Precision 

-1- o y* 

-1- /o 

1. 

Al’ 

3082*2 

1-20 

13 

2. 

Ba 

3071*6 

50-200 

11 

3. 

Ca 

3179*3 

20-200 

12 

4. 

Cd 

3261*1 

10-200 

10 

5. 

Cu 

3274*0 

1-20 

13 

6. 

Fe 

2966*9 

1-20 

14 

7. 

Mg 

2779-8 

1-20 

10 

8. 

*Na 

3302-3 

50-200 


9. 

Pb 

2833-J 

1-20 

16 

10. 

*Zn 

3303-0 

50-200 



* These elements are estimated semiquantitatively. 


Cr 2835*6 is used as an internal standard line 
for above elements. 

for different impurities. The curves are linear and 
practically parallel to each other. Since the blank 
SrCO.> contains residual amounts of Fe = 2 ppm 
and Mg = 2 ppm, the working curves are plotted 
by applying correction by method of trial additions. 

The authors express their sincere thanks to 
Dr. N. A. Narasimham, for his interest in the work. 
Our thanks are also due to Dr. S. L. N. G. 
Krishnamachari, for going through the manuscript 
and making valuable suggestions. 
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POLYPHENOLS OF SOLANUM TORVUM 
Although many investigators have reported the 
presence of alkaloids^"^ and steroids-*=’5 isolation 
and identification of polyphenols from Solatium 
torvum Swartz (Family : Solanaceae, Tamil name : 
Sundaikai) has not been reported. Hence it is 
thought interesting to study the polyphenolic system 
in the fruits of S. torvum that serves as good 
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substrate for the polyphenoioxidase present in the 
same plant 

Isolaiion of phenolic acids .—^The fresh fruits 
(2 kg) were stirred for a few minutes with half 
their volume of hot water (80' C) to inactivate the 
poiyphenoloxidase. The fruits were then blended 
with aqueous methanol (80^^ v/v : 8 lit.). Chloro¬ 
phyll and other fatty materials were removed by 
shaking the methanol extract with petroleum ether 
(b.p. 40-60" C). The phenols were precipitated 
with saturated neutral lead acetate solution. The 
precipitate thus obtained was centrifuged and the 
moist precipitate was stirred repeatedly with small 
quantities of Amberlite iR-12Q (form) till a 
clear solution was obtained. The solution was 
filtered free of the resin, concentrated under vacuum 
and extracted repeatedly with ether followed by 
ethylacetate. Thin layer chromatography on silica 
gel layers using the solvent system chloroform-ethyl 
acetate-formic acid (5 : 4 : 1 v v) showed that the 
ether extract mainly contained three compounds 
with values 0*07, 0-18 and 0-60 and ethylacetate 
extract, two only, those with values 0-07 and 
0-18. 

Quantitative separation of the three major com¬ 
pounds was carried out by column chromatography 
using polyamide (Ultramid B 3, BASF) as adsor¬ 
bent. The column was equilibrated with benzene. 
The mixture of phenols was adsorbed on a little 
polyamide and transferred to the top of the column. 
Elution was carried out with benzene-chloroform 
mixture .50: 50 v/v) with increasing concentrations' 
of methanol. Initially the compound with 0*6 
was eluted with methanol in 50 : 50 benzene- 
chloroform mixture (Band I). With 15^ methanol 
in 50 : 50 benzene-chloroform mixture, the com¬ 
pound with 0*18 was eluted (Band II). In the 
later stage, the compound with 0-07 (Band III) 
was eluted along with traces of Band U. 

Band I, crystallized from methanol, was found 
to melt at 210-212° C. Mixed m.p., and super- 
imposability of LR. spectra with an authentic sample 
(Koch-Light Laboratory) show'ed that Band I is 
caffeic acid. 

A tmJysis 

Found C, 60-22, H. 4-59; 

Calculated for : C, 60-02 ; H, 4-67%. 

Band II could not be crystallized but was obtained 
as an amorphous powder by precipitation with 
butylacetate-chloroform mixture (l:10v,'v). This 
compound was characterized as isochiorogenic acid 
by comparison with authentic sample isolated from 
coffee beans following the method of Barnes et al.^. 
Though isochiorogenic acid behaves as a single 


compound during isolation or in chromatography 
in non-aqiieous solvents, it was resolved into 4, 5- 
3, A— and 3, 5-dicafTeoylqiiinic acids (designated as 
isochiorogenic acid A, B and C) by Corse et a!.'^ by 
counter-current distribution. A 4th compound which 
appeared to be a mixture of the 3'-methylethers of 
3, 5-diciifi'eoylquinic acid was also obtained by them. 
Earlier Lentner and Deatherage^ also reported the 
resolution of isochiorogenic acid into four spots by 
paper chromatography. The resolution of isochloro- 
renic acid into four spots was also confirmed in 
the present study using thin layer chromatography 
ever silica gel layers in the solvent system, 
chloroform-ethyiacetate-formic acid (5:4: 1 v/v) 
(R^ 0-41, 0-35, 0-32 and 0-28). All these obser¬ 
vations indicated the presence of dicaffeoylquinic 
acids which were supported by elementary analysis. 

Analysis 

Found C, 55-74 ; H. 4-98 ; 

Caculated for C.,-H.,(j 03 .H .>0 : C, 56-17, H, 
4-90%. 

Band HI was purified first by fractional precipita¬ 
tion with methanol-ethylacetate-petroleum ether 
mixture (1:3: 10 v/v) and then by repeated 
crystallization with water, m.p. 208-210° C. Co¬ 
chromatography, mixed m.p. and superimposability 
of I.R. spectra with an authentic sample isolated 
from coffee beans confirmed its identity as chloro- 
genic acid. 

The ethylacetate fraction containing only chloro- 
genic and isochiorogenic acids was partitioned: 
between butylacetate and phosphate buffer^ (pH 
5-2, 2 M). The butylacetate fraction was found to 
contain isochiorogenic acid. 

The aqueous solution was extracted with 7 i-butanol 
and the extract was chromatographed on a poly¬ 
amide column as described earlier. Elution with 
\5% methanol in benzene-chloroform (50 : 50 v/v) 
mixture yielded chlorogenic acid. 

Ne-ochlorogenic acid was eluted with 25% 
methanol in benzene-chloroform (50: 50 v/v) 
mixture and it was identified by cochromatography 
with an authentic sample isolated from coffee beans 
m.p. 204-206° C. 

The yield of acids : Caffeic acid, 100 mg ; Chloro- 
genic acid, 1*09 g; Neochlorogenic acid, traces and 
Isochiorogenic acid, 150 mg. 

The authors thank Prof. M. Santappa, Director, 
for his keen interest in this work and for kind 
permission to publish the results. Authors’ thanks 
are also due to M/s. BASF, Germany, for a gift 
sample of Ultramid B 3. 
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A NOVEL AND RAPID METHOD FOR IN VITRO 
TESTING OF ANTI AMOEBIC AGENTS AGAINST 
AEROBIC AND ANAEROBIC AMOEBAE 
GROWING AXENICALLY OR WITH BACTERIA 

Various methods have been used in the past for 
screening antiamoebic compounds in vitro against 
anaerobic E. histolytica, E. invadens, etc., and aerobic 
free-living amoebae of pathogenic and non-patho- 
genic types'-^"*’. Many conflicting results as to the 
efficacy of a given drug have been reportedt"-. For 
the first time, a simple rapid and reliable cavity 
slide method of in vitro drug testing, against aerobic 
and anaerobic amoebae growing axenically or with 
bacteria, has been described in this communication. 

Experimental .—^Trophozoites of 24 to 48 hr old 
cultures growing in modified Boeck and Drbohlav 
medium!*^ with mixed bacterial flora and rice starch 
were pooled and their number counted by haemo- 
cytometer. 1,000 and 2,000 trophozoites in 0-2 ml 
were added to hallow ground slides (Fig. 1). Each 
cavity w'as filled with 0 • 7 ml of liquid overlay of 
fresh B and D medium and a small quantity of 
sterile rice starch (Difco) was added. The cavities 
were covered with coverslips and put in moist 
chamber in petri dishes and incubated at 37° C for 
i to 1 hr for amoebae to become motile. 0-1 ml 
of the appropriate drug concentration was thin 
added taking care that no air bubble remained in 
the cavity. The edges of the cover slips were 
sealed with paraffin wax. In control 0 • 1 ml of 
distilled water was added. 

In the case of drug screening against axenically 
grown E. histolytica, trophozoites of 48 to 72 hr 
old cultures growing in modified Diamond’s 
medium^were collected by centrifugation follow¬ 
ing the method of Das and Prasad^^. 0-2 ml ino- 
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culum containing about z,006 amcebae was put 
into cavity slide and filled wna •rresii medium 
(0*8 ml) containing the required conccntratioii of 
the drug dilutions. The cavity was covered with 
cover slips, and the edges of cover slip were sealed 
with paraffin wax. The slides were put in moist 
chamber at 31° C (Fig. 1). Observations were 
taken after 6, 18, 24, 48 and 72 hr under inverted 
microscope to find out whether the amoebae were 
dead or alive. In doubtful cases subcultures were 
made in fresh culture medium. Petri dishes served 
as moist chamber were sealed from outside by 
adhesive tape to avoid contamination. In the case 
of the control, no drug was added. Duplicate sets 
were run for each drug dilution. 

Cavity Slides Inside Moist Chamber 

|o o 

shallow cavity slide 
Cavity = leTumDiamX l-OmmOM-pth 

I o I 



Fig. 1. Diagrammatic presentation of cavity slide 
method for antiamoebic drug screening. 

In the case of the aerobic free-living amoebae, 
trophozoites from 24 to 48 hr old cultures growing 
on non-nutrient agar and bacteria (14) were washed 
with sterile distilled water by centrifugation and 
suspended in water containing Escherichia coli 
bacteria. The number of amoebae was determined 
by haemocytometer. The suspension (0*1 ml) 
containing about 1000 trophozoites was added to a 
cavity slide. (16 mm in diameter and 1-0 cm deep). 
The slides were put in moist chamber in Petri 
dishes and incubated at 25° C or 37° C for 30 
minutes for amoebae to become motile. Drug 
(0*1 ml) was then added to a slide and slides were 
incubated for 6, 18, 24 and 48 hr. In the control 
0*1 ml distilled water was added. Microscopic 
examination was done to find out whether the 
amoebae were dead or alive. In doubtful cases 
subcultures were made on non-nutrient agar plates 
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Table I 

in vitro amoebicidal effect of drugs {.ng/ml) tested against both aerobic pathogenic Naegleria aerobia 
and Hartmannella culbertsoni and anaerobic Entamoeba histolytica growing exenically or with 

bacteria (xenic) 



£. histolytica 
(Xenicj 

E. histolytica 
(Axenic) 

.V. aerobia 
(Monoxenic) 

N. aerobia 
(Axenic) 

H. cidbertsoni 
(Monoxenic) 

H. cidbertsoni 
(Axenic) 

Emetine 

hydrochloride 

150 

1'5 

150 


250-0 


Metronidazole 

(Flag}-lej 

4-0 

1-0 

NA 


NA 


S-FIuorocystosine 

NA 

NA 

40-0 

200 

400 

200 

De^iquam 222 

125 

125 

125 

125 

125 

125 


NA = not amoebicidal at 1000 jag/ml. 


supplied with bacteria. Duplicate sets were run 
for drug dilution. 

For testing drugs against axenically grown free- 
living amoebae ; the method followed was the same 
as that of monoxenic culture, except that (1) media 
used for growing amoebae axenically^-^ i^ were used 
for drug evaluation. (2) sterile cover slips were 
used to cover the cavity to avoid outside contamina¬ 
tion, (3) Petri-dish used for moist chamber was 
sealed with plastocin to maintain aseptic condition 
throughout the exposure period and, (4) slides 
inside moist chamber were placed in such a way 
so that observation could be taken under inverted 
microscop>e without opening the sealed petri-dishes 
(Fig. 1). 

Drug dilutions w^ere made by using sterile dis¬ 
tilled water in the case of water soluble drugs and 
seitz filtered. In the case of insoluble compounds, 
the method of Das and Prasad^^ was followed. 
.Antibiotics (Penicillin 500 units/ml and strepto¬ 
mycin 500 Ag/ml) may be used in a.xenic medium 
to avoid outside contamination. Table I shows the 
test results of four known amoebicidal drugs, 
following this method. 

The method described is novel and rapid, and 
can be used as a standard technique for routine 
screening of antiamoebic compounds in vitro where 
a good number of compounds are tested regularly 
everyday. 

Central Drug Res. Institute, S. R. Das. 

Lucknow (U.P.), India,her 27, 1974. 
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EARLY AND MIDDLE PALAEOLITHIC TOOLS 
FROM RIVER TERRACES IN THE SAKETI 
AREA, MARKANDA VALLEY, HIMACHAL 
PRADESH 

During the first joint venture undertaken in’ 
November-December, 1974, by the Geological 
Survey of India and the Deccan College Research 
Institute, Poona, Stone Age sites yielding Early and 
Middle Palaeolithic tools have been found in the 
Markanda valley. The sites occur on the river 
terraces close to Saketi village (Sirmur District, 
H.P.) where the G.S.L is constructing Siwalik 
Fossil Park. 
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Five non-paired erosional terraces were observed 
at,heights 50 m, 30 m, 18 m, 15 m and 5m respec¬ 
tively above the present river bed. Of these the 
terrace at 18 m (Nagal terrace) is most extensive 
and the tools were found on this terrace as well 
as on the lower terraces. The terraces are com¬ 
posed of river gravel and silt and lie either on the 
Nahan or Tatrot, Pinjor or Boulder Conglomerate 
of the Siwalik formations of the area. 

The tools arc made on pebbles or pebble Hakes 
of quartzite and comprise of choppers and scrapers. 
The choppers are mostly unifacial and only one 
or two show bifacial working. Handaxes and 
cleavers have not yet been found. Most interest¬ 
ing tool is a bifacially worked scraper on thin oval 
flake from pebble indicating advanced Acheulian 
characters. While the choppers clearly belong to 
Early Palaeolithic culture, the developed form of 
the bifacial scraper indicates existence of early 
Middle Palaeolithic culture in the area. 

The Saketi region abounds in the Siwalik fossils 
belonging to Late Pliocene to Early Pleistocene 
periods. The Boulder Conglomerate is mostly non- 
fossiliferous. The river terraces which would be 
of post-Middle Pleistocene age have not so far 
yielded any fossils. It may be recalled that the 
Siwalik area has yielded fossils of some of the 
earliest primates, one of the rarest but by far the 
most important is Ramapithecus who is now generally 
accepted as being the precurser of mankind. 



Fig. 1. Bifacially worked scraper on pebble 
flake and a simple flake. 

We are grateful to the University Grants Com¬ 
mission for providing funds to the Deccan College 
for this project and to the Director-General, Geo¬ 
logical Survey of India, for approving collabora¬ 
tion. 


Deccan College Research 
Insntulc, 

Poona-6, 

and 

Geological Survey of India, 
Chandign rh, 

December 24, 1974. 


R. V. JoSHI. 

S. N. Rajaguru. 
Ci. L. Bad AM. 

P. C. Khanna. 


EFFECT OF A COPPER INTRAVAS-CONTRA- 

CEPTIVE DEVICE ON BIOCHEMISTRY OF 
EPIDIDYMIS AND VAS DEFERENS IN 
MALE RATS 

It has been observed earlier by Kar and Kamboji-- 
that a surgical silk suture inserted in the vas deferens 
of rat produces sterility in about 70% of the 
animals. It has been reported that such a device 
does not occlude the lumen of the vas deferens 
and permits a free transport of spermatozoa which 
were normal and fertile-h The present study was 
undertaken to find out the effect of copper IVD 
on sperm transport. 

Adult male rats (20) weighing 130-150 g were 
used in this study. Animals were divided into twO' 
groups of 10 each. In the first group, a piece of 
clean, soft, 100% pure copper wire (0-2 mm dia) 
was fitted bilaterally in the lumen of the vas accord¬ 
ing to the method of Chang and Tatum^L The 
operations were done under aseptic conditions and 
animals received post-operative antibiotics therapy 
for 4 days. The second group of rats were sham 
operated and served as controls. The animals were 
sacrificed 45 days after IVD insertion. Sperms 
were taken out from copper-containing region of 
vas and also from the device free area, placed in. 
physiological saline. 

Pieces of the vas deferens from different regions 
were fixed in Bonin's fluid and the sections were 
stained with Ehrlich’s haematoxylin and eosin. 
Protein and urea content of the epididymis and vas 
deferens were determined by the techniques 
employed previously*'>’<*. 

Cii-IVD had no effect on the weight of testis and 
epididymis in rat (Table I). Microscopic exami¬ 
nation of the spermatozoa from the copper IVD 
area exhibited cent per cent decapitation, whereas 
normal motile sperms were seen from the vas 
pro.ximal to the epididymis, i.c., device free area. 
Sperms from caiida epididymis were normal and 
motile in about 50% of the animals. There was 
a significant fall in the protein concentration of 
the vas irrespective of presence or absence of 
device in copper IVD group (control vs copper 
device area or device free area, P < 0-01). Likewise) 
the urea content of the vas registered a significant 
pise after IVD insertion (control vs copper deyice 
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Table I 

Effect of Cu-IVD on the protein and urea 
composition of the epididymis and vas deferens 




Cu-IVD group 


Coiitiol rats 

Cu-IVD side 

Free side 

Testis weight 

(mg) 

1077rr20- 70 


1090-6 + 18-4 

Epididymis 

weight (mg) 

218^9*15 


182±6*72 

c Protein 

206-16-^ 

125-3 + 

171*9 + 11*75 

1 (mg/g) 

21*77 

12-15 


Urea 

1 (mg/g) 

0*85z:0-08 

2*88±0-07 

1-48±0-01 

•S Protein 
_§ (mg/g) 

145*94-^ 

7*27 


105-0 + 5-62 

2 Urea 
ilf (mg/g) 

0-45±0 07 


1*80+0*04 


area or device free area, P < 0*01). However, the 
level of urea was higher in the Cu-IVD area than 
that of device free area of vas (device free area 
rs copper device area, P<0-01). There was a 
significant rise in the urea content of epididymides 
in Cu-IVD group (control Cu-IVD group, 
P <0-01). 

Sperm granuloma was noticed in 80% of the 
cases at the epididymal end at the point of insertion 
of the device and in a few cases tissue adhesions 
with the adjoining fat were also observed. As 
reported in a previous study by Setty et ah^ using 
a nylon IVD for a short term, the copper did not 
alter the weights of epididymis and testis. It was 
further noted that the vasal lumen was only par¬ 
tially occluded by the copper wire and it allowed 
a free passage of spermatozoa. High content of 
urea recorded in the vas deferens and epididymis 
portion of the copper IVD group is a significant 
finding and indicates that copper IVD not only 
interferes at the vasal level but also at the epididymal 
level. 

Studies on fertility performance showed that out 
of ten female rats, none could be mated by five 
copper-IVD inserted male rats probably due to the 
high percentage of sperm granuloma formation. 

Technical assistance of Miss R. Mendiratta is 
acknowledged. 

Division of Endocrinology, Kartar Srivastava. 
Central Drug Research 

Institute, 

Lucknow, November 25, 1974. 
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A NEW LEAF SPOT DISEASE OF GROUNDNUT 
CAUSED BY LEPTOSPHAERUL1NA TRIFOLU 
(ROSTR.) PETRAK 

A NEW type of leaf spot was observed on groundnut 
(Arachis hypogaea) in Agricultural Research 
Station, Aliyarnagar, Tamil Nadu. The spots were 
circular and brown in the early stages. At maturity 
they had grey centre and brown margin and 
measured 2~3 mm in diameter. A large number 
of minute black dots were observed in the centre 
of the lesion on the upper surface of the leaf 
(Fig. 1). The fungus LeptosphaeruJina trifolii 



Fig. 1. Symptoms produced by Leptosphaerulina 
trifolii on groundnut leaves. 

(Rostr.) Petrak was isolated into pure culture and 
its pathogenicity to groundnut proved. It was re- 
isolated from inoculated plants and was identical 
to the original isolate. 

Secheti proposed the name Pleospora crassiasca 
to the pathogen causing a similar disease in ground¬ 
nut in Madagaskar. Jackson and Bell^ concluded 
that the pathogen should be named Leptosphaeru¬ 
lina arachidicola Yen, Chen, and Huang. They 
named the disease as leaf scorch and pepper spot. 
This species has been reported on groundnut from 
Formosa, U.S.A., Argentina ^d also Hyderab^d^-e. 
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The present report is the first one of L. trifolii 
attacking groundnut. This species is reported tQ 
attack Trifolium repens, T. pratense", wheat®, 
Aponogeton crispiis^, Passiflora leschenauhiiy 
Mars ilia qiiadrifoliata^^ and Cassia spp.n. The 
symptoms produced by L. arachidicola in leaves 
include well defined marginal desiccation in naturei 
and fleck to scorch upon artificial inoculation^. 
But L. trifolii produced spots of 2-5 mm diameter 
dispersed on the entire lamnia both in natural and 
artificial infections. The specimens have been 
deposited in the Herbarium of the Plant Pathology 
Department, Tamil Nadu Agricultural University, 
Coimbatore 641 003. 

The authors thank Dr. Hawkswoith, Common¬ 
wealth Mycological Institute, Kew, for identifying 
the fungus. 

Dept, of Plant Pathology, M. Ramiah. 

Tamil Nadu Agril. University, R. Jeyarajan. 

Coimbatore-3, December 16, 1974. 
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NOTES ON TWO CURVULARJA LEAF BLIGHTS 
ON ECONOMIC CROPS IN ASSAM 

Occurrences of two hitherto unrecorded Curvularia 
diseases in India both causing leaf blights, viz., 
C. eragrostidis (P. Henn.) J. A. Meyeri on pineapple 
{Ananas sativus Schult.), observed in August, 1974 
and C. andropogonis (Zimm.) Boedijn^ on lemon 
grass [Cymbopogon citratus (DC.) Stapf.], recorded 
in August, 1972, are reported in this communica¬ 
tion. 

Leaf blight of pineapple .—Symptom develops on 
leaves as elliptic, oblong or almost globose yellowish 
spots which increase in size (very small to over 
5 cm long) changing to different shades of brown 
with straw-coloured centres and prominent brown, 
margins. These spots become depressed and a 


yellow halo persists at the beginning ; a few spots 
may coalesce and ultimately the leaves die due to 
blightening (Fig. 1). 



Figs. 1-2. Fig. 1. Pineapple leaves (cv. Kew) 
showing typical symptom of blight due to Curvularia 
eragrostidis. Fig. 2. Conidia of the fungus on PDA. 

Conidiophores with bulbous base arise in groups 
of 2 to 4 (inconspicuous stoma of a few cells 
usually present), 5-7 septate, (100-) 150-282 X. 
6-6-8-3 (-9*1) At; conidia olivaceous brown to 
medium brown, 3 septate, end cells lighter, middle 
septum almost median, ellipsoidal, symmetrical with 
prominent scar, (18-3-) 21 *6-24-9 (-26*6) X 

(9*1-) 10*8-11*6 (-13*3)/X (Fig. 2). Forma¬ 

tion of conidia on PDA starts after 2 days (conidio¬ 
phores develop from mycelium or pin-like stro- 
matic masses) and occasionally minute black 
sclerotia develop at the edge (I.T.C.C., 1909). 

Inoculation on the wounded leaves of 'Kew' and 
'Queen’ in saturated atmosphere produced the 
symptom after 2 to 3 days and on unwounded 
leaves, after 7 to 8 days. 
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Leaf biigJii of lemon grass .—Syniptom develops 
as purplish linear lesions on the margins or tips 
of the leaves which gradually advance inwards 
biightening the tissues. An interesting observation 
was made that both the length and breadth of 
ccnidia were significantly reduced (at 1% level) 
on PDA-length, on leaf 35*5~56-4/^ and on PDA 
24 • 9-48 • I .it (Student t m 7*15); breadth, on leaf 
14-9-21-6/x and on PDA li-6-i9*9At (Student 
/ = 3-79). 

Thanks are due to Shri U. S. Das for helping 
in statistical analysis and Shri M. C. Sharma for 
taking record in my absence. 

Dept, of Botany and Plant 

Pathology, A. K. Roy. 

Assam Agricultural University, 

Jorhat 785 013, November 29, 1974. 


1 Ellis, M. B., Dematiaceoiis HvpJiomycetes, 
Kew. 1971. 

2. Subramanian, C. V., Hxphomvcetes, I.CA.R., 
New Delhi, 1971. 


CYTOTOXICITY OF SERUM AND CEREBRO¬ 
SPINAL FLUID FROM CASES OF ACUTE 
ENCEPHALOPATHY 

During last five years we have done virological, 
bacteriological, serological and haematological 
studies in 156 cases of acute encephalopathy to 
establish their etiology. These cases have been 
occurring in children with high mortality in 
epidemic proportions. Their cerebrospinal fluid 


(CSF) presented no abnormal finding. The only 
positive finding was the presence of one or more 
pathogenic bacteria in throat, stool and blood. On 
the basis of clinical manifestations and presence 
of pathogenic bacteria at one or the other site in 
the body (Table I), it was concluded that involve¬ 
ment of brain occurs through toxins produced by 
the bacteria in 40% of the cases^’-. 

During attempts to isolate virus (if any) in 
monkey kidney tissue culture from CSF and serum 
samples, toxic granules were observed with some 
of the specimens, indicating presence of some toxic 
substance. We have observed that chick embryo 
tissue culture is highly sensitive to bacterial toxins^. 
Therefore, serum and CSF obtained from 36 
patients were inoculated in primary chick embryo 
tissue cultures (CEC). For controls, cases who 
were not suffemg from fever, encephalopathy or 
any infectious disease were alsO' included. Sera 
from 20 and CSF from 12 of such control cases 
were investigated. The culture tubes were incubated 
at 37® C and watched for cytotoxicity at 30 minutes 
interval upto 4 hours. The grading of cytotoxic damage 
was done as reported earlier^. (Hytotoxic damage 
to the cell sheet was observed with serum alone 
from 15 patients, serum and CSF both, in another 
five patients (Table II). Some of the specimens’ 
were cytotoxic upto a dilution of 1 : 16. The 
cytotoxic effect was not observed on subsequent 
passage in tissue culture. None of the sera or 
CSF obtained from control cases was found to be 
cytotoxic. 


TABLE I 

Bacteriological findings (156 cases) 



Throat swab 

Rectal swab 


Blood 

pep 


SA Pn 

Ps 

Salm F. coll 

0 :26 

Sh 

SA 

Salm 

Total No. 

29 7 

17 

3 2 

1 

15 

16 

0* 

/O 

18*3 4-5 

10-9 

1-9 1*2 

0-6 

9-6 

10-2 


CSF= Cerebrospinal fluid, Pn=pneumococcus, Bs=Pseudomonas, Pyocyaneus, SK= Staphylococcus 

aureus, SdXm—Salmonella typhi and paratyphi, Sh=Shigella dysenteriae. 


Table n 

Cytotoxicity in chick embryo tissue culture 
Cytotoxicity 

Group Serum GSF Serum+CSF 

No. —VC %4-ve No. -fve %+ve No. 4-ve %+ve 

Acute encephalopathy 36 15 41*4 36 0 0 36 5 13-8 

Control 20 0 0 12 0 0 12 0 0 
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Thus, demonstration of cytotoxic damage by the 
samples from 20 out of 36 patients (55-5%) shows 
presence of toxic substances in serum or CSF. 
This further supports our view that in some of 
the cases, brain involvement is due to toxins^’^. 
The nature of toxins is being investigated. 
Upgraded Department of A. K. Kapoor. 

Pathology and Bacteriology, Asha Mathur. 

K.G. Medical College, U. C. Chaturvedi. 

Lucknow, R. M. L. Mehrotra. 

November 22, 1974. 


1 Mehrotra, R. M. L. et al, Indian J. Med. Res., 

1971, 59, 705. 

2 Kapoor, A. K. et ah, 3. Indian Med. Ass., 

1973, 60, 307. 

3 Chaturvedi, U. C. et al, J. Med. Microbiol, 

1969, 2, 211. 


OCCURRENCE OF ACETES AUSTRALIS 

COLEFAX AND ACETES VULGARIS HANSEN 
IN COASTAL WATERS OF INDIA 

During a detailed study of the systematics of the 
genus Acetes H. Milne-Edwards, occurring in dif¬ 
ferent parts of the West coast of India, a few 
specimens of Acetes australis Colefax and Acetes 
vulgaris Hansen^ including both males and females 
were obtained. The present account, as far as the 
author is aware, records their occurrence for the 
first time in the Indian coastal waters. 

Acetes australis Colefax : 

]y[a|es : 2—17*1 mm and 16-3 mm in total length, 
collected off Cochin on 26-3-1973. 

Females : 4—16'0 mm to 20-7 mm in total length, 
collected off Cochin on 26-3-1973. 

Specimens were found in a plankton collection 
along with A. erythraeus-^ and A. cochinensisA. All 
the specimens were adults showing the specific 
characters of A. australis reported from the 
Australian waters by Colefaxi, the similarities to 
which are listed below. 

Lower antennular flagellum of male with 11 
segments carrying a single clasping spine and 
accessory spines ; segment anterior tO' the one carry¬ 
ing the clasping spine bearing 3 spines and pro¬ 
jection; 4 spines on the segment opposing the tip 
•of clasping spine endopodite of 2nd maxilla bearing 
short setae on its distal inner margin and a small 
conical projection with short bristles at its tip; 
exopodite of 1st maxilliped carrying bristles at its 
distal outer margin and short spiny projection on 
its inner margin ; procurved spine on the sternum 
between the 1st pair of pleopods absent; blunt 
projection on the basis of Srd pair of legs ; coxae 
pf 3rd pair of legs carrying tooth in males 


females ; modified endopodite of 2ad pleopod of 
male carrying a lamella with 4 spines at its tip ; 
petasma having pars externa, pars astringens and 
pars media; single falcate spine on capitullum 
and a few small spines at the tip ; tip of processes 
ventralis pointed ; 3rd thoracic sternite of female 
can-ying 2 pairs of protuberances, one at the anterior 
margin and the other behind in contact with coxal 
expansion and a wide shallow groove running to 
the anterior margin of 4th sternite. 

From the original description of the species some 
minor difference noticed in the present material 
are mentioned below. 

The segments of the antennular peduncle in the 
proportion 21 : 7 ; 14 instead of 22 : 7 ; 16 ; lower 
antennular flagellum of female 22-segmented as 
against 24 ; 3rd leg unlike in the typical one 
reaching behind the antennal scale; abdomen 2*9 
times the length of cephalothorax and segments in 
the proportion 9 : 8 : 10 : 11 : 18 ; 17 and not 2-7 
and 9 : 8 : 9 : 11 : 9 ; 19 respectively. 

Acetes vulgaris Hansen 

Males : 3—15-3 mm to 18*9 mm in total length, 
from Goa coast collected on 24-1-1974. 

Females: 7—16*8 mm to 17*6 mm in total 
length, from Goa coast collected on 24-1-1974. 

A. vulgaris has been first reported by Hansen^ 
from Surabaya, Cheribon, Malakka and Kob Kobdat 
during the Siboga E.xpedition. The present speci¬ 
mens were found along with a closely allied 
species, A. sibogae Hansen recorded from Travancore 
coast by Natarajo. A. vulgaris collected by the 
author resembles the typical species in the follow¬ 
ing features. 

Srd segment of antennular peduncle of male 
almost equalling in length to that of female; 
16-20 segmented antennular flagellum in female; 
single clasping spine on the lower antennular flagel¬ 
lum in male ; 4—5 spines on the segment opposing 
the tip of clasping spine ; procurved tooth on the 
sternum between the first pair of pleopods absent; 
basis of 3rd pair of legs without tooth; coxal- 
tooth on the 3rd pair of legs both in males and 
females ; well developed pars externa pars astringens 
and pars media of petasma; 2 large hooks and 
few minute spines on capitullum ; a pair of rounded 
protuberances on the 3rd thoracic sternite of female 
and a deep transverse furrow. 

Some minor differences, met with in the speci¬ 
mens examined from the Goa region but not shown 
by Hansen in his figures and description relating 
to this, species, are listed below. 

Lower antennular flagellum of male 12-segmented 
bearing small triangular teeth in the median shallow 
groove of the clasping spine (Fig. 1); inodifieci 
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endopodite of 2nd pleopod of male carrying a 
lamella with 4 curved hooks (Fig. 2); pars externa 
of petasma having a thickening at its distal outer 
margin ; distinct small hook distal to the 2 large 
hooks of capitullum absent. 



Figs. 1-2. A. vulgaris Hansen. Fig. 1. Lower 
antennular hagellum of male. Fig. 2. Lamella of 
modified endopodite of 2nd pleopod of male. 


The presence of these two species in the Indian 
coastal waters indicate that they have a wider 
distribution in the Indo-Pacific region than has 
hitherto been known. 

National Institute of C. T. Achuthankutty. 

Oceanography, 

Dona Paula, Goa 403 301. 

June 20, 1974, 

1. Colefax, A. N., Rec. Australian Miis., 1940, 

20, 341. 

2. Hansen, H. -T., Siboga Exped., 1919, 38, 31. 

3. Kemp, S., Rec. Indian Mas.. 1917, 13, 43. 

4 Rao, P. and Vedavyasa, J. Mar. biol. Ass. 
India, 1968, 10 (2), 298. 

5. Nataraj, S., Rec. Indian Mas., 1947, 45, (and 3), 
139. 


GIANT CELLS IN THE TESTES OF SWISS 
ALBINO MICE AFTER TREATMENT 
WITH TRITIUM 

Occurrence of two types of giant cells have been 
reported in the seminiferous tubules of rodentsi'^, 
monkeyand mam after high doses of irradiation, 
both external and internal. 

Giant cells have also been noticed in mice after 
irradiation with tritium. Tritium, a heavy 
isotope of hydrogen with a half life 12*4 years, 
an atomic weight of 3, exists in nature in minute 
quantities and is also produced in atomic power 
reactors and nuclear explosions. In a series of 
experiments, a single dose of tritium in the form 
of tritiated water (20 g Ci/ml of body water) was 
injected intraperitoneally at differtent age groups 
of mice from 1 week to 8 weeks. All the animals 
were autopsied after 72 hours of injection. Testes 
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were fixed in Bouin's fluid. After routine procedure 
sections, stained with haematoxylin and eosin, were 
observed for giant cells. 

Two types of giant cells are observed in the 
seminiferous tubules of 5 week old and 6 week old 
injected mice. In one type, there is a single 
nucleus with large body of cytoplasm, i.e., hyper- 
typic (Fig. 1). In another type, there are two 
to many nuclei in a common pool of cytoplasm 
(Fig. 2). Hypertypic cells are 2-5 in number 



Fig. 1. Seminiferous tubule of 6 week old 
treated mice showing hypertypic and multinucleated 
giant cells, X 300. 



Fig. 2. Seminiferous tubule of 5 week old treated 
mice showing multinucleated giant cells, x 300. 


while multinucleated are many. Most of them are 
derived from young spermatids and rest of them 
being formed from the spermatocytes. These 
encountered cells in the mice testes are supposed 
to be either formed by multiple division in the 
absence of cleavage or by cell fusion. The multi¬ 
nucleated giant cells have also been reported in the 
gerbil testes after treatment with Ca-^^, Co^^o, and 
and are said to be formed by fatty degenera¬ 
tion of cell membraness. Montgomery et al^ have 
found multinucleated giant cells in Chang liver cells 
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culture after X-ray irradiation formed by the fusion 
of plasma membrane. There is also a suggestion 
that the multinucleated giant cells are formed when 
macrophages swallow young spermatids^. But this 
view needs further studies. 

The work is supported by the Environmental 
Protection Agency (U.S.A.). The author is also 
thankful to Prof. P. N. Srivastava, School of Life 
Sciences, Jawaharlal Nehru University, New Delhi, 
for his constant guidance and encouragement. 
Radiation Biology Lab., Arvind L. Bhatia. 

Zoology Department, 

University of Rajasthan, 

Jaipur 302 004, March 26, 1975. 
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OCCURRENCE OF STREPTOCEPHALUS 
SPINIFER GURNEY, 1906 (CRUSTACEA: 
BRANCmOPODA) FROM ANDHRA PRADESH 

Streptocephalus spinifer was described by Gurneyt 
based on 3 females and 3 males collected by- 
Mr. Green from Ceylon. Later Daday^ redescribed 
the species on the basis of re-examination of the 
above material. The present report extends the 
distribution of the species to the Indian subcontinent. 

While investigating the Branc^iopodi fauna of 
Guntur District, S. spinifer was collected from a 
temporary pool near Akaveedu in Prakasam District 
in Andhra Pradesh. A total of 28 specimens were 
collected on 12th and 20th August 1973 ; of these, 
three were females, the rest being males. All the 
specimens were preseiwed in 10% formalin. 

Specimens slightly smaller than those reported 
from Ceylon. Males more slender, smaller than 
the common anostracan S. dichotomus Baird. Head 
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small, rounded, with a frontal process and a spiiii- 
form rostrum. The spiny armature of the abdomen 
differ considerably from the previous descriptions. 
Spines are present on the dorsal and lateral sides 
( Fig. 1) while in one specimen a rudimentary spine 



Fig. 1. Streptocephalus spinifer, posterior part 
of male. 


is observed on the ventral side of the third abdo¬ 
minal segment. Critical examination of the abdo¬ 
minal segments of all specimens reveal the follow¬ 
ing spinal formula : 

I 0, 11 0-2, III 0-6, IV 0-4, V 2-4, VI 2-4, 
VII 2-4, VIII 0-4, IX 0. 

Cercopods long bearing proximal small stiff setae 
and distal long fleshy spines. The number of setae 
and spines differ considerably in different individuals. 
In one specimen fleshy spines were totally absent. 

Females more robust with narrow cylindrical 
ovisac extended upto 6 or 7 abdominal segment. 
The present specimens also differ from those des¬ 
cribed earlier by having ivory white colour with 
brilliant scarlet ovisac and cercopods. 

The males of S. spinifer are distinguished by the 
presence of a curved spiniform rostrum and spines 
on the dorsal and lateral sides of the abdominal 
segments, and the smooth penis. 

The authors thank Prof. S. Dutt for going 
through the manuscript. One of the authors 
(M. K, D. P.) expresses his gratitude to CSIR for 
award of a Junior Research Fellowship. 
Department of Zoology, Y. Radhakrishna. 

Andhra University M. K. Durga Pr.\sad. 

Postgraduate Centre, 

Guntur 522 005, December 20, 1974. 
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2. Daday, E. V., Ann. Sci. Nat. Zoo!., 1910, 

11 (9), 403, fig. 83 {a-e). 
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A NOTE ON PRESERVATIVES FOR RETAINING 
THE COLOUR OF SEAWEEDS 
Different algologists have suggested different 
liquid preparations for preserving algae for taxo¬ 
nomic purposes. West et al? prefer 2-4% formalin 
as preservative. According to Smith- the simplest 
preservatives are 2*4C^ formalin or a mixture of 
formalin, acetic acid, and alcohol. Prescott*^ 
recommends formalin aceto-alcohol and Transeau s 
solution with glycerine as preservatives. Edwards^ 
suggests, seawater mixed with commercial 40% 
formalin to obtain approximately a 3 to 5% solu¬ 
tion, together with a little borax to act as buffer, 
comprises a good general purpose liquid preser¬ 
vative. Kamat"^ conducted some experiments for 
preserving the natural colour of freshwater algae 


akinetes, Volvox sp., Cladophom sp., and also the 
Euglena spp., but it gives an unnatural colour to 
other chlorophyceae. The loss of colour of the 
algae may be retarded for few weeks if they are 
placed in dark place. 

But none of the above preservatives was found 
successful to retain the colour of algae for longer 
periods and hence it was difficult to classify them 
into divisions like chlorophyceae, phaeophyceae and 
rhodophyceae, at first sight. Therefore, the work, 
to preserve the seaweeds with their natural colour 
for longer periods, was undertaken in 1972. 

The solutions w'hich were found most satisfactory 
as preservatives for the seaweeds are given in 
Table I. 


Table I 


Preservative 

Composition 



Seaweeds 

1 

Glycerine 

60 ml 

1. 

Ulva spp. 


Formalin 

60 ml 

2. 

Caiderpa spp. 


Rectified spirit 

6 ml 

3. 

Briopsis spp. 


Copper sulphate 

300 mg 

4. 

Halimeda spp. 


Potassium dichromate 

15 mg 

5. 

Spongomorpha indica 


Distilled water 

2880 ml 

6. 

Dictyosphaeria cavernosa 




7. 

Udotea indica 




8 . 

Avrainvillea nigricans 




9. 

Valonia utricularts 




10. 

Chamaedoris aiiriculata 




11. 

Turbinaria ornata 




12. 

Hormphysa triquetva 




13. 

Hydroclathrus clathratus 




14. 

Colpomenia sinuosa 




15. 

Myriogloea sciurus 

2 

Glycerine 

60 ml 


For all chlorophyceae 


Formalin 

60 ml 


and phaeophyceae 


Rectified spirit 

6 ml 




Copper sulphate 

200 mg 




Potassium dichromate 

15 mg 




Seawater 

1900 ml 




Distilled water 

1000 ml 




in nine different preservatives and suggested that 
formalin aceto-alcohol was slightly better for most 
of the chlorophyceae and particularly desmids. He 
also suggested that Keefe’s solution (50% alcohol 
90 cc, formalin 5 cc, glycerine 2*5 cc, copper 
chloride 10 gm, uranium nitrate l;5gm) was good 
for preserving the green colour of some of the 
phlorophyceae like Pithophora sp., particularly the 


Algae which were preserved in the above 
preservatives retain the colour still and they have 
been kept in the museum of the Marine Biological 
Research Station, Okba. They look attractive and 
freshly collected. 

The red algae could not be preserved with colour 
except on harbarium sheets. Attempts have also 
been rqade to preserve the red algae with colour. 
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Author is grateful to the higher authorities of 
Fisheries Department, Government of Gujarat, for 
facilities provided. 

Marine Biological Research P. P. Bhanderi. 
Station, 

Okha, August 12, 1974. 
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X-RAY INDUCED CHANGES IN THE LEVELS 
OF GLUCOSE, FRUCTOSE AND GLYCOGEN IN 
PERIPLANETA AMERICANA 
X-RAYS have been successfully employed for the 
eradication of insects by inducing sterility into 
these organisms'*^ and their effect on the biological 
functions of both the sexes have already been 
reported by earlier workers-. However, the effect 
of X-rays on glycogen, the reserve substance in 
insects, and sugars, which serve as the readily 
available source of energy have not yet been reported. 


To siudy this aspect, adiut cockroaches of either 
sex were subjected to whole body exposure of 
.x-rays, at doses ranging from 1,200 to 8,400 rads. 
Following irradiation, glucose, fructose and glycogen 
were quantitatively estimated both in the midgut 
and hepatic caeca. The biochemical method adopted 
was that of Dubois, et al. (1956)3 and the readings 
were tabulated as percentage decrease in the 
quantity (P.D.) of glucose, fructose and glycogen, 
from the control values. The unirradiated cock¬ 
roaches served as controls. 

Results and Discussion. —^The observations clearly 
indicate that the quantity of glucose, fructose and 
glycogen both in the midgut and hepatic caeca were 
adversely affected following x-irradiation. The 
extent of decrease in quantity w^as dose dependent, 
i.e., higher the dose applied, greater the decrease 
in quantity of the reserve substance glycogen, and 
the sugars glucose and fructose. 

However an interesting feature is that P.D. of 
these metabolites in both the tissues studied was 
greater in the males than in the female insects, 
through all doses of exposure (Table I). In the 
males after an exposure dose of 8,400 rads the 
P.D. of glucose, fructose and glycogen w'as around 
ninety-five but in the females at the same dose it 
was only around si.xty. This implies that the male 
cockroaches which are more sensitive to x-rays, suffer 
from a greater stress due to irradiation as compared 


Tajble I 

Effect of X-rays on the levels of glucose, fructose and glycogen in cockroaches 

(% decrease) 


Male cockroaches Female cockroaches 


Dose in rads Midgut Hepatic caeca Midguf Hepatic caeca 



GIu 

Fru 

Gly 

Glu 

Fru 

Gly 

Glu 

Fru 

Gly 

Glu 

Fru 

Gly 

Control^’ (i^g) 

(10) 

(15) 

(30) 

(9) 

(15) 

(29) 

(8) 

(12) 

(24) 

(8) 

(15) 

(32) 

1200, 

30 

15 

7 

22 

20 

10 

25 

8 

4 

13 

7 

6 

2,400 

40 

33 

27 

58 

50 

50 

38 

25 

17 

38 

33 

38 

3,600 

65 

60 

57 

61 

57 

60 

41 

29 

25 

41 

40 

43 

4,800 

84 

80 

80 

82 

80 

77 

45 

34 

29 

42 

45 

45 

6,000 

89 

87 

95 

85 

83 

79 

53 

45 

42 

53 

55 

54 

7,200 

96 

95 

98 

95 

93 

88 

56 

48 

45 

54 

57 

56 

8,400 

97 

97 

99 

96 

97 

93 

58 

50 

46 

56 

58 

58 


* Control values are expressed as /xgs of glucose, fructose or glycogen/ml homogenate. The values for all 
the other doses indicate the percentage decrease in quantity/ml homogenate, of the control values. 
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lq the females and hence utilise more sugar the 
readily available source of energy and glycogen the 
reserve substance-i. 

But the direct effect of x-rays may also be 
responsible for the drastic reduction in the quantity 
of glycogen, glucose and fructose, by mainchain 
scission of gi>cc:gen'» and by converting the two 
sugars glucose and fructose to their corresponding 
uronic acids^. Therefore the decrease in quantity 
of glycogen, glucose and fructose both in the 
midgiit and hepatic caused of cockroaches could be 
attributed to the stress caused due to x-irradiation of 
insects and to the direct effect of x-rays on the 
polysaccharide and the sugars. 

Insect Physiology Lab., S. SmvAJi. 

Zoology Department, 

Delhi University, 

Delhi 110 007, December 2, 1974. 
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ADAPTIVE SIGNIFICANCE OF HAEMOGLOBIN 
VARIANTS IN THE DESERT SHEEP OF 
RAJASTHAN 

Preliminary studies on Indian sheep (Magra) indi¬ 
cate that Hb confers some adaptive advantageS-o. 
The results of an earlier investigation conducted by 
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Singh et a/."* revealed an excess of B lambs from 
B and AB matings and lead to undertake this 
investigation to further elucidate the adaptive signifi¬ 
cance of haemoglobin variants in the desert sheep 
of Rajasthan, as evinced by (/) frequency distri¬ 
bution of Hb-types, (//) body weight of ewes and 
birth and weaning weights of their lambs and (Hi) 
iamb production. A total of 832 sheep of different 
indigenous breeds (Magra, Chokla, Marwari, Jaisal- 
meri and Malpura) maintained at different farms 
of the state were selected for their Hb-type by 
paper electrophoresis using discontinuous system of 
buffers. 

The gene frequency of Hb-B in all the breeds was 
very high-ranging from 0-663 in Chokla to 0-830 
in Malpura sheep and are comparable to the previous 
reports-^'”. Ewes with different Hb-types had 
insignificant differences in body weight except in 
Jaisalmeri sheep and the superiority of any parti¬ 
cular Hb-types was not persistent in all the breeds ; 
ewes having Hb-B had small persistent superiority 
in producing and weaning heavier lambs. Although 
AA individuals were rare, the birth rate with ewes 
with Hb-types, AA was lower than that of type 
AB and BB in all the flocks (Table I). However, 
the heterozygotes (AB) in Chokla and Magra sheep 
were a little superior to either of the homozygotes. 
Percentage of Iambs surviving to weaning from ewes, 
having different Hb-types showed a little difference, 
though the lambs from AA individual had meagre 
chance of survival (Table I). Thus a little better 
reproductive performance appears to be associated 
with Hb-B ; though available evidence does not 
suggest great bearing of Hb-types on lamb produc¬ 
tion. 

The sheep breeds of Rajasthan are similar to the 
sheep breeds of IsraeP, African Middle east^ and 
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Table I 

Effect of Haemoglobin type of ewe on lamb production 



Chokla (Avikanagar) 


Malpura 


Magra 


A 

AB 

B 

A 

AB 

B 

A 

AB 

B 

No. of ewes 

10 

38 

53 

1 

30 

63 

17 

94 

1000 

No. of r observed 
lambs i expected 
droped Lx" values 

31 

33-66 

143 

127-92 

2-815 

166 

178-41 

2 

1-40 

39 

42-13 

2-557 

91 

88-46 

19 

18-05 

105 

99-83 

0-739 

]00 

106-20 

No. of C observed 
Iambs ' expected 
weaned values 

23 

27-82 

122 

105-72 

4-232 

136 

147-45 

2 

1-17 

32 

35-10 

76 

73-72 

0-934 

19 

16-27 

97 

89-96 

1-992 

86 

95-70 

Survival lambs / 

. of upto weanig (x* 

0-72 

2-2329 

0-853 

0-819 

1-000 

0-821 

0-6670 

0-835 

1-000 

-920 

4-4444 

-860 


values. 
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Sudan, desert^ and are predominantly H-b type. 
There is litde superiority of Hb-B in overall lamb 
production, their survival rate, and their body 
weight at birth weaning. Since these measures are 
indicative of mothers’ as well lambs’ propensities, 
it appears that probably the Hb-A has lower adaptive 
significance, indicating the superiority of Hb-B in 
Rajasthan environment. 

The permission accorded by Dr. R. M. Acharya, 
Director, C.S.W.R.I., Avikanagar (Raj.), and the 
Director, Sheep and Wool Department, Rajasthan, to 
cany out the study, and the financial assistance of 
Indian Council of Agricultural Research, to the 
senior author are gratefully acknowleged. 


College of Veterinary 
and Animal Science, 
Bikaner, Rajasthan, 
August 10, 1974. 


L. B. Singh." 
Mohan Singh. 

P. K. Dwaricanath. 
Amrit Lal. 


Present address : Research Officer, Central 
Sheep and Wool Research Sub-Station, Garsa (Kulu), 
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AMINO ACID AND NUCLEIC ACID COMPOSI¬ 
TION OF THE POLYHEDRAL INCLUSION 
BODIES OF THE NUCLEAR POLYHEDROSIS 
VIRUS OF SPODOPTERA LITURA (FABRICIUS) 

The nuclear polyhedrosis viruses (NPV) of insects 
are among the well studied insect pathogens. Pro¬ 
teins and nucleic acids are the major constituents 
of polyhedral inclusion bodies (PIB) with virus 
particles. Amino acid and nucleic acid composi¬ 
tion of the inclusion bodies of NPV of S. litura 
are reported herein. 

, Inclusion bodies were obtained from the infected 
last instar larvae of the tobacco caterpillar, Spodo- 
ptera litura. PIB were purified differential and 
density-gradient centrifugation^. Purity of the PIB 
was ascertained by electronmicroscopy. Amino 
acids of PIB after HCl hydrolysis were determined 
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using Tc'Chnicon-sequential multisample (TSM) 
amino acid autoanalyzer. 

The nucleic acids were extracted from three 
replicates of PIB (20 mg) in 0-5 N HCIO^ by 
treating for 1 hour on a water bath at 70= C as 
described by Faust-, and DNA and RNA contents 
were determined using diphenylamine and orcinol 
reagents respectively, as outlined by Schneider-. 
Exherring sperm h'ghly purified DNA (Koch-Light 
Laboratories, England) and yeast RNA (BDH, 
England) were used as standards. 

Amino acid composition of the PIB of S. litura 
is presented in Table 1. Ratio of basic to acidic 
amino acids was 1*04. In general, the amino acid 
pattern of S. litura PIB was strikingly similar to 
those previously reported from other NPV in 
insects-t. 

Table 1 


Amino acid composition of polyhedral inclusion 
bodies of NPV of S. litura’"' 


Amino acid 

% 

Amino acid 

°/ 

/o 

Lysine 

8*3 

Histidine 

4-4 : 

Arginine 

8*6 

Aspartic acid 

10-0 

Threonine 

2*7 

Serine 

3*6 

Glutamic acid 

10*2 

Proline 

4*3 

Glycine 

3*0 

Alanine 

4*2 

Cystine 

1*8 

Valine 

5*2 

Methionine 

3*2 

Isoleucine 

4*1 

Leucine 

7*6 

Tyrosine 

10*9 

Phenylalanine 

6-3 




* Tryptophan content was not estimated; Correc¬ 
tion for nucleic acid glycine was not made. 


Hayashi and Durzan- suggested that the ratio of 
basic and acidic amino acid residues can help to 
characterize the viral proteins. On this basis, ratios 
calculated for combined inclusion body and virus' 
proteins reported earlier and in the present study 
are : 1*0, 0*79 and 1*04 respectively for PIB of 
Peridroma saucia^\ Heliothis zeaJ and S. Uiura, 
These results would indicate that PIB of H. zea 
are more acidic than the other twO' viruses. 

The PIB of S. litura contained DNA and RNA 
in amounts of 14*0 ±1*41 and 6*26 ± 0*74 g-g/ 
mg of PIB, respectively. Qualitatively these findings 
agree with those reported for other polyhedral 
viruses-i. The amounts of DNA and RNA obtained 
are lower (approximately 35 and 50% respectively, 
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for DNA and RNA) Lhan those reported for PIB 
from Spodoptera exigua-, a closely related species. 
The ratio of DNA : RNA for PIB of S. litura 
NPV was 2-2 which compared well with 1*5 and 
higher for ail NPV reported previously except the 
silk worm NPV and is close to that of 2-4 for 
PIB of zebra caterpillar, Ceramica picta^. 

The authors are thankful to Dr. N. C. Pant, 
Professor and Head, Division of Entomology, 
Indian Agricultural Research Institute, New Delhi 
110 012 , for providing necessary facilities. 
Department of Entomology, V. M. Pa war. 
Mahatma Phule Krishi 
Vidyapeeth, 

Rahuri, District Ahmednagar (M.S.), 
and 

Division of Entomology, N. Ramakrishnan. 

Indian Agril. Res. Institute, 

New Delhi 110 012, 
and 

Nuclear Research Lab., S. R. Chatterji. 

Indian Agril. Res. Institute, • 

New Delhi 110 012, 

December 26, 1974. 
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CORRELATION STUDIES BETWEEN PROTEIN 
PERCENTAGE AND PELSHENKE VALUE IN 
TWO WHEAT CROSSES 

Protein content and Pelshenke value are very 
important characters in wheat which reflect actually 
the bread making quality. The bakers depend upon 
the quality of the gluten which is measured by 
Pelshenke value. The present study reveals the 
scope of improving both the characters simultane¬ 
ously by selectiotL 

Crosses w'ere made between C 073 X and' 
C 073 X SoQg and after developing the material upto 
F 4 generation, experiments w'ere laid out in a 
randomized block design in two replications. Indivi¬ 
dual plants of P^, Fj^ and Fo were threshed 


separately whereas F 3 and F^ plants were threshed 
separately but bulked later on. Flour protein content 
was estimated by using Dye Binding Capacity Method 
using Udy Analyzer. Pelshenke value was deter¬ 
mined following the method given by Austin et al. 
(1967). These estimates were made in the Quality 
Testing Laboratory at Indian Agricultural Research 
Institute, New Delhi. The data on individual plant 
was tabulated and phenotypic correlation coefficient 
was worked out (Table I). 


Table I 

Phenotypic correlation between flour protein 
percentage and Pelshenke value 


Generation 

‘ r ’ value 

(C073 X S227) 

‘ r ’ value 

(C273 X 8303) 

Fo 

+ 0-2444 

+ 0-3880** 

F3(1968) 

+ 0-0414 

+ 0 0619 

F 3 (1969) 

+ 0-1075 

+ 0-1107 

F4 

+ 0-1065 

+ 0-0360 


Positive correlation coefficient was observed 
between flour protein content and Pelshenke value 
which was very small in magnitude. In case of 
Fo only the coefficient value reached significance 
level with r value being low. This significant 
correlation could have been used as a tool in making 
selection simultaneously for both characters had 
the magnitude been large. The coefficients were 
too small to be of value for prediction purposes. 
Significant positive correlation between protein 
content and Pelshenke value has been found by 
several workers (Majsterenko et al, 1964 ; Sarazin, 
1965 ; Cutler et al., 1933 ; Winter et al, 1934). 

In the present study it has been found that some 
high protein lines were low in Pelshenke value but 
most of the high Pelshenke lines were also high in 
protein content. This information favours the 
conclusion that certain protein genes have pleitropic 
effect on Pelshenke value but overrules the possi¬ 
bility of strong linkage between genes responsible 
for protein content and Pelshenke value. The data 
also suggest that the selection for high Pelshenke 
value might also result in the selection for high 
protein content. Therefore, Pelshenke Test can 
be used as an efficient tool in the simul¬ 
taneous improvement of both the characters since 
the Test is quicker and inexpensive. 

The authors are highly grateful to the Advisory 
Committee Members for their help during the course 
of investigation. The senior author is thankful 
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1 . Austin, A. and Ram, A., Bull. Grain Tech., 

1967, 4, 232. 

2. Cutler, G. H. and Worzella, W. W., Cereal 

C/iem., 1933, 10, 250. 

3. Majstrenko, O. I., Trosina, A. and Lysenko, 

R. G., Vestn. Sclskohozjaj Stv. Naiik, 1964, 
8 , 119. 

4. Pelshenke, P., Cereal Chem., 1933, 10, 90. 

5. Sarazin, J., Bull. Ec. franc. Meiinerie, 1965, 

209, 247. 

6 . Udy, D. C., Cereal Chem.. 1956, 33, 190. 

7. Winter, O. B. and Gustafson, A. G., Ibid., 

1934, 11, 49. 


THERMO CONTROL OF SEED GERMINATION 
IN SISYMBRIUM IRIO 

There have been numerous studies on seed germi- 
nationi"*^ but the mechanism and factors, regulating 
it remain unsolved problems. The seed is consi¬ 
dered ‘an adaptive mechanism to- facilitate suspend¬ 
ing growth and interrupting the homeostatic 
continuum in the life cycle to overcome unfavour¬ 
able conditions of growth’^. The present communi¬ 
cation reports the germination behaviour of the 
seeds of Sisymbrium irio (Cruciferae) which is a 
common herbaceous winter weed. 

The seeds germinate during October-November 
and flowering starts in about two months. Seeds 
ripen during March-April. The seeds for the 
present study were collected from the plants in the 
University Campus, jaipur, during March 1974. Usual 
methods were employed to study germination 
behaviour and two to three replicates were taken 
for each treatment. The results are based on 
averages of observations on 150 tO' 200 seeds in 
each treatment. 

The freshly collected seeds were placed for 
germination at several temperatures between 15 and 
40° C. While no germination occurred at tempera¬ 
tures other than 15-16° C, cent per cent synchronous 
germination was observed on the fifth day at 15- 
16° C. Light was not necessary for germination. 

Later, the seeds were subjected to low tempera¬ 
ture (15-16° C) for varying periods and then 
placed for germination at 25 and 30° C. The 
results summarised in Table I show that the seeds 
require a minimum of 8 hours treatment at 15° C 


to induce germination. Slightly longer cold treat¬ 
ment (14 hr) yields 100% germination at 25° C but 
much longer treatment (36 hr) is required for the 
same effect at 30° C. 


Table I 

Germination of S. irio seeds treated at 15° C 


Duration at 
I5°C(hr) 

25° C 

% germination at 
30° C 

Upto 



6 

00 

00 

8 

21 

4 

10 

31 

8 

12 

66 

15 

14 

100 

35 

16 

100 

50 

18 

100 

56 

20 

100 

87 

22 

100 

81 

24 

100 

85 

36 

100 

100 

48 

100 

100 

The seeds were 

next subjected to low temperature 

for 2 to 12 hours in 24-hr cycle 

and kept either 

at 25 or 30° C 

for the remaining period. The 

results (Table II) 

indicate clearly 

that an increase 

in the duration ( 

of low temperature treatment in 

each cycle reduces the number of cycles required 

for maximum germination and also^ that it yields 

higher germination. 



Table n 


Germination of S. 

irio seeds ctfter 

various cycles of 

low 

temperature treatment 

Duration at 15° C 

Maximum germination at 

in each 24-hr cycle 

25° C 

30° C 

2 hr 

00 (7)* 

00 (7)* 

4 hr 

18(7) 

00(7) 

6 hr 

28 (7) 

IS (7) 

8 hr 

100 (7) 

31 (7) 

10 hr 

100 (3) 

76 (7) 

12 hr 

100(2) 

100 (3) 


* Figures in parentheses denote the number of 
cycles required to obtain given germination. 


It is also noteworthy that more germination is 
obtained at 25° C than that at 30° C. It appears 
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from the preliminary results obtained here that low 
temperature is required to activate the embryo but 
the reversion to a higher temperature within 8 hours, 
suppresses or completely inhibits this activity. It 
is also indicated that low temperature for about 
14 hours is required to initiate the growth activity 
and that further growth of the embryo is favoured 
by higher temperatures. 

We wish to thank Dr. N. Chandra, Head of the 
Botany Department, for necessary facilities. 

Department of Botany, Bru Gopal. 

University of Rajasthan, Nagendra Bhardwaj. 

Jaipur 302 004, 

December 20, 1974. 
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CHEMICAL CONTROL OF DECAY OF FRUIT 
OF VmS VINIFERA CAUSED BY ASPERGILLUS 
NIGER AND PENICILLIUM SP. 

In the local markets, Aspert^Uhis niger and PeniciL 
Hum sp. were found to be causing severe deterio¬ 
ration of grape berries. In both the cases the 
infection started from skin cracks or an injury to 
the fruit. The healthy fruits in the bunches soon 
became infected when they came in contact with 
the diseased ones. Within 5 days the berries were 
completely destroyed by the black moldy growth 
of A. niger, whereas only 20% decay due to Penicil- 
lium sp. occurred in the individual fruit. A dirty 
olive green growth of Penicilliiim sp. appeared on. 
the infected regions. 

The efficacy of zinc ethylene bisdithiocarbamate 
(Dithane Z-78), zinc ion and manganese ethylene 
bisdithiocarbamate (Dithane M-45), dinitro (1-methyl 
heptyl) phenyl crotonate (Karathane), 4 / 1 - 
butyl-1, 2, 4-triazolc (RH-124), N-(Trichlor.oraethyl) 
thio-4-cyclohexene-1, 2-di-caxboximide (Captan) 
and 0-Diisopropyl-5-benzyl thiophosphate (Kitazin) 
was tested at varying concentrations (500, 1000 
and 2000 ppm). 

Just ripe healthy fruits of grapes were inoculated 
with A. niger or PeniciUium sp. by pin prick method. 
They were incubated for 8 hours before they were 
treated with the respective fungicide. For determin¬ 


ing the effect of chemicals the inoculated fruits were 
immersed for 10 minutes in the respective solu¬ 
tions and for each treatment there were 10 repli¬ 
cates. For control, uninoculated fruits treatedl 
similarly were run simultaneously. The treated as 
well as the check fruits were placed in separate 
polyethylene bags and incubated for 4 days at 
25 ± 2° C. • . , ; 

Out of the fungicides tried, Dithane Z-78, Dithane 
M-45, RH-124 and Kitazin failed to control the 
rot caused by A. niger. Karathane at 2000 ppm' 
reduced the losses upto 20 % whereas the other two 
concentrations of this fungicide failed to control 
the AspergiUiis rot. Captan reduced the loss upto 
70% when used at 2000 ppm, even its lower con¬ 
centrations were effective in reducing the loss due 
to decay. Higher concentrations (1000 and 2000 
ppm) of Dithane Z-78, Dithane M-45 and RH-124 
reduced the losses caused by Penicilliiim sp. but 
Karathane and Captan proved more effective in) 
comparison to the other fungicides as at concen¬ 
tration of 2000 ppm they controlled the rot upto 
70% and 85% respectively. Kitazin at 2000 ppm* 
reduced, the loss caused by Penicilliiim sp. upto 
only 15% but the same fungicide in concentrations 
of 500 and 1000 ppm proved ineffective. Chand 
et al.'^ found Karathane as a preinoculation spray 
to control the infection of Aheniaria citri causing 
rot of citrus fruits. Gangopadhyay and Kapoor- 
reported that Captan reduced the losses to about 
50% when its 1% suspension was sprayed on the 
fruits of Ciiciirhita pepo infected with AUernarict 
cticumerina. 

Except very slight smell of Karathane observed 
in the flavour of juice extracted from fruits treated 
with this fungicide, no phytotoxic effects on the 
fruit of grapes were produced by any of the fungi¬ 
cides used in the present investigation. From the 
present findings Captan may be recommended for 
reducing the decay of grapes cau.sed by A. niger 
and Penicilliiim sp. 

The authors are very thankful to Messrs. Tndofil 
Chemicals and Pesticides, India, for providing the 
fungicides, to the Head of the Botany Department, 
Allahabad University, for laboratory facilities and 
to C.S.I.R. and U.G.C. for financial assistance. 

Department of Botany, M. P. Tandon. 

University of Allahabad, Jamaluddin. 

Allahabad, November 20, 1974. V. Bhargava. 
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CUBA 19, A HIGHLY HETEROTIC VARIETY OF 
MAIZE AND ITS POSSIBLE UTILIZATION 
IN VARIETAL HYBRIDS 

In recent years, the nature of gene actioni and 
the results of selection experiments- have adequately 
demonstrated that varietal hybridization accompanied 
by population improvement in maize can be as 
effective as conventional hybrid approach. This 
basic understanding accompanied by the availability 
•of wide spectrum of variability revived interest in 
intra- and inter-population improvement programmes. 
In the Indian maize programme, elite exotic 
materials have been systematically evaluated along 
with indigenous collections and the promising ones 
have been used for breeding composites. Such 
populations are expected to give high and stable 
performance under varied experiments. 

During the present investigation, a diallel set of 
20 elite yellow maize composites/synthetics/open- 
pollinated varieties was grown in the Indo-Gangetic 
plains and in the submontaneous tarai belt during 
kharif, 1970 and 191VK Out of the varieties, 
studied, Cuba 19 showed most promising heterotic 
responses (Table I), 


Positive heterosis over the mid-parent was 
recorded in all the 19 crosses involving Cuba 19 
in each of the four environments (except Antigua 
3 D X Cuba 19). Superiority of hybrids over 
the better parent was also obser\^ed in all possible 
76 instances (19 hybrids in four environments) 
except in ten, half of these ten were marginal 
cases. 

For grain yield averaged over the environments, 
the heterosis (over the mid-parent) ranged from 
6 to 40%. Except for Antigua 3 D x Cuba 
19, all hybrids outyielded the better parent. 
It is of particular importance since heterosis in first 
five hybrids represented gain over the commercially 
released composites (Amber, Jawahar, Kisan, Vijay and 
Vikram). For a critical evaluation of commercial 
feasibility, the heterosis over the best composite, 
Jawahar, in present study, was also calculated. It 
was interesting to note that most of the hybrids were 
superior to the best composite, the increase being 3 
to 18%. The Kisan x Cuba 19 hybrid showed 
consistent performance in all the environments, 
with 18% bonus, on the average, which was 
the highest. 


Table I 

Per cent heterotic responses of hybrids involving Cuba 19 as recurrent parent 


Hybrid Cuba 19 a' 

Mid parent 

Better parent 


Heterosis Range? 

Heterosis Range? 

Heterosis 
over Jawahar 



Amber 

20 

6-34 

13 

4-22 

3 

Jawahar 

20 

8-40 

9 

*-2-27 

9 

Kisan 

40 

34-46 

35 

27-38 

18 

Vijay 

19 

4-44 

10 

*-8-30 

7 

Vikram 

22 

4-34 

17 

*-16-32 

5 

C2 

33 

15-100 

32 

5-98 

9 

J236 

15 

6-34 

5 

2-8 

3 

Prolific 

28 

18-52 

22 

3-45 

10 

A 22 

19 

8-41 

8 

**_3_29 

8 

A 23 

33 

16-55 

31 

2-52 

11 

E 13 

21 

6-39 

13 

4-24 

6 

Antigua Gr. I 

28 

16-43 

25 

5-28 

6 

Antigua 2D 

26 

0^8 

21 

*-1-45 

6 

Antigua 3D 

6 

*-9-12 

-4 

**__26-2 

-2 

Caribbean Flint 

12 

2-32 

4 

*-10-25 

-1 

Puerto Rico Gr. I 

18 

11-32 

10 

2-18 

5 

St. Groix 4D 

25 

2-51 

15 

*-11-31 

11 

Yellow Tuxpeno 

28 

15-65 

25 

11-64 

7 

Francisco Flint 

23 

10-32 

19 

8-29 

4 


§ Range over four environments. 

*, ** indicate that hybrid had negative heterosis in one and two environments, respectively. 
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Implication , 

Effective utilization of heterosis depends primarily 
on the nature of gene action involved. Crow^ 
computed the expected heterosis based on dominance 
hypothesis and observed that with complete domi¬ 
nance of all favourable genes, an increase of 5 to 
6 % over mid-parent might be obtained. In the 
present study the increase over mid-parents ranged 
from 6 to 40%. The high heterotic response might 
be due to non-additive mode of inheritance. 

If large proportion of genetic variability was 
accounted for by the additive and additive X 
additive epistasis—the fixable component, the 
heterotic hybrids are likely to show low inbreeding 
depression and their advance generations hold 
promise as a composite. One such composite is 
‘Sona’, an advance generation of the varietal hybrid 

X Cuba 111. The best hybrids, in the present 
study, may be advanced and evaluated for this 
possibility. Another alternative is to develop a 
composite of these hybrids. Better performance of 
Cuba 19 in all the hybrids indicates high general 
combining ability and additive or/and additive X 
additive gene action. Hence, Cuba 19 may be used 
as a parent to develop composites. 

If dominance or/and epistasis interactions involv¬ 
ing dominance (dominance x dominance and 
additive X dominance) are involved in the expres¬ 
sion of heterosis, the varietal hybrids should 
be directly utilised for commercial cultivation. 
Kisan X Cuba 19 seems to be a promising hybrid. 
In developing countries the varietal hybrids have 
better commercial feasibility than conventional 
hybrids as their seed production is relatively simpler. 
Varietal hybrids have added advantage since these 
are amenable to further improvement. 

The heterosis also depends upon the genetc 
diversity among parents. Assuming the varieties to 
be at equilibrium between mutation and selection 
and if gene frequencies affecting yield were similar 
in various populations, the extent of heterosis 
obtained indicates that Cuba 19 differed from other 
maize populations under study with respect to 
genetic constitution. Cuba 19 was the only parent 
out of 20 studied which gave consistently better 
crosses^. This stresses the need tO' evaluate materials 
being used by Indian breeders in combination with 
Cuba 19 and other similar populations. 

For the development of superior combining lines, 
to be used in the production of high yielding hybrids 
or synthetic varieties, greater success is likely to 
result from the population, which show substantial 
heterosis incrosses and have high frequency of 
favourable genes. The heterosis exhibited by 
varietal crosses is the mean of all possible inbred 
lines. Selected inbred lines from these varieties 
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would be expected to give still higher heterotic 
response. Hence varieties like Cuba 19 and 
hold good promise for the conventional hybrici 
programme. 

Recently attempts have been made to explain tile 
phenomenon of heterosis, at biochemical-genetic level, 
in terms of enhanced mitochondrial activity.'"*. Com¬ 
plementations between genetically dissimilar mito¬ 
chondria of the parents in the hybrid celb’-'t have 
been postulated to give superior mitochondrial 
systems, i.e., more efficiently organized systems of 
respiration and energy conservation. Such mito¬ 
chondrial interactions might in part be responsilolc 
for heterotic responses obtained in the present 
investigation. 

Division of Genetics, B. S. Dhillon. 

Indian Agricultural Res. Inst., Joginder, Singi-i. 
New Delhi, November 22, 1974. 
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THE RELATIVE IMPORTANCE OF 
CHLOROPHYLL CONCENTRATIONS AND 
GREENNESS OF LEAVES INFLUENCING 
GRAIN YIELD IN PEARL MILLET 

Since chlorophyll is an essential factor in the 
process of photosynthesis, a study of the relation 
between the chlorophyll concentration in the leaves; 
and the yielding ability of the plant would be of 
help in the selection of superior genotypes. xVs. 
early as 1933, Sprague and Curtis'^ found significant 
correlation between the chlorophyll content anti 
shelled corn weight. Recently, Chai and Gill^ have 
shown that spring wheat yields are associated with 
the amount of chlorophyll in the leaves. Usually, 
the visual greenness of the leaves is taken as u. 
criterion of the relative amount of chlorophyll 
content. But the study of Starnes and Hadleyi Lias: 
clearly pointed out that the visual differences i n 
greenness of soybean leaves do not necessarily mean 
that real differences in chlorophyll content exist and 
the types that are visually alike may or may not 
contain the same kinds and amounts of chlorophyll. 
The present study aims at presenting the relationships^ 
among the greenness of leaves, chlorophylls a and. 
b and grain yield in pearl millet [Pennisetum typhoides' 
(Burm.) S and H]. 
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Table I 


Correlation 

coefficients among 

grain yield and four 

leaf characters in 

pearl millet 


Greenness 

Chlorophyll a 

Chlorophyll b 

Total chlorophyll 

Character 

of leaves 

(mg/g) 

(mg/g) 

Grain yield per plant 

-0-0556 

0-4230* 

0-4379* 

0-4778* 

Greenness of leaves 


-0 0531 

0-0705 

0-2429 

Chlorophyll a (mg/g) 


•• 

0-9320* 

0-9911* 

Chlorophyll b (mg/g) 


•• 


0-9748* 


* Significant at 1% level of significance. 

The material comprising 50 diverse inbred lines 
of pearl millet was sown in 1972 following a 
randomized block design with three replications at 
the Punjab Agricultural University, Ludhiana. The 
visual greenness of the leaves was scored for each 
inbred line at the time of anthesis. As flag leaves 
have been reported to be the greatest contributors 
to grain yield^, a representative sample of fresh 
tissue was taken from five fully expanded flag 
leaves for each inbred line and chlorophylls 
a and b were estimated by the method 
suggested by MacKinney (1941). The grain 
yield per plant was recorded at maturity 
■stage. Correlation coefficients were, calculated 
among greenness, chlorophyll a, chlorophyll b, total 
chlorophyll (ab) and grain yield per plant. 
The grain yield per plant exhibited no correlation 
with greenness of leaves while it was positively 
and significantly associated with chlorophyll a, 
•chlarophyll b and total chlorophyll contents in 
the flag leaves (Table I). 

The two chlorophylls a and b, were significantly 
correlated with each other as also with the total 
chlorophyll. These three positive correlation 
coefficients approached unity thus indicating an. 
almost complete association of the three variables 
involved. The high ooriielation between chloro¬ 
phyll a and chlorophyll b indicated that the- 
selection for the higher content of one will bring 
about a correlated response for the higher con¬ 
centration of the other component. 

It is interesting to note that the greenness of 
leaves was correlated neither with grain yield nor 
with the chlorophyll a and chlorophyll b. Also, 
the total chlorophyll concentration in the flag 
leaves exhibited a low correlation with the visual 
greenness of the leaves. Starnes and Hadley* have 
suggested that several factors like thickness of the 
leaves, compactness of the leaf tissue, amount of 


carotenoids and xanthophylls and the ratio of the 
two major chlorophylls present could be respon¬ 
sible for difficulty in the visual estimation of chloro¬ 
phyll content in leaves. The present study, there¬ 
fore, emphasizes the actual estimation of the 
chlorophyll concentration in the leaves rather 
than to consider the greenness of the leaves to be 
an indication of high low chlorophyll content. The 
study also brings out the importance of this physio¬ 
logical factor in the breeding programmes aimed at 
selecting the plants with higher yield potential. 

Department of Plant Breeding, P. S. Phul. 

Punjab Agricultural University, S. K. Gupta. 
Ludhiana, December 27, 1974. K. S. Gill. 
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PARASITES, PREDATORS AND DISEASES OF 
LARVAE OF DIACRISIA OBLIQUA WALKER 
(LEPIDOPTERA: ARCTIIDAE) ON SOYBEAN* 

During September-November of 1973 and 1974, the 
larvae of Diacrisia obliqua Walker infesting soybeans 
in Jabalpur area were found attacked by parasites, 
predators and a fungal disease, despite the fact that 
the larvae are densely hairy. The parasites were 
two braconids, Apanteles ohliquae Wilkinson and 
Apanteles sp. (glomeratus group), and five sarco- 
phagids, Sarcophaga misera Walker, Sarcophaga sp. 
nr. kankauensis Baranov, Gonlophthalmus ' halli 
Mensil, Carcelia corvinoides Wulp and Sarcophage 
sp. The predatory bugs associated with the colonies 
of young larvae were two reduviids, Bhinocori^ 
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fiiscipes Fabricius and Scadra annnlipes Reuben and 
two pentatomids, Canthecoiiidia furcellata Wolff 
and Andralhis spinldens Fabr. The fungus, Spicaria 
rileyi (Farlov?') wiped out several colonies of young 
larvae of the insect. All the above excepting 
A. ohliquac are recorded for the first time on the 
insect. The parasitism w^as 29*14% in 1973 and 
17*57% in 1974. In both years, A. obliquae was 
predominant. 

A panicles ohilquae was described as a new species 
from D. obilqna conjnsa Butl. in India (Wilkinson, 
1928). Lall (i960) made biological observations 
on A. obliquae, while Kalra et ak (1967) recorded 
Drno sp. (Tachinidae) on the larvae in India. 

A panicles obUqiia selected 3 to 9 days old larvae 
of the nrst and second instars for oviposition. The 
parasite grubs emerged from the fourth and fifth 
instar larvae which were retarded in size and died 
in 3 to 4 days of the emergence of the parasite 
grubs. On the other hand, A panicles sp. selected 
for oviposition, older larvae (9 to 13 days age) 
which were in the late second and third instars. 
The parasitic grubs emerged from the fuU-grown 
host larvae which were active and suffered no 
apparent ill-effects and died in 3 to 4 days of 
parasitic grubs emergence. 

The sarcophagid flies appeared distinct in their 
behaviour. In some cases, solitary pupae of the 
flies were found in the larval body which was 
evidently hollowed as a tunnel for the pupae. In 
others, the maggots cut their way out from the 
dorsal side of the thorax of the host larvae for 
pupation outside. In still other cases, the maggots 
emerged out of the host-body by consuming it 
entirely and leaving behind hairs only. One to 
9 maggots emerged from a host-larva. 

The predators preferred young larvae of Diacrisia 
obliqua. An adult of Rhinocoris fiiscipes killed. 

1 to 3 larvae per day during the life period of 21 to. 
29 days in the laboratory. 

The parasites and predators were identified by 
the British Museum, London, and the pathogens by 
the University of California, Berkeley, U.S.A. 
Department of Entomology, 0. P. Singh. 

J.N. Agricultural University, G. A. Gangrade. 
Jabalpur, M.P., India, 

December 27, 1974. 


The present work was financed by a grant 
EG-IN-412 from the United States Department of 
Agriculture, Washington, D.C. 
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While collecting smuts near Bombay during the 
mcnscon of 1972, the author encountered an interest¬ 
ing leaf smut of Hygrophda serpyUum Anders, 
growing m marshy places which on examination 
proved to be an undescribed species of the genus 
Biirrillia Setchell. In B. anomala Crowell, 
B. narasimhanii Thirum. and Mundk., and B. ajrekari 
i hirum.. the spores are not firmly united to form 
compact balls but are packed in a crustose layerL 
In the species under consideration all the cells of 
the spore ball are fertile and are firmly united to 
form compact spore balls, B:cause of these dif¬ 
ferences in the structure, composition of the spore 
balls and as there is no record of Buniira on any 
species of HygropbUa, the present species has been 
regarded as new and is designated as BurrilJ'.a 
k am alii. 

Biirrillia kamatii Thakur, Sp. Nov. (Figs. 1-3) 

Son foliicoli, sub-nigri, rotundati, eminentes, 
dispositi plus minusve regulariter in macu'as liiteas. 
Maculae irregulariter rotundae, diametientes 2-6 mm, 
saepe coalescentes ternese vel quaternae Sporarum 



Figs. 1-3. Biirrillia kamatii. Fig. 1. Leaves 
showing leaf spots. Fig. 2. Section through spore 
ball. Fig. 3. Germination teleutospore. 
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massae fusee bninnaea plus minusve rotundae vel 
quaternae, dispersae in mesophylluni sub epidermide, 
sat firmiter unilae, cellulis sterilibus niillis in centro 
vel inter sporas. Sporarum massa circumdata textu 
hyphali pseudoparenchymatic fusco densitatis in- 
equalis, in quo sporae peripherales nonnumquem 
sunt - infexae, magnitudonis, 120-145 x 90-130 m. 
Sporae subglobosae vel angulares ob comprassionem, 
paritibus tenuibus, pallide cinnamomo-luteae, leves, 
10-2-17 M diam. (medietate 13*9^), germinantes 
per promycelium breve 1-2 septatum ornatum 
terminali verticillo sporidiorum 4-7. Sporidia fusi- 
formia, latiora ad basim nonnumquam conjugantia 
bina situ. 

On leaves of Hy.qrophih ncrpyllum Anders, 
Kandala, Maharashtra State, 26 .Tune 1972. S. B. 
Thakur; type deposited at C.M.I., Kew, and at 
A.M. Herbarium, Poona-4, under No. IMI 178884 
and AMH 1905 respectively. 

The author is indebted to Dr. P. S. Gharse, Head 
of the Biology Department, Ruparel College and 
to Prof. M. N. Kamat, Head of the Mycology 
Department, M.A.C.S., Poona, for suggestions and 
encouragement. 

Department of Botany, S. B. Thxkur. 

Ruparel College, 

Bombay, 400 016, Septciubcr 16, 1974. 


1, Thirumalachar, M. J., Mycolo*/ia, 1942, 39, 602. 


■ FALSE SMUT OF RICE—AN AIRBORNE 
DISEASE 

False smut disease of paddy also known as Green 
smut caused by UsiUcp^inoidea virens (Cke.) Tak., 
was first reported by Cooke (1878) from Tinnevelley 
in Tamil Nadu State, India. Butler (1918) suggested 
that infection might be occurring at the flowering 
stage. Galloway (1936) produced evidence to show 
that the infection was neither soil-borne nor seed- 
borne. Raychaudhari (1946) suggested that two 
types of natural infections may be involved, one 
taking place at the early stage of flowering and 
the other after grains were almost mature. Success¬ 
ful artificial inoculation was not reported until 
Yoshino and Yamamoto (1952) and Ikegami 
(1960) found that they could cause infection with 
a suspension of chlamydospores of the fungus 
injected into the leaf sheath cavity at the booting 
stage of the growing paddy plants. Hypodermic 
method of injection of chlamydospores carried out 
by us during two consecutive kharif seasons met 
with no success. 

We have, however, successfully infected the 
panicles -of the flowering paddy plants by applying 
suspensions of fungal chlamydospores into the 
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fertilized and unfertilized ovaries with camel hair 
brush. 

infect ion after fertilization .—Individual fertilized 
ovaries were inoculated by applying suspension of 
chlamydospores of this fungus with the help of a 
came] hair brush. The inoculated panicles were 
then covered with polythene bags and the plants 
placed in the glass house at the Rice Research 
Station, Karjaf (M.S.) for observation. Initial 
infection was observed in the form of spore balls 
in between the glumes covered by a membrane at 
Ihe end of 8 days of inoculation. The membranes 
were seen to burst as a result of further growth 
of the spore balls : the colour of the wall changing 
to orange yellow and finally to greenish black. The 
varieties of paddy which showed successful infec¬ 
tion were R-24, Igatpuri 256-2 and T.N. 1 (Fig. 1). 



Infection before fertilization .—The ovaries which 
were inoculated before fertilization invariably 
remained empty without any visible signs of infec¬ 
tion. When mounted under microscope, they 
revealed the presence of fungal mycelium inter¬ 
woven with anthers and stigmas along with chlamy- 
d'ospores. Thus it appears that if the infection 
took place before fertilization of the flowers, most 
of the inoculated glumes would remain sterile 
without any visible sign of infection. 

The percentage of infection obtained in the arti¬ 
ficially inoculated flowers at Karjat was as high 
as 80% taking into consideration both types of 
artificial infection. Similar successful infection was 
also obtained on R-24 variety grown on the experi¬ 
mental field at M.A.CS., Poona, following the same 
inoculation technique as detailed above. All precau¬ 
tions were taken to avoid natural infection. 

Seed inoculation .—Surface sterilized seeds of 
paddy R-24, smeared with chlamydospores and sown 
in the sterilized soil in pots did not show any 
infection. These findings are in agreement with 
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those of Galloway (1936) who reported that the 
mode of infection was neither soil-borne nor seed- 
borne. Histopathology of various parts bearing 
diseased grains such as stem, stalk and inflorescence 
revealed that the infection, was not systemic. Aero- 
biological studies carried out at the Rice Research; 
Station, Karjat (M.S.), during the rice growing 
season (June-September) further revealed that 
chlamydospores of this fungus could be trapped 
about one week before the appearance of field 
infection, and the concentration of such spores so 
trapped increased progressively at the approach of 
the flowering period. 

These observations indicate that false smut of 
paddy may be an airborne disease. Primary 
infection may originate from the chlamydospore 
balls hibernating in the soil, which, under favourable 
conditions of environment may germinate produc¬ 
ing large quantities of secondary conidia, that can 
be carried by wind and rain drops and infect the 
panicles of paddy plants at the ‘boot’ stage, very 
similar to what was reported by Mundkur (1943) 
in respect of Kanial bunt of w'heat incited by 
Neovossia Indica (Mitra) Mundkur. 

The authors are thankful to the Indian Council 
of Agricultural Research, New Delhi, for financing 
the project and to Prof. M. N. K.amat, Head of 
the Mycology and Plant Pathology Department, 
for his keen interest taken during this investigation 
and making valuable suggestions and to Dr. G. B. 
Deodikg^, Director of the Institute, for providing 
laboratory facilities. 

M.A.C.S. Research Institute, C. S. Kulkar:^.. 

Poona-4, December 30, 1974. L. Moniz. 
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INSECTICIDAL CONTROL OF THE SUGARCANE 
SHOOT BORER, CHILO INFVSCATELLUS 
SNELLEN. (LEPIDOPTERAiCRAMBIDAE) 

T. Foliar Spray 

Among the pests that are injurious to sugarcane in 
Mandya District of Karnataka, the shoot borer, 
Chilo injiiscatelhis Snellen, is the most important. 
Two experiments were conducted during 1970—72 
to evaluate the efficacy of some newer chemicals 
against this pest and the results are presented here. 


[ Current 
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The experiments were laid out in a randomised 
block design with four replications. The net plot 
size was 57-6 sq.m. (8*0 x 7-2 m). The variety 
used was CO 419. The chemicals (vide Table I) 
were applied four times as sprays at 0*2% strength 
from the fifth week after planting, at fortnightly 
intervals at the rate of 500 litres of spray fluid per 
hectare with a compressed air sprayer. Observations 
were recorded on the total number of tillers and 
the number of dead-hearts at fortnightly intervals 
and the percentage of dead-hearts was worked out, 
for the comparison of the efficacy of the insecticides. 
The observations were terminated after the com¬ 
pletion of four months with the cessation of pest 
activity. 

Table I 

Mean percentage of dead-hearts under different 
treatments 


Treatment 

Mean percentage 
of dead-hearts 

1970-71 

1971-72 

monocrotophos (Azodrin 

EC 60) 

3-1 

N.T. 

monocrotophos (Nuvacron 
EC 40) 

N.T. 

4*7 

carbofuran (Furadan 

WP 75) 

2-5 

4-3 

trichlorphon (Dipterex 

WP 95) 

N.T. 

51 

diazinon (EC 20) 

4-4 

N.T. 

phosphamidon (Dimecron 
EC 100) 

4-1 

6-6 

formothion (Anthio EC 100) 

N.T. 

7-5 

endrin (EC 20) 

3-1 

N.T. 

endosulfan (Thiodan 

EC 35) 

4'1 

3-7 

chlorfenvinphos (Birlane 

EC 24) 

5-9 

N.T. 

Control 

7*8 

8-4 

F-Test 

significant at 5% level 

CD. 

2*8 

3-2 

N.T. 

Not tested 



The results of the experiments arc given in 
Table I. It may be concluded from the above data 
that for the control of the sugarcane shoot borer, 
spraying four times of carbofuran, endosulfan, 
endrin, monocrotophos, trichlorphon and diazinon 
at 0*2% at fortnightly interval at the rate of 500 
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litres of spray fluid per hectare commencing from 
the fifth week after planting can be recommended. 

in terms of active ingredient, carbofuran and 
endosulgan can be applied at 1-0 kg. a.i. per hectare. 
Univ. Agric. Sciences, N. Govindan."- 

Bangalore, September 4, 1974. H. K. Sangappa. 

Present address : Department of Zoology, 
Delhi University, Delhi 110 007. 


an EMS induced “'VEGETATIVE MUTANT” 
OF RICE {ORYZA SATIVA L.) 

In the course of mutation studies, a new type of 
mutant was isolated in the Mo generation of a locally 
adapted rice variety, “Tilakchandan” treated with 
0*6% EMS. The mutant had branched rachis and 
was devoid of reproductive parts. The rachis was 
partially exerted and in a few cases had one or 
two abnormal lemma or paleadike structures on the 
tip (Fig. 1). Since the mutant lacked reproductive 



N M M 


Fig. 1. N—Normal panicle, M—Panicle of Vege¬ 
tative mutant. 


organs and the only way of its maintenance was 
through vegetative reproduction, it was named as 
‘ Vegetative mutant". This mutant had erect, long, 
broad and thick leaves with hard texture and low 
senescence. There were well-developed adventitious 
roots Lipto third node. 

In the M^ segregating progeny, 35 plants were 
normal and 6 were of mutant type which was in 
agreement with the monofactoi’ial segregation of 3 
normal : I mutant. From the M.j segregating 
piogcnies 30 normal plants were taken at randomi 
and 1V1.J progenies were raised. Out of 30 pro¬ 
genies, 19 progenies segregated for the mutant 
character and 11 progenies did not segregate. The 
segregation pattern, of M.j, progenies was in the 
ratio of 2 segregating to 1 non-segregating which 
corroborated to monofactoria! inheritance observed 
in Mo generation (Table J). 


Table I 


The se^^regafion pattern 

of the vegetative mutant 

Generation Plants/ Ntunber 

Progenies 

values P values 

Normal 

plants 

35 




2-349 0-10-0-25 

Mutant 

6 

(assuming 

plants 


3:1 ratio) 

Segregating 

19 


M 4 progenies 


0-150 0-50-0-75 

(assuming 

Non- 

11 

2 : 1 ratio) 


segregating 

progenies 


Each of the segregating M., progeny also segregated' 
in the ratio of 3 normal to J mu tan I. 

From the breeding behaviour of M., and M.j 
progenies, it appears that the vegetative mutant is 
a recc.ssive and a monogenic character. 

The authors express their sincere thanks to the 
Director, Research and Dean, Agriculture, for their 
interest in the present study. 

Department of l^lant Breeding, M. D. Gupta. 
G.B. Pant Univ. of Agri. and J. S. Nanda. 
Technology, 

Pantnagar, Nainital, U.P., 

December 5, 1974. 
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SHORT SCIENTIFIC NOTES 


Sechium edule —A New Host of Glonierella cingulata 

Green fruits of Sechium edule locally known as 
Chou-chou or seenie-badane is a common vegetable. 
In January 1972, at Regional Research Station, 
Mudigere, rotting of green fruits of Chou-chou was 
observed on several vines. Initial symptoms appear 
as minute, brown water soaked, sunken spots which' 
latter turn to dark brown in colour. Often several 
spots coalesce together to form a large patch, at 
times, covering an entire side of the fruit. The 
affected tissue becomes soft as the rotting sets in. 
In advanced condition, profuse mycelial growth is 
seen which turns black when fruiting bodies develop. 
Isolations from the affected regions yielded a. 
Colletotrichum sp. which proved pathogenic when 
inoculated artificially. The pathogen has been 
identified as Glomerella cingulata (IMI 166177). 

The fungus has been reported on several plant 
species from India, but, there is no record of this, 
fungus on Sechium edule and hence this is a new 
host record. 

Grateful thanks are due to Director, Common¬ 
wealth Mycological Institute, Kew, England, and 
Dr. Hawksworth of the same institute, for the 
identification of the fungus. 

Regional Research Station, T. B. Anilkumar. 
University of Agril. Sciences, S. Viswanath. 
Mudigere, Karnataka, 

April 18, 1974. 

A New Virulence of Stem Rust of Wheat Attackin 

Choti Lerma 

A stem rust sample on wheat (HD 4513) received 
from Wellington (Nilgiris) on analysis yielded race 
34. However, a susceptible type pustule wasi 
observed on Sharbati Sonora which otherwise is 
resistant to type race 34. Susceptible type pustule 
from Sharbati Sonora was isolated and further 
raised on Agra local wheat for race analytical 
studies. The test isolate on analysis yielded race 
40 as judged by its infection types produced on 
international differentials^ of stem rust. The test 
isolate, however, was found to differ from type 
race 40 in its infection types produced on auxiliary 
differentials, viz., Charter, Yalta and E 535 being 
resistant to type race 40 and susceptible to the test 
isolate. 

Each of the single spore cultures, originating 
from susceptible type pustule on charter, was 
separately analysed. It was observed that each 


single spore culture produced the infection types 
similar to type race 40 on the international diffe¬ 
rentials but differed from the type race in infec¬ 
tion types produced on the auxiliary differentials 
as stated above. 

The test isolate and the type race 40 were 
further compared on 10 wheat cultivars, viz., UP 
215, UP 319, WG 357, Nl. 5439, HD 4502, HS 
1138-6-4, Kalyansona, Moli, Sharbati Sonora and 
Sonalika. It was observed that all the wheat 
cultivars mentioned above were susceptible to test 
isolate and resistant to type race 40. Thus it is 
evident that the test isolate is more virulent than 
the type race 40. 

In order to assess the real impact of the test 
isolate of race 40, wheat cultivars such as HD 
2009, Choti Lerma, WL 208 and Zoafrane known 
to be resistant to all the virulences of stem rust 
and certain promising cultivars such as HB 117- 
107 and Safed Lerma were also tested. All these 
cultivars were found to be susceptible. 

A special mention should be made of Choti 
Lerma, a variety being most promising and resistant 
to- all virulences of stem rust occurring in India 
till recently, was recommended for cultivation in 
Nilgiri and Palni hills in order to cut down the 
stem rust inoculum at the source. Now Choti 
Lerma being susceptible to test isolate (race 40-A) 
would require the revision of this recommenda¬ 
tion. Attempts should now be made to incorporate, 
resistance against race 40-A in Choti Lerma by 
back crossing it with resistant donor against race 

40-A. 

Plant Pathological S. K. Sharma. 

Research Station, Sheodhan Sjngh. 

(lARI), Flowerdale, S. K. Nayar. 

Simla-2, (H.P.), Febnuuy 19, 1975. 


1. Stakman, E. C. and Levine, M. N., “The 
determination of biologic forms of Puccinia 
graininis on Jriticiini spp.,” Minnesota 
Agric. Expt. Station Technical Bulletin, 
No. 8, 1922. 

Tetraneura radicicola Strand (Homoptera: Aphididae) 
A New Pest of Rice Seedlings 
During the month of January, 1974, a few dry 
nursery beds of paddy were raised at the Regional 
Research Station of the University of Agricultural 
Sciences at Mandya. The seedlings in patches 
appeared stunted and exhibited leaf yellowing 
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symptoms. There was no pest incidence on the por¬ 
tion of the seedlings above-group. Examination of 
the root of the plant along with the soil, revealed the 
presence of a number of aphids attached to the 
roots. These aphids were later on identified as' 
Tctran:nra radicicola Strand. 

Hille Ris Lambers^ in his de.scription of a new 
subgenus and new species of Tetraucura Hartig, 1841 
has reported that Tetra/icura radicicola has been 
recorded on imperata aiundinacea (Kalinipong, 
W. Bengal) and on grass roots (Assam) in India. 

This is the first record of Tctraiieura radicicokt 
from South India and on rice. 

The author is grateful to Dr. S. Kanakaraj David, 
Co.mbatore, for identifying the aphid species. 

University of Agril. Sciences, P. S. Rai. 

Regional Research Station, 

Mandya, March 7, 1975. 


1. Hille Ris Lambers, D., Bull. Zoot. Bachicoltura., 
Serie 11, 1968-69, 9, 68. 


Prunus bokhariences Royle; A New Host for Tricho- 

theciiim roseum i^moon) Link ex Fr. 

During a survey of the storage rot of fruits in. 
the local markets in May-June, 1973 the authors 
noticed a fruit rot disease of Prunus hokhariensis 
Royle (commonly known as Alubukhara). Disease 
starts as small light brown spots and on maturity 
becomes dark brown to black with. pink, to orange 
coloured fungal mass seen in the central region. 
The pathogen was isolated and axenic culture 
obtained and identified as Tricliothcclum roscuni 
(Persoon) Link ex Far. 

On Potato-dexlrose-agar medium, the colony is 
white in the beginning and turns pink, finally 
becoming pinkish-orange at maturity. Growth is- 
fioccose. Conidiophores hyaline, branched, simple, 
septate, swollen at the tip ; conidia hyaline, ovato 
Or pear shaped with or without septation, usually 
one septate, borne acrogenously, measure 12-28 X 
8-12/.c, average 16 x 10/^. 

Pathogenicity tests on fruits were established 
successfully. It was found that T. roseum is a 
wound parasite. Cross inoculations on Malux 
syhestris gave positive results. The optimum tem¬ 
perature for spread of disease was found to be 
28 C. There is no record of T. roscuui on any 
Prunus fruits and this is the first report. The 
culture of the pathogen has been deposited in. 
C.M.I., .Kew, England, IMl No. 172968: 

Authors are thankful to Dr. G. P. Agarwal, Head,. 
Department of Postgraduate Studies and Research. 


in Botany, University of .liabalpur, for encourage¬ 
ment and laboratory facilities and to the Director, 
C.M.I., Kew, England, for help in identification 
of the species. Junior author (H. C. A.) is also/ 
thankful to the University Grants Commission for 
the award of Junior Research F'cliowship. 

Dept, of Postgraduate S. K. Haslja. 

Studies and Res. in Botany, H. C. Agarwal. 

University of .Jabalpur, 

Jabalpur 482 001, May 1, 1975. 

A Root Rot of Crucifers Incited by Pythium Imtleri 

A root joi. of cabbage {Brassica olcracea L. var. 
capitata) and caulillower {B. olcracea L. var. 
bo/rytis) appeared in the cultivated fields of 
Varanasi, U.P., and the infection ranged between 
12-157^ often reaching 25% in the crop 
stand. Reduction in growth vigor resulted in bear¬ 
ing undersized heads from incipient or mildly 
infected plants. The roots and mcsocotyl were 
attacked at the soil level, producing damping-off in. 
the nurseries and collar and root rots in the field. 
The disease symptoms initiated as slight rolling or 
drooping of the lower leaves with retarded growth 
and loss of tiirgidily, the roots showing a blackish 
brown discoloration. A soft rot ensued in the roots 
and the bark sloughed olT 45-50 days after trans¬ 
plantation. 

The pathogen was isolated from the infected 
roots on potato dextrose agar (PDA), corn meal 
•agar (CMA) and oats meal agar (OMA), which 
consistently yielded a. species of Pythium Pringsheim. 
The cocnocylic hyphae were hyaline, delicate and 
branched, 4~9 m in diam. with sparse septation in 
aging cultures. Zoosporangia were lobiilale, thin- 
wallcd, lateral, digitatcly elongated, developing a 
vesicle in which the protoplasm migrated. Motile 
zoospores released after vesicular rupture were 20- 
30 or more, biciliate, bean-shaped, sligh 'j depressed 
at the hilimi, bearing 2 long (lagella and 7-11 /x in 
diam. after coming to rest. Sexual organs deve¬ 
loped on PDA, CM A and OMA. The oogonia 

were lateral or intercalary, spherical to globose, 

thin-walled, measuring 17*5-30 m (avg. 22*5 g.), 
while the anlheridia were terminal or intercalary or 
..hypogynous, knob-shaped, measuring 9-11*5 x 6*5- 
8*5 The oospores were round, smooth, hyaline 
to light yellowish when fully mature, thick-walled 
never filling the oogonium completely, measuring 
15 * 5-26 • 5 ju (avg. 20*5//. India) and germinated] 
by a germ tube. The oospores of the pathogen 

•developed abundantly in the cortical tissues of 'the 
roots and mesocotyl, helping its survival in the 
soil as a source of primary inoculum. 
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rii-'-i myceMum or zoo- 
V n..'' ra:--d in sterile sand, 

„ ; • ^ -n 7-11 days, identical 

*- ^ y-y: S-ntiiar inocuiations were 

c'' C'ae'fer' -ueh as mustard iBrassica 

■ > ' ,.; 1 , •_'?/?. B. nepiis L. I, knol khol 

/i. . ... L ^r. iuniorapit ) and radish. 

L.; in which mustard became 
;r.fc'c:ei. r.v' a :n:‘eci-or. appeared in turnip and 
'•a.i.-...s- was not susceptible at all. 

C:-’i..:'ai c.ha.'acter'^ and morphology of the patho- 
rdcated -denrtv with Pyrhiuni bialeri 

S^rramlml^ to'which i: referred'(IMl 173180). 

Root and '■tai;. ro: and damping off diseases incited 
b-. ih's pathogen ha’.e been recorded on several 
economic crop pian:-.-'-", but not in cabbage and 
cauiidower and ether crucifers, thus e.xtending its 

The f.rs: author iSLSf expresses h's gratitude to 
the Indian Counc-i of Agr-cultural Research, New 
Dedni, for tine award of a Senior Research Fellow- 
dnip. Thardxs are due to the Director, Common- 
vveaith M>co'og-cai insliiuie, Kew, England, for 
identifving the spec-ies. 

Faculi> of Agriculture, S. L. Singh. 

Banaras Hindu University. M. S. Pavgi. 

Varana:.io, May 2, 1975. 
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A New Record of Bacillus cereus on the Spotted 

BoIIworm, Frias vittdla (F.) 

In recent studies on the pests of cotton and 
bhendi {Abelmcsciis e.sculentiis), the larvae of Erias 
vine I la (F.) were found infected by a bacterium 
in the field. The pathogen was identified as 
Bad Hus cereus. 

B. cereus has been reported on the southern 
army worm (Barbers, 1938), eye-spotted bud-moth, 
SpUonoia ocellana (Legner, 1973 ). codling moth 
(Stephens, 1952) and larch sawfly. Prist'phora 
erlchsonii (Htg.) (Keimpel, 1954 b). But there 
appears to be no record of it on £. vdielfa. 

While e.xamining the bollworm infested bhendi 
fruits collected from the fields around Dharwar, 
the authors noticed some of the larvae dead inside 
the fruits. The body was filled wdth fluid ; the skin 
was intact and the fluid emitted a putrefying smell 
when teased. Colour of the body w^as pale. The 
percentage of the infected larvae varied from 9 
to 10. -Medium-sized larv'ae which measured 8 mm 
to 11 mm were found highly susceptible. 

This appears to be the first record of B. cereus 
on £. yiitella. 

Our thanks are due to Dr. Gerard M. Thomas, 
of the University of California for identifying the 
patnogen, and to Dr. S. V. Patil, Director of 
Instruction, Agricultural College, Dharwar, for 
encouragement. 

Department of Entomology, T. S. THONTADAHv.ik. 
College of Agriculture, S. N. Kolihosur. 

Dharwar 580 005, I. G. Hiremath. 

May I, 1975. 
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REVIEWS AND NOTICES OF BOOKS 


Crystal Physics : Macroscopic Physics of 

Anisotropic Solids. By Hellmut J. Juretschke. 

fW. A. Benjamin, Inc., Massachusetts), 1974. 

Pp. xvi -f 200. Price $ 19.50. 

The book deals primarily with the efifect of the 
s\mmetry of crystals on their macroscopic physical 
properties. The first four chapters give a short and’ 
clear introduction to groups, tensor analysis and 
cystallographic point groups in two and three 
dimensions. The rest of the book is devoted to art 
enumeration of the symmetry of various physical 
properties. Each chapter begins with a brief intro¬ 
duction to the physics of the interaction responsible 
for the property in question and examines the effect 
of symmetry. In some cases, (like the four probe 
measurement of conductivity) experiments for 
measuring the properties are discussed. Chapters 
6 and 7 form a very readable account of time 
reversal, magnetic symmetry and transport properties. 
Of particular interest to people working in the 
field are the transformation equations of conduc¬ 
tivity tensors given at the end of Chapter 7. The 
discussion of poly crystalline media in Chapter 13 
is also very interesting. Problems given at the end 
of each chapter make the book very useful to students. 
The book is indeed a valuable addition to the 
existing literature on crystal symmetry and physical 
properties. S. Bhagavantam. 


Annual Review of Genetics (Vol. 8). Herschel 

L, Roman, Allan Campbell and Laurence 

M. Sandler, Editors. (Annual Reviews, Inc., Palo 

Alto, California), 1974. Pp. 480'. Price $ 15.00. 

Short of reading and taking notes from every 
paper published, the Annual Reviews service is 
the best w'ay of keeping abreast in any discipline. 
Hence, the publication of volume 8 of Annual 
Review of Genetics will be hailed by geneticists, 
molecular biologists and cell biologists. Naturally 
net everyone w'ill be interested in every paper, but 
there is something here for everybody. The 
chapter titles bear witness to this : Analysis of 
Genetic Regulatory Mechanisms ; Controlling 
Elements Maize ; The Relationship between 
Genes and Polythene Chromosome Bands ; Genetic 
Polymorphism of the Histocompatibility-2 Loci of 


the Mouse ; Biochemical Genetics of Bacteria; 
Genetics of Amino Acid Transport in Bacteria; 
Genetic and Antibiotic Modification of Protein 
Synthesis ; On the origin of RNA Tumor Viruses ; 
Pheromenes as a Means of Genetic Control of 
Behaviour; Gene Expression in Somatic Cell 
Hybrids ; Regulation—Positive Control, Accessory 
Chromosomes ; Somatic Cell Genetics of Higher 
Plants ; Fungal Genetics ; Genetics of DNA Tumor 
Viruses ; Frameshift Mutations ; Genetic Analysis of 
the Chloroplast and Mitochondrial Genomes; Thes 
Origin of Life ; and Gene Control of Mammalian 
Differentiation. 

A few random comments are as follow's. The 
paper by Drs. Beck witch and Rossow on genetic 
regulatory mechanisms not only brings things up 
to date but also points out the limitations of many 
of the approaches applicable to the characteriza¬ 
tion of regulatory genes and suggests the necessary 
criteria for defining such mechanisms. These points 
are further extended in the article by Drs. Englesberg 
and Wilcox on positive control of regulations. The 
biochemical aspects of both negatively and posi¬ 
tively controlled regulation have been discussed by 
Drs. Gots and Benson. They have also described 
autoregulation, which is a major divergence from 
the original Jacob-Monod operon hypothesis. Dr. 
Halpern s article on amino acid transport in bacteria 
underlines the three recent areas of main emphasis 
and activity in the field of transport, namely, binding 
proteins, transport in membrane vesicles, and 
energization of transport. Dr. Temin’s paper on 
RNA tumor viruses discusses the protovirus hypo¬ 
thesis which states that these viruses repeatedly 
evolved from normal cellular processes that were 
similar in related animals bacause of their common, 
ancestry, and concludes that the normal cellular 
processess of DNA to RNA to DNA information 
transfer could be important in differentiation and 
evolution. A parallel article by Dr. Eckhart on 
DNA tumor viruses deals with the genes in SV 
40 virus which effect transformation. And so on. 

As usual, each chapter is abundantly documented, 
there is an excellent index by both subject and author, 
and a cumulative author index and an alphabetical 
listing of chapter titles for volumes 4 to 8. 

This book is essential for every personal and 
institutional library. T. Ramajecrishnan. 
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Concentrated 
Volumetric Solutions 



SARABHAl M. CHEMICALS — trusted name for quality and reliability 
in Laboratory Chemicals - now offer a range of Concentrated Volumetric 
Solutions (CVS) for accuracy. 

N/10 l2 CVS N/10 KaCrgO, CVS N/10 RMhOa CVS 
N/10 AgNOs CVS N/10 NaaSaOs CVS and others 

Each ampoule of (glass/polythene) 50 ml when diluted to 500 ml gives 
the solution of specified strength. All you require is measuring 
fiask/s and distiiled wafer. 

These Concentrated Volumetric Solutions (CVS) help mininnise your 
Laboratory labour, time and spaco. 

Now SM shows the way to make solutions of different strengths from 
single solution. Follow the instructions carefully: 


One ampoule containing 50 ml CVS for N/10 la 


N/20 Solution 

dilute 

it 

to 

1000 ml 

N/10 

If 

If 

rt 

500 ml 

N/5 

tt 

it 

ft 

250 ml 

N/2 

tt 

'It 

ft 

100 ml 


Similarly with a little adjustment you can use other SM Concentrated 
Volumetric Solutions (CVS). 

SARABHAl M. CHEMICALS 

Vf V Gofwa Road, Baroda-390 007. 
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POLAROGRAPHIC STUDY OF Cd (II).PYRIDINE SYSTEM IN WATER-METHANOL MIXTURES 

D. G. DHULEY 

Department of Chemistry, Marathwada University, Aurangabad, Maharashtra 


Abstract 

The Cd(II)-pyridine system has been studied in (/•) 0, 10, 20, 40, 50 and 70% (v/v) 
methanoi-warer mixtures and {ii) in 20% (v/v) DMF-warer mixture. The coordination 

number {p) calculated from the slopes of the plot of (-Ei/o)^ vs log Cl gave three segments 
which showed the existence of 1:1, 1:2 and 1 : 3 complex species. The value of p increased 
with the increase in concentration of the ligand. The method of DeFord and Hume was 
adopted for the calculations of the formation constants. 

It was observed that (i) three complex species are formed in all the solvent mixtures 
and (/V; the log ^ values remain nearly constant with the increase in the percentage of 
methanol from 10 to 70%. The experimentally determined log ^ values were utilised to 
understand the chemical specificity of the solvent mixtures. 


Introduction 

rpHE stability constants of metal complexes of 
pyridine have been the subject of study by 
many workers. Metal ioris such as copper^, zinC“"<h 
cobalt<>"^ nickeh^’-'^’i^^'i- . and palladium^-^ were 
investigated by some workers to examine their 
interactions with pyridine in aqueous as well as in 
non-aqueous media using different electrolytes. 
Cdfll)-pyridine system has been investigated in 
aqueous-^’^’i-i in DMF-water mixtures^^ in 
50% (v/v) ethanol-water mixture^ and in ethylene 
glycol medium'^t. 

Despite the fact that the Cd (II)-pyridine system 
was investigated in certain non-aqueous media, a 
systematic study covering a wide range of solvent 
mixtures is still lacking. Such a study will help 

us to understand the nature of binding between the 
metal ion and pyridine. This work was, therefore, 
undertaken to investigate this aspect. 

Experimental 

Cambridge Pen Recording type polarograph with 
the necessary accessories was used for the measure¬ 
ment of half-wave potentials and the diffusion 
currents. All potentials were measured against the 
S.C.E. The capillary electrode used had the 

following characteristics : 

3*0 sec in 0*5 M KCl (open circuit) 
m = 2*21 mg sec'i and = 1-56 mg^sec-^ 
Decameter DK 03 supplied by Wissenschaftlich- 
Technische Werkstatten GmbH, Weilheim/obb- 

Germany was used for the measurement of dielectric 
constants of the different solvent mixtures. 

Cadmium (BDH, AnalaR) was used as its 
nitrate. Methanol (AnalaR) was purified by the 
method of Lund and Bjerrum"^^. N, N-Dimethyl- 
formamide (L.R. Merck) was purified as des¬ 

cribed by Wawzonek et ald^. The mercury was 
purified by treatment with dilute nitric acid, 


degreased with 0-1 N sodium hydroxide solution 
and then distilled thrice. Potassium nitrate 
(AnalaR, BDH) was used without any further 
purification. The measurements were taken in an 
airconditioned room where the temperature was 
maintained at 25 it 0*5° C. 

All the solutions contained 1 mM cadmium nitrate 
and 0‘004% Triton X-100 as a maximum suppressor. 
The concentration of pyridine varied from 0-103 M 
to 2-131 M and the ionic strength was maintained 
at 0-1 M by the addition of an appropriate amount 
of 2-0 M potassium nitrate solution. Dissolved 
oxygen was removed by bubbling purified nitrogen. 

Results and Discussion 

Though negligibly small, the iR drop corrections 
were taken into account and the values of -E ^ 
were modified. These values along with the ligana 
concentrations are listed in Table I. The half¬ 
wave potentials were obtained from the log plots. 
The diffusion currents, id, were corrected for the 
residual current. The shift in half-wave potentials 
of cadmium (II) towards more negative values in 
the presence of pyridine in aqueous as well as in 
non-aqueous media indicated complex formation 
between cadmium (II) and pyridine. 

The slopes value of the straight lines of the log 
plots were in the range of 30 to 34 mV indicating that 
the reduction of cadmium (II) ion in the absence 
and in the presence of pyridine is reversible and 
involves two electrons. This was found to be true 
in every methanol-water and DMF-water mixtures. 
The reduction could be represented as :: 

Cd+-f- 4- 2 + Hg ^Cd (Hg). 

The values of (-Ei)^ were plotted against log 
Cl for all sets of experiments (Fig. 1) where 
is the molar concentration of the ligand. The 
relationships were not linear but were represented 
by smooth curves with three distinct .segments. 
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Pohrographic Study of Cd( 11)-Pyridine System 


All: 


Table 1 

£. O'' CdilD-pyridlne in methanol-ater mixtures and 20% DMF-water mixture 


~ 0 % 
r'- • ■ 

0 , 

10% 

20% 

40% 

50% 

70% 

20 % DMF 


0-5S0 

9-5S0 

0*578 

0*576 

0-572 

0-570 

0-586 

0*103 

0-598 

0*597 

0*595 

0-595 

0*590 

0*585 

0-600 

0-20S 

0-607 

0-607 

0*608 

0*604 

0*601 

0-596 

0-614 

0-309 

C-"!*" 

0-615 

0*615 

0*610 

0*609 

0-602 

0-621 

0-412 

0-622 

0 622 

0 - 620 

0*618 

0-614 

0*607 

0-628 

0*515 

0-62:* 

0-626 

0*626 

0*623 

0-622 

0-612 

0-603 

0*fIS 

0- 634 

0-631 

0*630 

0-628 

0-627 

0-616 

— 

0-S24 

G-642 

0-640 

0*640 

0*635 

0-632 

0-625 

0-644 

0*92*' 

0 ‘ 644 

0-643 

0*643 

0*637 

0-635 

0-628 

0-646 

1-030 

__ 

0-645 

0*645 

0-646 

0-638 

0-630 

0-649 

M33 

0-650 

0-64S 

0*647 

0-644 

0-640 

0-633 

0-651 

i*236 

0-653 

0*650 

0*650 

0-648 

0-643 

0-635 

0-652 

1-442 

0 • 65 S 

0*655 

0-656 

0-652 

0-646 

0-639 

0-656 

1*545 

(u 65S 

0*659 

0-658 

0-655 

0-648 

0-642 

0-659 

1*648 

0-660 

_ 

0*660 

0-657 

0-650 

0-645 

0-661 

1-S54 

0-6^.5 

0*663 

0*663 

0-660 

— 

0-648 

0*664 

i*8S0 

— 

— 

— 

__ 

0-656 

0-650 

— 

2-061 

0-668 

0*666 

— 

— 

— 

— 

— 

2-131 

— 

— 

__ 

— 

0-660 


— 


The ecorJ:nai:on numbers ip\ calculated from the 
slopes of these segments were about 1,2 and 3 
uhich showed the ex’stence of 1 : 1 , 1:2 and 
1 : 3 complex species respectively. The value of 
P -nc'eased v\ith the increase in concentration of 
the licand. 



Log C|^ 

FiC. 1. Plots of -E vs log C in various methanol- 
water mixtures : O^c methanol (I ), lOQ methanol 
.|2l, 20- methanol (3i, 40T methanol (4), 50^ 
methane- i5i, 70*^ methanol (6) and 20^ 
DMF (7). 


The method of DeFord and Hume^o -was 
adopted for the calculations of the formation 
constants. The formation constants were obtained 
by plotting the Fj(L) functions against the ligand 
concentrations and extrapolating the respective 
curves to zero concentration of the ligand for the 
system in aqueous medium (Fig. 2 ). Similar plots 
have been obtained in the other cases. 



Fig. 2. Plots of Fj[L] in 0% methanol. 

The log p" values for Cd(II)-pyridine systems in 
various solvent mixtures are presented in Table IL 
The accuracy of the ^ values in both aqueous and 
non-aqueous media was observed to be of the 
order of ±: 2 for d: 5 for and dc 4 for 
The literature values, wherever available, at an 
ionic strength of 0*1 M (KNO 3 ) are also given in 
the same table. It could be seen from the 
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Table II 

Cd(n)-pyridine system in water and methanol-water mixture 
M = 0-1 (KNO3) Temp. =25 ± 0*5° C 

Mol. fraction 

of methanol 0 10 20 40 50 20% DMF 

/o 

Wt. fraction 



of methanol % 

— 

7*91 

15*82 

31*67 

39*57 

55-40 

— 


l/fXlO-3 

12*73 

13*51 

14*38 

16*67 

18*01 

21*74 

13*52 


log A 

1*48 

1 •40«^'> 
1*36‘^) 

1*48 

1-48 

1*54 

1*54 

1*48 

1*30 


log p. 

2-04 

1 . 95 ( 14 ) 

1 * 86 ‘^^ 

2.14(15) 

1*90 

1*90 

1*70 

1-85 

1*30 

2*00 


log ^3 

1*95 

2-27<^^^ 

1*90^"^ 

2*00 

2*00 

1*98 

1*90 

1*74 

1*60 


literature values that the agreement between our 
and fio values and those reported by Morinaga^^ 
and Sharma and Gaur^ is satisfactory. Our value 
of ^3 is closer to that reported by Sharma and 
Gaur-i= than that of Morinagai^. value for 

Cd(II)-pyridine system obtained by EMF measure¬ 
ments is 17-8 as reported by Desai and Kabadi^i. 
The polarographic values are, however, higher than 
the EMF values. 

Pyridine is a very weak base, since it derives its 
basicity from the unshared electrons of the nitrogen 
atoms in a plane trigonal sp- orbital. Considering 
its low basicity, however, it is capable of forming 
a stable complex with Cd(II). This is probably 
due to the additional 7r-bonds (M-^L) between 
the 'completely filled d orbitals of Cd(II) and the 
TT-electron sextet of pyridine. 

M L 7 r-bonding could be examined by com¬ 
paring the p values of Cd(II) and Zn(II) (litera¬ 
ture values 4) with pyridine. These values at 
0*1 M (KNO 3 ) ionic strength are log p^ = 0'90 
and log ^o=T53. The p values for Cdfll)-^ 
pyridine system are higher than those of Zn(II)-: 
pyridine system. The stability of these complexes^ 
depends on the relative effects of both o’- and 
TT-bonds. The strength of M - 4 -L 7 r-bond is 
governed by the mobility of the free d^ electrons 
of the central atom. The ^r-bonds in the Cdfll)- 
complexes are stronger than those in Zn(II) com¬ 
plexes since ionisation potential 'of cadmium is 
lower than that of zinc if as a first approximation 
the mobility of the electrons in the ions is a measure 
of ionization potential of the metals. 

Effect of Dielectric Constant on p Values 

The log p values remain nearly constant with 
the increase in the percentage of methanol frpni 


I07o i-o 70%. The plots of log p,^ 1 /e (Fig. 3) 

show : 

(i) a straight line relationships for log p^, 

(h) that log po values remain nearly constant 
upto 50% of methanol-water mixture and 
then register a fall, and 

{in) that in the case of log p^ values a near 
linearity is observed with respect to 1 /e 
values over the entire range of solvent 
mixtures investigated in the present work. 



1 _ 

e 

Fig. 3. Plots of log log and log g^ vs 1/e 
in various methanol-water mixtures. 
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Thj r-:..: constancy of !og :og and log pf-. 
va.ue^. 'vv-ih ihe '.oie excepi-'or of one log value 
supper:- the argument put forward regarding the 
back uonaticn of electrons from the metal to the 
pyr:d:n:urn nuc'.eus. The predominance of the 
co^a'ent nature of the metai-ligand bond in the 
I : 1 complex whi net show any significant change 
in the iog values with respect to changes in 

dieieciric constant. 

The constancy of the iog y] values at various 

percentages of methanol shows that the solvent 
methano! as such is not playing any part in the 
reaction by which complexation occurs. This may 
be due to the fact that pyridine is a stronger base 
than methanol. Further, the mixtures of pyridine, 
water and methanol are a complex system due to 
the possibilin of hydrogen bonding between water 
and ptrdine and also between methanol and 
pyridine. Adam-- has reported that : li) the water 
molecules approach the nitrogen lone pair of 
electrons in such a way that the hydrogen bonded 
system O—H... N is linear and the results 

of methanol-pyrid'ne svstem are parallel to those 
of water p>rid:ne svstem, the only difference being 
in the orientation of the methyl groups. Either 

the carbon atom of the methyl group is in the plane 
of pyridine ring or pe.fpendicular to it. Since it is 
not possible to know the concentration of water 
molecules and methanol molecules, hydrogen bonded 
to pyridine separately, no quantitative conclusions 
can be drawn from the observed results. 

The system was also investigated in 20^: (\/v) 
D\fF-water mixture, the I/e value of which is 
13*52 •: lO'-x The log p values in methanol- 
water mixture corresponding to 1/e values of 
13-52 :< lO"*' were obtained from the plots of log 
p. i w 1/6 I Fig. 3 l The comparative data are 
given in Table HI. In this case a discrepancy 


Table m 


iog values in 20"*^ 

log 3, values in 

('vV) D.MF-waier 

methanoi-water 

mixture having 

mixture bavin a 

1 £ = 13-52 -10-- 

1 c=13-52 iO-^ 

,^1 = 1-30 

1*50 

5. = 2*00 

1*90 

1*60 

2*00 


between the two sets of values w’as observed. The 
difference in specific chemical effects of the two 
organic solvents despite identical dielectric constant 
of their mixtures is probably responsible for the 
observed discrepancy. The possibility of hydrogen 
bonding will be greater at the higher concentrations 


of pyridine ions which may have resulted in the 
large discrepancy in log as compared to log 
and log p.j. 
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IMPACT OF SUPERPLASTIC STATE ON FATIGUE OF AN ALUMINIUM BRONZE 
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TITE report liere two unusual features observed 
during low cycle fatigue of an aluminium 
bronze (referred to by the trade name ALRONZE) 
containing by weight per cent, besides copper, 9*5 
aluminium and 4-0 iron. This alloy, in the hot 
rolled condition, has been found to exhibit super¬ 
plastic behaviour during slow tensile deformation 
at elevated temperaturesAt 800° C and strain 
rate of 6 x 10’-^ sec"i, round tensile specimens 
made from hot rolled plate of this alloy exhibit 
elongations in excess of 100%, The fine scale 
microstructure (average phase size ^ 10 /^m) in this 
situation is characterised by the presence of an a 
phase, which is a face centred cubic solid solution 
of aluminium in copper, (a 7 o) eutectoid micro¬ 
constituent in which 7^ is an intermetallic com¬ 
pound with the 7 brass structure, and 5 particles 
of iron rich phase with the body centred cubic 
structure. Superplasticity in tension tests has been 
explained in terms of a high strain rate sensitivity 
of flow stress (c) of this alloy for which the strain 
rate sensitivity index 'm' (vide equation <r — ib 
where k is a constant and ^ is the strain rate) has 
been found to be as high as 0-6 at the conditions 
of temperature and strain rate mentioned above. 
There are negligibly few investigations- on post- 
formed fatigue characteristics of superplastic 
materials. The present investigation was therefore 
aimed at an examination of the alternate strain^ 
behaviour of superplastic ALRONZE. The two 
unusual features reported here concern the shape 
of the mechanical hysteresis loop and the shape 
instability of the test specimen when subjected to 
low cycle fatigue deformation in the superplastic 
condition. 

Low cycle fatigue tests were conducted at 800° C 
and at room temperature using extension cycle 
control and a frequency of 1 cpm. Necessary 
modifications to the available Floor Model TT-CM- 
L Instron Universal Testing Machine were designed 
and fabricated by us^ and consisted essentially of 
massive pull rods, a split furnace, cooling system 
to maintain the Instron load cell below 65° C 
and specimen locknuts to enable rigid holding of 
the specimen during push-pull fatigue. An hour¬ 
glass type geometry was chosen for the specimen 
with a gauge length of 3-81 mm and diameter of 
3*18 mm. 


The mechanical hysteresis loops recorded at 
800° C and at ambient temperature (30° C) are 
shown in Figs. 1 and 2 respectively. The hysteresis 
loop in Fig. 1 corresponding to the superplastic 
temperature may be characterised by three features : 

(1) maximum stress does not differ significantly 
from that at zero strain ; (2) extremely low stresses 
with the maximum being 0*65 kg/mm-; and (3) 
near absence of elastic deformation (the magnitude 
of plastic strain range A % = 4*2% is to be com¬ 
pared with that of the total imposed strain range 
A^^ =4*6%). These features may be contrasted 
with the corresponding ones of the hysteresis loop in 
Fig. 2 in which may be seen the following : (1) maxi¬ 
mum stress is thrice as much as that at zero strain ; 

(2) much higher stresses with the maximum being 
60 kg/mm2, two orders higher than that in Fig. 1 



Fig. 1 . Mechanical hystersis loop at 800° C. 

and (3) considerably larger elastic strain com¬ 
ponent (A = 13*4% and A = 5*6%). Clearly 
the observed transition in the hysteresis loop at the 
higher temperature is a consequence of the much 
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r. rii'.e ‘en'-iiv:!) of now siress at 800= C 
~ .•> ccnirareJ lo ihai at room tempera- 

r:: oe:erni:ned by us using the 

v.:- can express the dependence of flow 
e ^ en ^:rb:n e’ and strain rate ( £,) as 

c ^ c ;■ (I) 

where .x the :^:^a:n hardening exponent, k* a 
ccr.'tan: und n: S the strain rate sensitivity index. 
At arrAien: tcrr.pcratares m is very small and the 
::oa -:re-^ ^ <::cnc'y dependent on strain owing 

:g o'i: ha:"d.n'nc. Tha- -n Fig. 2 maximum stress 


stra'n rate dependent as stated in the foregoing, 
and thus e.xhibits nearly maximum flow stress at 
zero strain (Fig. 1). ‘The low flow stresses of 
superplastic alloys arise due to deformation at 
elevated temperatures (0-82 Tm in the present 
instance) of e.xtremely fine grained 10 {Jitn in 
the p.“esent instance) microstructures. Most of the 
deformation is plastic in this situation owing to 
extremely low yield stress. 

Farrher, during fatigue at 800° C, specimens of 
ALRONZE e.xJiibited considerable shape instability 
■n the form of specimen shortening and diameter 
fatierrng (Fig. 3). Coffin-^ has reported observa- 



occurs a: maximum strain. When a material is in 
the superplastic state characterised by negligible 
work hardening and h’ch strain rate sensitivity, 
equation e I i essentiahy becomes <r = A' . In 
I'iew of our experiments having been performed 
on the Instron at constant cross head speed f.v) 
the sir.::n rate is maximum at the commencement 
cf the test and varies where L is the 

gauge length of the specimen i somewhat durina 
ten^x^n and compression of the specimen. In the 
superp'asiic state the fiow stress of the alloy is 


^-1 





I i»N u dii i 






Fig. 3. Specimen instability at 800° C. 

tion of similar specimen shape instability in 2S 
aluminium, nickel, 304 stainless steel and 1010 
steel at elevated temperatures. According to 
Coffin s explanation, second order non-zero mean 
stresses, which arise because of a difference in the 
response of the material during tension and com¬ 
pression, cause superposed monotonic deformation 
and lead to specimen instability. It is possible that 
the same reason applies in the present instance 
with the non-zero mean stress being compressive 
in nature. The ver\' low flow stress and large 
plasticity of the material due to the superplastic 
condition obviously accentuate shape instability for 
ever-so-small a value of the non-zero mean stress. 

We are grateful to Professor T. R. Anantharamar. 
for encouragement and provision of facilities and 
Mr. J. Crane of Olin Brass Corporation, U.S.A., 
for supply of the alloy. 
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F ossil animals from the Miocene to early 
Pleistocene Siwaliks of southern Nepal have 
been formally reported only by Sharmat and infor- 
-mally in several Nepal Geological Survey un- 
•published papers. Aside from the mandible of a 
prim’tive hippopotamus, Heraprotodon, found as a 
float occurrence near Janakpur^ all other animal 
fossils are from Siwalik exposures in western NepiL 

The 1974 Milwaukee Public Museum Paleontologi¬ 
cal Reconnaissance in Nepal surveyed poorly 
exposed Siwalik rocks in eastern Nepal, from the 
valley of the Arun River on the east to the valley 
of the Kami a River on the west. Poorly preserved 
molluscan fossils were collected at one locality. 
These specimens suggest the presence of stratigraphic 
units in eastern Nepal that are approximately 
equivalent to those that have been mapped by 
the Nepal Geological Survey in western Nepal. 



Fig. 1. Location of the fossil mollusc site, MPM- 
N 1. Siwalik rock distribution is indicated by the 
dotted pattern, based on the geologic map by 
Itihara et aL, 1972. 


Fossil locality MPM-N 1 (Fig. 1) is located at 
26° 50' N and 86° 36' E on Survey of India 
topographic map J/9 (No. 72). It is on the 
northeastern bank of the Trijuga river, approximately 
1'5 kilometres upstream of the small settlement of 
Gunte. The fossils were collected from a dark 
claystone in a sequence of irregularly alternating 
sandstones and claystones, dipping steeply north¬ 
westward. The locality is approximately 225 metres 
above sea level, and the rocks are tentatively 
assigned to the middle part of the poorly differen¬ 
tiable Siwalik series-. 

The fossils reported here are two specimens of 
mollusc, preserved as casts, which were the germinal 
structures for ovoid concretions within a chaotic 
soft mudstone. These specimens have been deposited 
in the collection of the Department of Geology, 
Trichandra College of Tribhuvan University, 
Kathmandu, Nepal. 

The two molluscs (Figs. 2 and 3) are difficult 
to identify because of their incompleteness and the 
nature of the preservation. The better preserved 
of the two belongs in the order Unioidea, but more 
specific assignment is not possible with any degree 
of certainty. Dr. G. Shaak suggests (personal 
communication) that it may belong to the genus 
Etheria, Family Etheriidae ; this genus has a 
Pliocene to Recent, Africa-Indian Ocean region 
distribution. 

The only other area in the Nepal Siwaliks from 
which identifiable molluscs have been reported is 
the Dang Deokhur area, some 420 km to the west- 
northwest of locality MPM-N 1. Tshering (un¬ 
published work) identified the gastropods Turritella 
and Cerithium and the pelecypods Unio and Venus 
from middle Siwalik gray clays exposed in the 
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drainage of the Rapti River. Unidentifiable molluscs 
were reported in presumed upper Siwalik rocks in 
the Bheri and Babai River valleys by Kayastha (un¬ 
published work). 


5cm. 



Fig. 2. Fossil mollusc from locality MPM-N 1. 


As is also the case in western Nepal, the Trijuga 
locality produced plant remains in the form of 
amorphous vegetation mats, root casts and concen¬ 
trations of carbonaceous material. 

Locality MPM-N 1 is, by reason of -the fine¬ 
grained sediment, considered to be in the middle 
part of the Siwalik series. Zonation of the Siwaliks 
is based primarily upon fossil vertebrate assemblages 
in the well-studied Siwalik Hills of India and 
Pakistan, and only secondarily upon a general 
increase in average grain size upw’ard in the section 
WM'th much of the upper Sivaliks being conglomeratic. 
In Nepal, due to the absence of strati graphically 
dependable vertebrate evidence, grain size is the 
primary criterion for stratigraphic assignment, and 
this is certainly inadequate. The only reasonably 
detailed geologic map^ of the eastern Nepal 


Siwaliks places MPM-N 1 almost squarely upon a 
thrust fault which separates lower Siwalik rocks on 
the north from middle-upper Siwalik rocks on the 
south. While we tend to agree with the delinea¬ 
tion of the sedimentary units, we see no evidence 
for such a thrust fault 

5cm. 
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Fig. 3. Fossil mollusc from locality MPM-N 1. 
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X-RAY DETERMINATION OF THE THERMAL 

expansion of cerium trifluoride 

The crystal structures of LaF 3 isotypes 

CeF.,., NdF.., and PrFo have been the subject of 
apparently conflicting reportsi'C. These rare earth 
trifiuorides have the structure of a naturally 
occurring mineral tysonite, crystallizing in the space 
group P 3 CI of trigonal system^. 

The polymorphism, structure and the unit cell 
parameters of these compounds at room tempera¬ 
ture have been recently reported by Sobolev er alJ 
and Spedding er al.^ have published the high 
temperature enthalpies of a number of rare earth 
trifiU'Orides. The only substance of this group, for 
which the data on thermal expansion are available, 
is LaF.^. Sher er al.^ made detailed investigations 
of thermal expansion on LaF^ as determined by 
X-ray method and also, using a dilatometer. They 
followed Anderson and Proctor® in reporting the 
value of the c-parameter in terms of the double 
hexagonal cell. Klein and Croft^® also reported 
the expansion coefficients of LaF^ from 111-299° K 
using X-ray method. The data on the lattice 
parameters reported by the latter authors are in 
agreement with those reported by Zalkin and 
Templeton"^ A perusal of literature shows that 
there is no data available on the precision lattice 
parameters and coefficients of thermal expansion of 
CeF.^ and other crystals of this type at different 
temperatures, A programme has therefore been 
drawn in this laboratory to undertake a complete 
X-ray study of these crystals with a view to 
obtaining detailed information on the temperature 
variation of the lattice parameters, the cofficients 
of thermal expansion, the positions and thermal 
parameters of atoms in the unit cell and the Debye 
temperatures. The present note gives the results 
of the work done on the lattice thermal expansion 
of CeFg in the high temperature range. 

The powder sample of CeFg used in this investi¬ 
gation was kindly supplied by Dr. L. H. Pierce of 
Florida State University. The X-ray powder 
photographs at eight different temperatures were 
taken employing a high temperature symmetrical 
back reflection focusing camera and CuK radiation. 
The details of the experimental techniques were 
described earlier by Suryanarayana^i. Unambiguous 
reflections recorded in the Bragg angle region 
between 69° and 83° were used to evaluate the 
l^ttiee parameters employing Cohen’s^? least 


squares method in combination with an error 
function q tan q. Independent measurements 
and calculations were made on each film and the 
average values obtained therefrom are given in 
Table I. 


Table I 

Values of the lattice parameters of CeF^ at 
different temperatures 


Temp, 
in °C 

flfin A 

cin A 

31 

7-1306 

7*2805 

74 

7*1339 

7*2879 

115 

7*1380 

7*2911 

171 

7*1436 

7*2971 

212 

7*1483 

7*3034 

267 

7*1551 

7 *3084 

310 

7*1593 

7*3115 

340 

7*1646 

7*3162 


The errors in the values of the parameters as 
calculated by the method of Jetie and Foote^^ are 
±: 0*0005 A and ih 0*001 A in 'a' and ‘c’ respec¬ 
tively. The values of the two principal coeflicients 
of expansion and at different temperatures 
W’ere evaluated from the temperature/parameter 
plots by the method suggested by Deshpande and 
Mudholkart-^ and the following expressions w^ere 
obtained for their temperature variations : 

a^rr 11*77 X 10-6 - 76*12 x IQ-t® r - 54*10 x 

10~i2 t2 

a^~ 13*35 X 10-® - 85*14 x 10-^0r-L6*87 x 
10‘12 [2 

where t is the temperature in °C. The results 
are shown in Fig. 1. 

The values of the two coefficients at 30° C are 
= 12*05 X 10-®/° C and = 13-61 x 
10"®/° C. The mean coefficients of expansion over 
the range 30-350° C w’ere found to be = 16*55 
X 10-®/° C and d, = 15*39 X 10-®/° C The 
results on the thermal expansion of CeF^ at room 
temperature are compared in Table 11 with those 
obtained on LaFg by other investigators. 

Though there are differences among the reported 
values of the coefficients of expansion of LaFg, 
they agree in regard to the anisotropy, ie., 
room temperature. The present 
results on CeFg show the opposite, that is, the 
value of at room temperature is less than 
that in the perpendicular direction. However, our 
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results on CeF.. agree uith those of Sher e; al. 
on LaF;. :n that, the rate of temperature variation 
of is less than that aiong the basal plane. The 
present results also shou that the values of the 
two principal coefficients of expansion are equal 
around 200' C, and above this temperature the 
value of a is sreater than that of Since there 
is no crystallographic transition in CeF.>/, 
the observed anisotropy in expansion might be 
only due to the interplay of different ionic inter¬ 
actions that are present in this crystal. However, 
a detailed discussion on the similarities and dif¬ 
ferences in the behaviour of the expansion 
characteristics of these substances vis-a-vis the 
structure would be incomplete till such data on 
other isotypic compounds PrF.. and NdF.. become 
available. This work has been undertaken by the 
authors. 



Fig. 1. Temperature variation of a., and of 
CeF.^. 


T.vble II 

Comparison of the values of the coefficients of 
thermal expansion of LaFo and CeF-^ 
at room lemperanire 


Substance 

a, V io« 

a, 10 ' 

Reference 

LaF, 

15-8 

il -0 

Sher et al.^ 


200 

100 

Klein and Crofpo 

CeF, 

12‘1 

13-6 

Present study 


The authors wish to thank Dr. L. H. Pierce 
for supplying them with the powder sample of 
GpF,} used in this mvestigatioii, One of ys 
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SMALL ANGLE GRAIN BOUNDARIES IN 
HEULANDITE CRYSTALS 

The study of the configuration of grain boundaries 
is important to get additional 'nformation about the 
growth of a crystal. BurgersL Bragg- and Vogel 
et alA have shown that low' angle tilt boundaries are 
formed by array of edge dislocations. Amelinckx-* 
investigated the geometry of dislocation nets and 
grain boundaries for different crystallographic 
structures. In the case of small angle grain 
boundaries it can be shown that n = 'F ac’ 
n^, are the number of dislocations per microns 

in the ffiree branches. Recently Loiacono et al.^ 
have confirmed this in the case of synthetic lead 
molybdate crystals—Here we are reporting some of 
the results obtained from the study of grain boun¬ 
daries in heulandite crystals. Heulandite belongs to 
Zeolite family of minerals and is a hydrous calcium 
aluminium silicate. The chemical formula of 
heulandite is CafAl Si-O;^^) .6 HoO. Heulandite is 
monoclinic and has a very good cleavage along 
(010) plane. It is found in the mountain regions 
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of Switzerland, Italy, U.S.A. and Australia. In 
India it occurs near Poona. 

Etching of the (010) cleavage faces of heulandite 
crystals in ammonium bifluoride solution revealed 
closely spaced etch pits arranged in rows. Figure 1 



Fig. I. Y-shaped grain angle boundaries on 
(010) cleavage of heulandite, x 200. 



Fig. 2. Polygonized region on (010) cleavage of 
heulandite, X 200. 


is a photomicrograph of such a row of pits 
observed on thin flakes when etched in a solution 
of 2 gm ammonium bifluoride in 10 cc water. 
Using a high power objective, individual pits in 
rows could be clearly resolved. The uniformly 
spaced pits obtained suggest that they are formed 
due to low angle grain boundaries separating two 
grains. The average spacing between pits is 
measured and the angle of tilt calculated. It is 
about 36 sec. The pit densities of boundary for 
intersecting boundaries are noted and at the junc¬ 
tion the relation -f- holds good. The 

results are listed in Table I. 


Table I 


Number of B.^anch 

pits per ■— - 

micron fh^ 


3 1-31 1-69 


The stresses and strains in natural crystals ma}' 
sometimes produce tilt boundaries due to poiygoni- 
zation. When heulan.^'ite cleavage surface is etched 
m sodium hydroxide solution for one hour at a 
temperature of about 200' C parallel rows of pits 
are obtained as shown in Fig. 2. The polygonized 
region might have formed due to the stresses 
produced during the process of its growth in nature. 
Department of Physics, M. Ittvachen. 
University of Kerala, K. Sreedkara.v Pillai. 
Kariavattom, 

Sovember 22, 1974. 
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THE KINETICS OF ANODIC OXIDATION OF 
ZIRCONIUM IN 40% H.SO 4 , AND THE EFFECT 
OF TEMPERATURE 

The kinetics of formation of anodic films on 
zirconium have been reviewed by Youngk In 
recent times Shaialov and Bondareva-, and Bacarella 
and Sutton-* have made valuable contributions. 
Recently we reported on the kinetics of anodic 
oxidation of zirconium in 0-1 M KOH, 0-05 M 
R.SO^'^ and 0-1 M KOH- 0-0005 M Na.SO/, 
and the effect of anion impurities from the radio- 
tracer studies. 

In the present work an attempt is made to study 
the effect of temperature on the kinetics of anodic 
oxidation of Zr in 40HoSO^. 

Experimental .—Chemically polished zirconium 
samples were used and the procedure followed is 
described already^. 

Closed cells of 200 ml capacity w^ere used. The 
platinum mesh cathode had 30 cm- superficial area 
to make the double layer capacitance as large as 
possible. Specimens were suspended vertically from 
the heavily anodized tag, the minimum amount of 
w'hich w'as immersed into the electrolyte. The 
relative location of the tw’o electrodes was not veiy' 
critical. The electrolyte used w^as 40% HoSO^ and 
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riL the exper:meiits v.'ere carried out at a constant 
current density of 4-lmA/cm-. 

A Wayne Kerr transformer ratio-arm bridge 
cB 221AI at 1592 Hz was used to measure the 
capacitance and the thicknesses of dielectric were 
calculated assuming the oxide formed a parallel 
p'.ate capacitor v.ith a dielectric constant of 24*7A 

Resuiis and Discussion .—^The field strength 
required to maintain a constant ionic current 
through the film is independent of the thickness 
of the ii’mh In the present work, anodization was 
carried out in 40H.SO 4 at various temperatures 
ranging from 0' to 75' C. The field across the 
oxide was 6-1 0-1 y; 10*' V/cm, independent of 

thickness and was also found to be approximately 
independent of temperature, whereas the ionic 
current density decreased with increase in tem¬ 
perature. The breakdown voltage was found to 
increase with the increase in temperature (Table I). 

Table I 


Anodic fiims formed in 40at various 
temperatures 


Temperature 

Ionic 
current 
density. 
m.A cm- 

Field 

strength, 10 ^ 

V cm 

Breakdown 
\oltage, V 

273 

4-16 

5-98 

80 

296 

3*313 

6*11 

88 

314 

2*729 

6*11 

98 

325 

2*308 

6 -II 

114 

338 

2-047 

6-20 

120 

348 

1-495 

6-00 

124 


The plots of voltage vs time and reciprocal 
capacitance vs time are linear at a given temperature, 
showing that the ionic current density was constant. 

Guntherschultze and his coworkers® were the first 
to empirically establish, under steady state and high 
field conditions, that the ionic current density (i.) 
depends, to a first approximation, on the field (F) 
in an exponential w'ay, viz. : 

f.= A. exp B,F (1) 

B. is an inverse Tafel constant given by 
B. = qa/kT and 
F =:V/D 

or qdV/kDT (2) 

Taking logarithms 

Log = Log A. - qa'2^303 k X V/DT 


,is EiUor 

When log f . is plotted vs. V/DT a straight line is 
obtained (Fig. 1). From the slope, the value of 
'a' is found to be 1*04 A taking the value of 2 c for 
q. This is because of the anion mobility being 
predominant for oxide growth on Zr"’^. The value 
of ‘a deduced is comparable to the mean separa- 
t'on of the oxygen ions in Zr 02 (l* 66 A). 



4* 1 mA/cm-. 
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SYSTEMATICS OF E2 TRANSITIONS FROM 
0- TO 2 - state in some ACTINIDES 
The comparison of experimentally determined 
gamma-ray transition probabilities between nuclear 
states with theoretical predictions is one of the 
most fruitful methods for testing nuclear models. 
E 2 transitions are of wide occurrence throughout 
the periodic table and they are famous for large 
deviations (10 to 400 times) from single particle 
estimates which suggest a sort of collective move¬ 
ment of the nucleons inside the nucleus. To 
calculate E 2 transition probabilities from 0^ ground 
state to 2-5* first excited state in the actinide region 
treating the unit radius as free parameter within 
the Davydov and Rostovskyi (DR) formalism is 
of present interest. 


energies of first 2 ~, second 
2 ^ and first excited O'* states respectively and hence 
S and q are calculated from experimental energy 
levels. So our calculations are for those nuclei 
for which experimental data are available. The 
deformation parameters ^j,-;s are taken from litera¬ 
ture. We have treated the nuclear unit radius 7 ^ 
as free parameter and determined by arithmetic 
mean of unit radii obtained from experimental data 
using the formula (1). It is interesting to note that 
the value of ro (= l*27fm) we obtained in the 
actinide region is equal to that employed by 
—Blomqvist and Wahlbom- to calculate single particle 
- -fenergies and wave functions in the lead region. 
Our B(E 2 ; 0-^->2-^) values together w'ith single 
particle estimates are given in Table 1 . 


Table I 


Nucleus 

E-/ 

(KeV) 

Po 

S 

<7 

B(E,;0-i- 

^ 2 ) 

DR 

(e2. 10-^8 
cm^) 

B(E2;0- 

Exp 

(e-. 10'^® 
cm^) 

Fdr 


7o 

22 STh 

57-8 

•225 

15-3 

14-4 

7-15 

7-12i: -75 

0.9964;.105 

172-18 

10-1 

«“Th 

53-0 

•233 

13-0 

14-5 

7-79 

7-9 4= -8 

1015=103 

189 = 19 

10-6 

232Th 

50-0 

•251 

15-82 

14-56 

9.11 

9-7 zL -5 

l-064i055 

229±12 

9-6 

232U 

47-0 

•257 

14-56 

18-21 

10-38 

9-9 4rl-2 

0-954±-]16 

00 

n 

~I 1 

n 

9-2 

234U 

43-5 

•251 

21-2 

18-62 

9.99 

10-0 li: -8 

1-001 i:-080 

234-19 

8-6 

238U 

45-3 

•262 

21-04 

24-26 

11-40 

11-5 ±1-4 

l-001i;-126 

266±32 

8-7 

238U 

44'7 

•281 

23-76 

22-24 

13-11 

12-6 dzO -6 

0-961±046 

288-14 

8-3 

23Sp„ 

44-1 

•271 

21-38 

23-35 

12-81 

12-63 zhO-17 

0-9863:-0]3 

288±4 

7*9 

240pu 

42-9 

•278 

20-11 

22-03 

13-55 

12-7 ±0 4 

0-937--030 

287-9 

8.2 


In this model the collectivity of E2 transitions 
is accounted in terms of the interactions of jj and 
7 -vibrations and the reduced E 2 transition pro¬ 
babilities inside the ground rotational band are 
given as : 

B(E2; J/O) 

( 1 ) 

„ 3ZRo=i8„ 


where 


S = 


^20 




^20 


Ro = yoA‘''^ yo 


1.27.10-“ cm 


Table I shows that the calculated B(E 2 , 0“-^2-) 
values are quite close to the experimental data**''. 
The factor ranges between 0*95 to 1*06 

whereas the factor F^p varies betw^een T70 to 290 
which indicates the superiority of DR estimates in 
predicting the transition probabilities; between 
various collective states. - - 

^ _B(E2)e^p 

B (E2)dr 

Fcp = (E2 enhancement factor) 

B (E2)sp 

B(E2; 0-^->2-^) are also calculated in rare-earth 
region by Abecasis et aL^. But for some nuclei, 
where the deviations are more than 50%, the 
agreement with experimental data is within 20 % 
in the rare-earth region whereas among actinides 
the present agreement is within Tb? d^viatiQiiSj 
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however, csn be brought down to 10^. among 
fare-earths by increasing 'io to 1-32 fm which is 
also obtained by treating 7o ns free parameter. 
This value of 7 o was employed by Pery and Buck^ 
in optical model calculations. 

From Fig. i drawn between non-axiality para¬ 
meter 7 o and enhancement factor F^^, it is observed 



Fig. 1. Variations of the factors Fsp and Fdr 
with the non-axiality parameter 7o* 

that Fgp shows a decreasing trend with increase 
of 7 o whereas F^^^^ shows increasing tendency with 
increase of 7 o as shown earlier by Rajput*\ in this 
actinide region also. 

Laboratories for Nuclear 
Research, 

Andhra University, 

Waltair 530 003, India, 

February 17, 1975. 
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POTENTIOMETRIC STUDY OF THE COM¬ 
PLEX ATTON REACTION OF ALUMINIUM (III) 
WITH w-HYDROXY BENZOTC ACID AND 
jp-HYDROXY BENZOIC ACID 

The complexation reaction of aluminium with a 
number of hydroxy acids is known. In a previous 
communication, complexation reaction of alumi¬ 
nium with salicylic and sulfosalicylic acid has been 
reported^. The present work reports the com- 
plexing property of aluminium (III) with m- and 


p-hydroxy benzoic acids. The Bjerrum-Calvin 
titration technique as used by Irving and Rossotti-’^ 
is used for the calculation of proton-ligand and 
metal-ligand stability constant. 

The experimental is as reported earlier^. 

The calculation of “practical” proton-ligand 
stability constant was carried out by plotting a 
group of against pH and applying the method 
of interpolation at half values and interpolation 
at various values. The values, with error limit 
±:0-03 are given in Table 1. 


Table I 

Values of the protonation constants of the ligands 
Temp. — 21°Q 


Acid 

Constant 

/ 6 == 0-10 

0-20 

0-30 

0-40 

m-hydroxy 






benzoic acid log 

10-63 

10-55 

10-47 

10-42 


log 

4-28 

4-25 

4-21 

4-18 


log iS« 

14-91 

14-80 

14-68 

14-60 


log 

9-17 

9-10 

9-03 

8-98 

/7-hydroxy 






benzoic acid log 

4-19 

4-15 

4-12 

4-09 


log jSw 

13-36 

13-25 

13-15 

1307 


Table II 




Values of 

concentration stability constant of 


complexes 





Temp. = 27“ 

C 



System 

Constants 

/4=010 

0-20 

0-30 

0-40 

Al (III)- 

logKi 

8-98 

8-87 

8-79 

8-70 

w-hydroxy 






benzoic acid 

log Ka 

8-23 

8-19 

8-15 

8-11 


log P 

17-21 

17-06 

16-94 

16-81 

Al (III)- 

logKi 

7-83 

7-75 

7-67 

7-61 

/7-hydroxy 






benzoic acid 

logKa 

6-98 

6-92 

6-87 

6-82 


log^ 

14-81 

14-67 

14-54 

14-43 


The metal ligand stability constants were 

calculated by analysis of the formation curves 
obtained by plotting /; against pL. Various com¬ 
putational methods-^ were applied to evaluate 

stepwise formation constants. The error limits are 
0*03 for log K;j^ and ±0-05 for log K 2 . 
Precipitation was observed at pH 5*6 and 5*8 for 
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m~ and / 7 -acid respectively. Only lower pH regions 
were used for calculations to avoid error due to 
hydrolysis. The mean values of the concentration 
stability constants are given in Table II. 

Thermodynamic formation constants were obtained 
by extrapolation of the measured formation constants 
to zero ionic strength. The value obtained for 
AU IlI)-m-hydroxy benzoic acid system is 17*35 
and for AUHI)-p-hydroxy benzoic acid system ts 
14-9T 

Thanks are due to Prof. R. H. Sahasrabudhey 
for providing facilities and encouragement. 
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MOLECULAR ORBITAL CALCULATIONS ON 
THE DONOR INTERACTION OF HALIDE TONS 

Since the completion of the studies on the donor 
interaction of halide ions^ there has been recent 
evidence for the formation of stable complexes of 
halide ions with carbon tetrahalides^. It was consi¬ 
dered interesting to carry out molecular orbital 
calculations on halide ion-carbon tetrahalide 
(X~-CX^) systems. The interaction of F" and 
C1‘ with CF 4 and CCI 4 was examined by employ¬ 
ing the extended Huckel calculations-^-^. Two 
orientations of halide ions with respect to CX^ 
molecules were considered : I, where X" is in the 
plane of a CX.^ unit along the bisector of the XCX 
angle and IT, where the X" is along the C.^ axis 
of the CX.^ unit. The results are summarised in 
Table I. 


Table I 


X- 

Acceptor 

Orientation 

X-...C(A) 

Dg, kcal 

F- 

CF 4 

I 

4-25 

0002 



II 

3-00 

0-044 


ecu 

I and II 


no stabi¬ 
lization 

Cl- 

CF, 

I 

2-9 

5-90 



II 

3-7 

0-03 


ecu 

I 


no stabi¬ 
lization 



II 

3-8 

0-04 


It iS e\’ident that there is some stabilization in 
some of the cases, the maximum stabilization beins’ 
in the Cl'-CFj system (orientation Ii. The only 
e.xperimental values a\ailabie m the literature^ 

-^2‘5ir: i kcai mole'^ for the iraeraction of 
i- and Br- with CCl^ in CHXl, solution. The 
experimentally observed donor ability of halide 

ions towards carbon tetrahalides- ( with the exception 
of CF^ which has not been used as acceptor) 
varies in the order, T > Br" > Cr, as expected on 
the basis of the ionization potentials. Based on 
this order of donor ability, F’ should be the 
weakest donor among halide ions. Also, the 

association constant for the CP-CCl^ system could 
not be e.xperimentally determined!. The magnitude 
of association between Cl' and CC!^, if any, appears 
to be very small. These results are in accord with 
the calculations reported here. 

It appears that CF^ is a better electron acceptor 
than CCl^. The difference in stability of the 
Ul'-CF_j complex with a change in configuration 
may be attributed to the change in C1'~F distance. 
The lesser Cl'-F distance in orientation I will make 
the release of electron from Cl' more facile than 
in the case of orientation II. 

The author is thankful to Professor C. N. R. 
Rao of the Indian Institute of Technology, Kanpur, 
for suggesting the problem and guidance. 
Department of Chemistry, P. C. Dwi\tdi. 

Harcourt Butler Technological 
Institute, 

Kanpur 208 002, December 12, 1974. 
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ATTEMPTS ON THE CHEMICAL TRANSFER OF 
MEMORY FROM TRAINED TO UNTRALNED 
KITTENS 

During the last decade an enormous amount of 
w^ork has been done to transfer memory from 
trained animals to the untrained ones^"^ both in 
mice and goldfish. The results that have been 
reported present a conflicting and confusing picture; 
trained e.xtracts have been variously reported as 
loaded with't, or depleted of^ suitable material after 
training on various tasks. As a part of an investi¬ 
gation on the biochemistry of memory, we tested 
the effect of the extracts from trained kittena on 
the untrained ones. Our investigation elimiaatcs 
many of the objections raised on the earlier experi- 
ments<^, and the text below discusses it in detail. 
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Materiais and Methods .—We had kittens grown 
in darkness from birth ; they were exposed to the 
horizontal patterned environment in an experimental 
set up very similar to that used by Blakemore 
and Cooperi'. The kittens (I) were exposed to 
this stimuli for 20 days (3 hr a dayj from three 
weeks of age, when their brain is most susceptible 
to changes in the environment^After this 
training’ their brains were removed for the extrac¬ 
tion of the ‘chemical substance’ involved. Simul¬ 
taneously another group of kittens was exposed to^ 
a non-patterned stimuli ; they (II) underwent 
identical training procedure, except for the stimuli, 
and their brains were also removed after the 20- 
day training. A third group of kitten (III), growm 


pooled together. The low^-molecular weight fraction 
(fraction after dialysis), which is responsible for the 
chemical transfer of memory, was obtained follow¬ 
ing the procedure of Ungar, et aid -. 

The receiver group of kittens consisted of animals 
aged about 28 days, and grown till then in total 
darkness from birth. The extract, obtained from 
the above procedure, was administered intraperi- 
toneally to the naive kittens. The amount injected 
was 1 g/kitten. The three groups of kittens 
receiving extracts from the I, 11, and th© 
III groups of donor kittens were respectively 
called TER (trained extract receiver group), 
NER (naive e.xtract receiver group) and DTER 
(dark trained extract receiver group). 



Fig. 1. Information transfer curves : Curves in (a) summarise the effect on the behaviour of 
different groups of kittens by the injection of various extracts : each is the response curve after the 
administration of the extract ; for the TER group O—O—O ; for the NER group •—•—• ; and for the 

DTER group O-O- (b) these are similar curves for a normally grown kitten (N) x —X — X 

—; and for the DR group —21—□— 3* Abscissae, interval betw'een injection of extract and testing 
(hr); and ordinate, percentage avoidance in the testing box. 

in complete darkness, was also sacrificed for extrac- The extent of memory transfer in these different 
tion. The kittens from groups 11 and III serv'ed as receiver groups were found by the behaviour of 

active controls. Each of these donor groups these kittens in a long box containing 10 vertical 

consisted of six kittens. bars placed at different distances at random, when 

Prior to dissection of the kittens, their response allowed to walk through it; the better it sees the 
to a vertically oriented stick (moved) was noted, vertical orientation the more bars will it be able 

Group 1 kittens did not show any response, kittens to avoid. Thus the number of collisions these 

from the second group actively responded by animals make directly gives the extent of transfer, 

putting its paw out, and the last group of kittens The data are presented in Fig. 1 a. For the sake 

reluctantly and passively attempted to hold the of comparison the behaviour of a cat grown in 

stick occasionally. This is in accordance w'ith the normal environment (N) and of another grown in 

e.xpected results of the environmental modification total darkness except during the test period (DR) 

(Blakemore, C., personnal communication). The are also given (Fig. lb). These kittens were also 

sacrificed brains from kittens similarly trained were of the same age as the receiver kittens. 
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Results and Discussion. —All kittens in the 
three different receiver groups behaved in a very 
similar manner initially (comparing the initial 
score of the DR kitten and the other receiver 
kittens). But during the course of the later tests 
the difference became more vivid. Generally there 
is increase in the scores of all kittens with time 
excepting the TER group of kittens ; there was an 
increase in the number of bars avoided with further 
testing. 12-48 hr after the injection of the e.xtract, 
the TER group showed ‘non-recognizability, to the 
same degree as before, while the increase in avoid¬ 
ance was marked among other groups. The most 
remarkable difference was during the next 48 hr 
when the TER group scores remained virtually at 
the same level while other kittens in other groups 
showed complete recognition. Even at 120 hr after 
the injection of the extract, when all the groups 
were perfectly normal, the TER group of kittens 
were still ‘blind’ to ‘a certain level’. 

The difference in scores of the TER group and 
the NER, N and DR groups is statistically significant 
(/?<0-001); a comparison of the TER group 
with the DTER group also shows that the dif¬ 
ferences are significant (p<0*01). It must 
however be mentioned that the intensity of 
behaviour of the donor kittens is much more than 
the receiver kittens, when tested in the testing box. 

From what is said above, the following con¬ 
clusions can be drawn : the transfer of orientiation 
specific memory has occurred, i.e., a preference for 
the horizontal orientation. This specificity is very 
clear in the receiver group (TER) although was 
weaker than the donor kittens. Unless the memory 
is repowered, the specificity for the horizontal 
orientation becomes poor, and almost no effect after 
6-8 days in the TER group. This may be attri¬ 
buted to one of the following reasons : the still 
prolonged critical period, or to the limited action 
of these extracts on behaviour or to the plasticity 
of the brain which resists the influenced behaviour 
or to habituation to other orientations. 

Our experiments are ideal since they do not 
involve any stress on the animal. Also the experi¬ 
mental task is only an unusual environment and 
does not involve a totally different task, whose 
output cannot be strictly equated to learning. 
According to the results presented, the chemical 
transfer of memory is probable under the above 
test conditions. Further attempts to confirm these 
results with the exact chemical involved in the 
memory transfer and cross experimentation are 
underway and will be discussed in detail elsewhere. 

We do not believe these molecules are the memory 
molecules, which act as the ultimate store house of 


the information received. It is more probable that 
the arrangements of the neurones and their inter¬ 
connections are the ultimate source of memory*^‘J 
But the formation of such interconnections may 
need some chemical mediators, and these may be 
the ones that are extracted and are involved in 
memory transfer. Thus these could play a similar 
role in receiver brains as well. Thus overtraining 
and delay in extraction may decrease the quantity 
of these mediators, and thus affecting the extent of 
transfer. 

The exact nature of learning and memory^ for¬ 
mation is still at its infant stage, and requires more 
evidences before definite conclusions can be drawn. 

The authors express their gratitude to Prof. G. 
Ungar and Dr. C. Blakemore for their advice and 
comments. We are also thankful to Professors I. M. 
Mathai and P. J. Sanjeevaraj for help and guidance. 

Madras Biomedical Assn., S. Dinesh Kumar. 
Bishop Heber Hall, Mohan Raj Thomas. 

Madras Christian. College, 

Madras 600 059, India, 

December 23, 1974. 
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ON \ NLW iMLRNliTIAL SPECIES OF 
imKlidDfn'A ■ APODIDA. holotheroidfa^ 
I'KOM AM)\M\NS. INDIA 
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anJ '.one miesi'ne. F:\e pairs of oval statocysts 
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F ■... ■ —C’’’ the ten spee'es of Trochodota 

.hns.-un, T. huvt'ockc<:sA is cioseiy related to 
/ poa..•.'A; Sa'.v-n'—Piauen- 'the only earlier 
•ntersiiiiai spec'es of the genus I in general 
..■:-c.:rhza:-on of body, pan-culariy the digits of 
tvntacie- ana caica.-eous deposits of skin. How» 
c’.er. the r.rju specicN is clearly distinguished from 
the iatier h;. the deta'ied sirLCiure of dernlal ossicles; 

ch . 1 ' ‘n:oo:hne''> of suppori-hg rods, curvature 
of C-haped spicules in same plane, wheels with 
maram>, etc. 



Fig. 1. Tro.-hoJo.v Jhive'ocktnsis n. sp. A, Ten¬ 
tacle : B. P-lece of calcareous ring : C, Wheel ; D, 
C-Shaped spicule ; E, Sigmoid spicule : F, Supporting 
rods : G. Statocyst. 

Until now. Psummorhura canapatii Rao- is the 
only iniersiitial holoiho.ran recorded and described 
:n Indian waters. Thus, T. havelockensis is the 
second :niersi:t*al holothurian recorded on Indian 
coast v^h’le representing first record for the 
Andaman Islands. The discoverp- of T. havelockensis 
•is of ccrAderable Importance in extending geo- 
graph'cal distribution of the genus to Bay of 
Bengal thus br:dgm.g our knowledge of the fauna 
of Pacific. .Ailanric and European waters. 

Eco’oclc\;' rort.s. —The holoihurians w'ere collected 
:n coarse sands mixed with fine shell gravel and 
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ZT.'. cz.ow M.:r!ace 

Z'.;::v. . ;:j zrj ana ^ub- 

: ina::- :'a::^cj beiueen 4i>n 

- •" r::ean ciamerc". Tempera:L:re 'n ihe 
habiia! cz:v.een ^ C and 29' C, v\hi:e 

sa':n:t\ of 'nter^-ba' \%a:er measured ?4'2 . The 
an:ma:s are aeue and eah'bd a posdbe Ihigmotaxis. 
u nil the po'.’. er ol aJne.s'on marn.y conhned to 
lentae'es. 

Due 10 non-asaidabi’-ij. of re*.e\ant literature, a 
rrdf description and rough Jrauines of the species 
V.ere sent lo Dr. L. \’. Saivin--Piav\en. Zooioeisches 
iiisiitut der Lnivcrshut Wien, Austria. The author 
i> grateful to h-ini for contirm-ng identic of the 
species a^' new to science. 

Zooiogica: Siirvei G. C'handrasekk\ra R.ao. 

of jndia,- 

C aicutta, Dcccfather 2u. 19”4. 
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PHYTOCHROME MEDIATED ROOT REGENERA¬ 
TION IN MUNG (PH.ASEOLCS ACRECSROXB.) 

AND MANGO (,\fA.\GIFERA I.XD/CA L.) 
CUTTINGS 

During the course of investigations on mung bean 
bioassay of rooting cofactors in mango cuttings, it 
was observed that the rooting in etiolated mung 
cuttings, taken under incandescent light, was better 
than those taken under green light. This photo- 
respense of mung cuttings led to a study of the 
effect of different \\avelengths of light on rooting 
of mung and mango cuttings. These investigations 
comprised of preliminary studies- with mung hypo- 
cotyl cuttings and extension of these results to mango 
cuttings later. 

The studies with mung bean (var. Pusa Baisakhi) 
hypocolyl cuttings were conducted using the tech¬ 
nique of Hess*'^ with some modifications. Hypocotyl 
cuttings of 7 cm length were taken under green 
light from etiolated seedlings and placed in 5 X 
2 cm vials, the outer surface of which was darkened 
and plugged properly with non-absorbant cotton, 
so that only 2 cm of upper end of the cuttings 
received light irradiations. Non-leafy, basal cut¬ 
tings of mango, about 30 cm in length were collected 
from stool bed and were treated with 5.000 ppm 
IBA for 15 seconds. The cuttings were planted in 
pots having equal parts of sphagnum moss, sand 
and grit mixture. The details of the light treat¬ 
ments given to mung and mango cuttings have been 
given in Tables I and If. Various lights used in 


/i V . ; 


1 


Treatments" 


pari^«Control» hr oj 

Redlig.bxRs 2"-v' 

Far Red light jFR. X -f 

R-FR -o 

R-FR-R 55 

r-fr-r-fr :3.o< 

R-FR-R-FR-R g. 35 

*F'\abe 45-3" 

SE: e-x 

U.D.5"^ 03s 


N. 


A -7 'I 


* Signifteant a: 

The j'Shi F"ad'a^*>♦ ___ .‘,^.. 3 ,., 

for 5 mi.nates after taking zu:::r.z<. Trc rfemVe": o'" 
roots were counted on 5nh da^..'' l.n eaeh'7.’-i.a*'":e’'"* 
there were 4 .-eplicaies of 10 cuttings each. AnaiU '-4 
of )aria.nce was done after square root transXr- 
malion of origina! values. 

The red light irradiation of mu.ru hvroco:,! 
cuttings gave the ma\-imum number of roots com¬ 
pared to dark centroi and normal linbt. In a 
series of aite.-naie i.madiat-ons with red, far rec 
kghts. there was stgntficartt prentotior. of roots 
red light irradiation was the last. Ur.enever, the 
far red light irradiation was in the end. :he.''e was 
signTxant inhibition of rooting and it was cn par 
with the dark cont.^oi. Mango cuttings also reacted 
favourably to red bight treatments as seen from 
Table II. Red light irradiations of either com¬ 
pletely etiolated cuirings or those kert in normal 
light, strongly promoted the percentage of the 
rooted cuttings as well as the number 0 : roots per 
rooted cutting «Fig. li. 

Thus, the strong promoiive effect of red lieht 
in TODiinc of the cutfings and far red reversal 
of this effect amply prove that the phvio- 
chrome system is operative in the root recenera- 
lion of cuttings. Many of the morphogenetic 
responses of plants to red light and their 
reversal by far red light have been attributed 10 
phyrochrome action ever since phyiochrcme was 
discovered''. .Viihough many phi'siolcgical and 
morphogenetic phenomena have been reponed to be 
under the control of phyiochrome, there appears to 
be no report so far, about the phyicxhrome 
mediated rooting. The suggesFon that phiiochrome 
mediates rooting should not be misconsirued. as 
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■ Ni: 

li 

■ net/: 

^ ration of 


Per«:cntage o: 

: .coring 

No. of roots 

'i — 

Perce-age 

.Angular 

value 

Number 


41 ■ ^6 

40-12 

4-41 

2. E::ola!:on 
■ NL 

33-33 

35-24 

4-25 

3. Eriolaiion 

• NL - Red 
light 91-66 

'"'•04 

IS'35 

4. Ehelat'cn 

Red L;gr: 

91-66 

l"”-04 

12-65 

5, Eilolatlun 

Far Red 
L:gh: 

41-66 

40-12 

8-85 

6. Con,:ir,uO«> 
dark 

50-00 

45-00 

4-66 

‘ F ' \alue 


7-55* 

50-48+ 

SE: 


9-94 

0-lS 

CD 5% 


24-32 

0-45 


* Signiricant ai f'*'.' level. 

Signiticanr at r<; level. 

; Treatments: I. Cuttings were kepi in normal 
day light during the da>time. 2. Cuttings were 
ctiolat^ for 5 da>s and then transferred to normal 
lighi conditions. 3, Cunings etiolated for 5 days, 
transferred to normal light w^e given red light irradia¬ 
tions for 30 mJaiites at 12 hr interval. 4. Cuttings 
kept in continuous darkness were given red light 
irradiations at 12 hr interval. 5. Cuttings kept in 
dark were given far red light irradiations, at 12 hr 
interval for 30 minutes. 6. Cuttings kept completely 
in dark. 

an absolute control of rooting by phyiochrome, 
especially as some amount of rooting in mung and 
mango occurred under total darkness. These 
results suggest that phyiochrome controls produc¬ 
tion of some factors which, in combination 
with aiixifi, enhance the rooting of cuttings. It is 
well established that the activity of the 

enzyme phenylalanine ammonia lyase (PAD which 
control the synthesis of phenyl propanoid com¬ 
pounds, flavonoids and anthocyanins is under the 
control of phyiochrome. Equally established is the 
fact that besides auxins, cenain rooting cofactors 
are essential for regeneration of cunings of many 
plants and that these rooting cofactors are phenolic 
in nature” Anthocyanins are also closely asso¬ 

ciated with rooting of cuttings-. It is, therefore. 


reasonaole to assume that phytochrome controls 
the svnthesis of the rooting cofactors which in turn 
trigger the root initiation in conjunction with auxins. 



Fig. I. Effect of quality of light on recrernera- 
tion of mango cuttings. 1. Cuttings kept m 
normal day light during daytime. 2 Cuttinfys 
were etiolated for days and then transferred to 
normal light conditions. 3. Cuttings etiolated 
for 0 days, transferred to normal linht, were ^iven 
red light irradiations for 30 minutes at 12 hr inten^als 

4. Cuttings kept in continuous darkness were 
given red light irradiations at 12 hr interv^al for 30 
minutes. 5 Cuttings kept in dark were given 
far red light irradiations, at 12 hr interv'al for 30 
minutes. 6. Cuttings kept completely in dark. 


The significance of these findings is that mango 

cuttings a difficult to root plant material_could 

be induced to root to a maximum e.xtent throiich 
the action of phytochrome system. This hoids 
ample promise that this principle can gainfully be 
employed in the propagation of other fruit crops 
through cuttings. 


Division of Horticulture and 
Fruit Technology, 

Indian Agril. Res. Institute, 
New Delhi-12, India, 
Sovember 27, 1974. 
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CYTOGENETICS OF SEMi-ARID PLANTS 
If. Cvtolo^^ical Studies in Corallocarpns conocarpus 
Dalz & Gibs, of Cucurbitaceae 
Ginls Co:‘u4oci:rpiis represented by five species 
in India-. Com^ocurpus conocarpiis is found 
grcv. ing wiid as a ci'.mber on Euphorbia cad:c:jo!:G 
in the hiilock around Jodhpur*. This species has 
3-5 angied. ar.-ov,-shaped leathery leaves with 
minute white hairs on both the surfaces. Male 
peduncle is shorter than the entire length of leaves. 
Male i1o\\er has three stamens, the female dower is 
fasciculate and the fruit is a berry. Fruit is rounded 
at the base and pointed at ape.x i2-5 x 1-75 cm in 
size), on ripening they become red. Seeds are 
ellipsoidal and at maturity, they are black with a 
\elvety surface. 

The technique followed is described in an 
earlier paper". .An analysis of dividing pollen 
mother cells at diakinesis and metaphase f showed 
regular twelve bivalent formation (Fig. 1) in 25 
font of the 30) cells studied; while two cells 
showed thirteen bivalents (Fig. 2) and the ocher 
three cells fourteen bivalents (Fig. 3). A single 
nucleolus was commonly attached to one nucleolar 
organising chromosome in all the three types of 
the cells studied. At the metaphase I. the range 
of ring and rod bivalent was 6-9 and 3-6 with 
mean 9*55 and 2-45 respectively in the cells having 
twelve bivalents, Funher stages of meiosis were 
regular, culminating into normal tetrad formation. 


f / r 2 « ,3 

Figs. 1-3. Fig. 1. Meiosis in Corallocarpns 
conocarpus —1. Showing 12n ; 2, showing and 
3, showing i4ir. 

The base number for this genus is not known 
and none of the Indian species has so far been 
w^orked out cytologically. However the somatic 
number 2 n = 72 for C. welwiischii was reported 
from Africa^ but without mentioning the base 
number. The present investigation revealed twelve 
as the base number for this genus, as indicated by 
the regular twelve bivalent formation in most of 
the gametic cells. In the family Cucurbitaceae also 
the most common base number is twelve. Other 
numbers n = 13 and n = 14 noted, in a few cells 
during the present investigation, appeared to be 
the derived ones. The regular bivalent formation 
is further indicative of the diploid nature of this 
species. 



chromosome number between the ci:l:;\a.”s and ibe 
:nd:'% idLiai pia.nts has been noticed-’. It has been 
po'nted out that in most of the aneitsomaiic :a.\a 
the chromosome na.mber is app.-oximately equal to 
them d:plo:d number. W'here the increase or 
decrease involves only a few chromosomes, the 
mcchan'.cai basts involved could be non-disjunction 
and or lagging of the chromosomes with their 
u.t'.maie loss. Th:s has been clearly shown by 
Dow rick 10 be operative in aneusomatic laxa of 
C h ryan rhemuni -'. 

Thanks are due to Prof. H. C. Arya for the 
facilities and 10 Dr. S. N. Raina and Di. M. N. 
Tewari for help. 

Department of Botany, A. K. Singh. 

University of Jodhpur, 

Jodhpur, Xovember 23, 1974. 
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EFFECT OF SOME NATURALLY OCCURRING 
PL.ANT PRODUCTS ON SOUTHERN 
SUNNHEMP MOSAIC VIRUS (SSMV) 

There are numerous records’^'^ dealing with natural 
or synthetic compounds that inhibit infectivity of 
plant viruses with varying degrees of efficiency. 
The use of synthetics for controlling plant diseases, 
however, has to be practised with caution because 
of the dangers of their adventitious residual effects. 
As such, a long range programme has been under¬ 
taken in this laboratory to study the effect of 
different classes of natural products for the control 
of plant virus diseases. The effects of fiavonoids 
and coumarins as inhibitors of infecuvity of southern 
sunnhemp mosaic virus on its local lesion host 
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hrcm the ob-;^rvai:orx.s :i :s c.ear that tomentolide 
li and aiurnie’osin ciTeai'-vely inhibit the number 
a: ‘.uja: formed b> SSM\'. These coumarins 

^re reina rTrtr.er imesiigated for their inhibitory 
e::d-: aea-nM a fev. more viruses both in vitro and 
: ;.: a. 

A^:nor> are ihankfu: lo Prof. T. S. Sadasivan for 
'..e.c'tine the problem. 
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OZOMUM WILT OF CROPS IN VARANASI 

During the suirey of diseases of field crops, severe 
T.cidence of a wilt and stem.root rot was noticed 
in several kharii and mb' crops on the Agricultural 
Farm from late Septemb:;. 1973. Maturing plants 
showed V. iliing of the shoot with limpy, drooping 
lower lea\es: the soil moisture level was near 
saturation * 80-85C- * under moderately high tem¬ 
perature 28-30* C I. Infection occurred near the 
soil level with the appearance of whitish ropy 
nivcelial strands on the soil around, often over¬ 
growing the stems. Consequently, the plants 
withered and died and the fungus made a profuse 
g."ow!h o\er the dead stems and branches, develop¬ 
ing minute sclerotia on the fan-shaped mycelial 
strands. 

The infection on the rabl crops usually occurred 
after the first irrigation or the winter rains, when 
ihe seedlings had entered the growth phase. 
Infected plants showed yellowing and withering of 
the fol’age followed by a root roi. The roots were 
snapped at the mesocoiyl and left in soil, when the 
plants were pulled out. The fungus show'ed scant 
growth and sometimes a few sclerotia on the 
wilted plants, but grew profusely when incubated 
Linder moisture at 30* C. A mortality of 10-12% 
‘n stand was obseiwed in most of the crop hosts. 
Pre-emergence seed rot was also noticed in late 
plantings. 
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The tiny sclerotia from the infected hosts were 
separately surface-sterilized and washed in sterile 
uater. A single sclerotium from each lot was 
planted in potato dextrose agar (pH 6-5) and 
incubated at 30 1® C. A 3-day plated colony 

showed t}’p!cal fan-shaped, coarse mycelial growth 
aggregating into white, irregular hyphal knots over 
the branched, ropy strands (Fig. 1). A week old 
cultures showed profuse development of tiny, 
globulate, mustard brown sclerotia borne over the 
rhizomorphs in progressive developmental stages 
(Fig. 2). Cross and reciprocal inoculations of the 
host plants, raised separately under isolation, with 
the isolates indicated only one pathogen involved 
in the disease. Morphology, development and cul¬ 
tural characters of the pathogen indicated its identity 
to Ozonhim texanum Neal and Wester var. parasi- 
ticiim Thirumalachar^, to which it is referred. 

The crops involved in the disease included green 
and black grams {Phaseolus aureus Roxb. and 



Figs. 1-2. Plated colonies (3-day and 1 week 
old) of Ozonium texanum var. parasiticum, X 1* 


P. mun^o L.j, cowpea sinensis iL.\ End'..] 

in the kharij season and gram : Cicer aritiinum L.j, 
oats (Aveiia sterilis L.), barley {Honieum rinpare L.., 
flax {L'miim usitatissimum L.) and potato \Solanum 
tuberosum L.) in the rahi season, of uhich gram 
and potato have been reported earlier as hosts 
from Bihar^'-h Parasitism of the fungus has not 
hitherto been reported on the other hosts. The 
species of the pathogen was originally reponed 
from Bihar and Sub-Himalayan hills'and its 
occurrence here forms a new record for U.P. 
covering a wider host range. 

Fac. of Agriculture, R. Ravindr.\ B.vbu. 
Banaras Hindu Univ., N. N. R\gh.\vendr.\ R.\o. 

Varanasi-5, M. S. Pavgi. 

November 6, 1974. 
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SPORIDIAL DISCHARGE IN MELANOTAEMUM 
BRACHIARIAE 

The foliicolous smut Melanotaenium brachiariae 
Viegas is fairly widespread in the country caus¬ 
ing striate to blotchy, nonerumpent sori in the 
leaves and occasionally in the stems and raches 
of Brachiaria distachya (L.) Stapf-k Morphology 
and cytology of teliospore germination and 
development of teliospores in vivo have been 
described earlier-^. Teliospores from mature sori 
in the withering leaves stored at low temperature 
(12® C) were teased out and induced to germinate 
on slide mounts^Mature sporidia floating on 
the water films were aseptically transferred to 
potato de.xtrose agar with 0'5fc yeast e.xtract 
(pH 6-5) and incubated at 28®-30® C. Presoaked 
teliospores also w'ere induced to germinate on 
plated PDA and those bearing young sporidia 
were transferred to PDA and incubated likewise. 
Association of compatible sporidia! complements 
was ensured in both the culture isolates. The 
sporidia soon fused in compatible pairs and 
dikary’otic infective hyphae developed into small 
colonies. The colonies were slow in growth 
(1-5-2 cm diam./week), wrinkled, thick, dull 
chalky white and smooth, irregular in margin. 
They soon produced subcylindrical to allantoid 
secondary sporidia (3-8 x 1 *4-2-5/x) in large 
numbers. The colonies were thus composed of 
dikaryotic hyphae and secondary sporidia, 
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24-3^ hr sho’^ed a 
, '^jattered aroued 

a*>o sno'^ej 
^r. cr. PDA, both on 
rdo.j' Th'w^c ob’>:oab;> 
'rorid’a fbads.i 
colony. The 
: .rcTa-, ^41! \^iih 

at the centre and 
ic r.y 'pO'.*": j'.a : tney soon 
! ^ m'.aro* a*; -he paren» 




r*^;'d cp nt^ee' >r^:'r:c;al colonies on 

tne >0 ,.:ncerne^:n ine nO't plan:'. The dAar^'otic 
"'ecor.car;- •'.p-o: Cu c r,j j.cc.^.1 t’e-rn '.nteciicns on 
me 30 cnc le^vi* Ime ,n Acc..^: e\er> year. Yoang 
grei ^or; become '^l':rle on the marjrlnc leaves in 
earl> Sepiember. 

Fore Tic c.^charce cf ;n:'ee:i\e or JAseminaiise 
rropac;Je^ knoun to c'ccor t. se\eral members 
of Ba.'‘..d.om>^e:e' ''.Th SrororoloirA cetales. 

Dacry rr.>ceiu.C'. L re-i;r.j.le' anc Ustllaginales^ 4_ 

Se\eml spee'es of I Arf: Tul and Enry.'t?/?:^ de 
Bary ;,n iht lamfly. Tilltrlaceac ^ Usulaglnales) have 
bttn obsen-ed !d ihtir sporidta, tenderly 


supported over the sterigmatal apices^. Forcible 
-\pulsion of sporidia was hitherto not reported in 
the genus Melafioiaenium de Bary as by 
A/, braclilariae. 

Faculty of Agriculture, G. Ramadevi. 

Banaras Hindu University, M. S. Pavgi. 

\ aranasi-5, Sovember 6, 1974. 
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IS GREEN ISLAND IN SORGHUM A LIGHT 
MEDIATED REACTION? 

The “green island’’ reported in Sorghum is found 
in old rust infected leavesT In the present studies, 
it *ls attempted to find out whether this reaction is 
due to differential penetration of sunlight through 
the canopy of Sorghum crop. 

Four popular lines of Sorghum, viz., CSH-1, 370. 
14S and CS 3541 were selected for the studies. 
Different densities of "the plant population were 
maintained by varying the distance between rows, 
;,T. 45 cm. 60 cm, 90 cm and 120 cm. The size 
cf the plots was 7-2 m x 10 m. The experiment 
was replicated four times. Measurement of light 
f.n-c) was carried out at noon from 12 to 1-30, 
when there was maximum intensity of light over 
:he canopy and minimum disturbance of the canopy 
due to wind. A Weston light meter (Weston Instru¬ 
ments, Inc., New’ York) model 756 with photo¬ 
selenium cells and quartz filter was used for the 
light measurements. The measurements were taken 
’Ahen the crop was in the grain filling stage, when 
there was the maximum intensity of rust infection. 

The light intensity was measured on top of the 
canopy, bottom of the canopy and middle of the 
canopy, at three different places in a plot. Per cent 
penetration was derived based on the reading on 
top of the canopy. The per cent penetration at the 
bottom and middle of the canopy was averaged to 
get the overall light penetration within the canopy. 
To find out the correlation between light penetra¬ 
tion and green island reaction, the number of leaves 
showing green islands from the base of the plants 
was counted. 






foJ. 44, Ao. 14 1 
July 20,1975 J 


Letters to the Editor 


515 


Table I 

Relaiionshlp of light penetration through Sorghum 
canopy to green island formation 


Sorghum 

line 


Distance between row^s in cm 


45 

60 

90 


120 

A 

B 

A 

B 

A 

B 

A 

B 

CSH-l 

3-9 

2 

3*7 

2 

6-7 

2 

6*4 

2 

370 

2‘8 

3 

3-8 

3 

3-7 

3 

5-7 

3 

148 

3-1 

5 

50 

4 

5-5 

5 

6-6 

5 

CS 3541 

5-5 

4 

5-6 

4 

6-0 

4 

7-1 

4 


A=Per cent penetration of light. 

B=Number of leaves showing green islands. 


The data presented in Table I show that line 
370 allowed the least amount of light to pass through 
the canopy, yet it had only 3 leaves from the bottom 
showing green islands. The line CS 3541 allowing 
greater amount of light to pass through had more 
number of leaves showing green islands. Within 
the variety, the different spacing of rows w’hich 
allowed differential penetration of light did not 
influence the number of leaves manifesting green 
islands. Thus it becomes obvious that green island 
formation in Sorghum is not a light mediated 
reaction. In green island formation the activity of 
the rust gets confined to the ring of chloroplast 
surrounding the pustule. The chlorosis of the rest 
of the leaves probably limits the further spread 
of the fungus. The hybrid CSH-l and 370 are 
susceptible to rust and yet only 2 to 3 leaves from 
the base exhibited green island formation. The 
varieties 148 and CS 3541 are highly tolerant to 
rust infection and 4 to 5 leaves from the base 
manifested green island formation in them. Thus 
is becomes quite apparent that green island forma¬ 
tion is inversely related to the reaction of Sorghum 
to rust. Green island reaction is used as an index 
to assess host parasite compatibility in wheat rust-. 
This could very well be used in estimating the 
reaction of Sorghum lines to Puccinea purpurea. 

Sorghum Res. Project, K. A. Balasubramanl\n. 
University of Agri. Sci., L. A. Dixit. 

Dharwar-5, Karnataka, L. S. Ajag-\nn.\v.\r . 
Deceifiber 8, 1974. 
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EFFECT OF INDIUM ON CRYSTALLIS.4TION 
OF SELENIUM 

Selenium is a semiconducior and has several 
important applications. The growth of hexagonal 
selenium from melt is, however, hampered by a 
more easily growing amorphous phase. Single 
crystal growth takes place at e.xtremely slow growth 
rates of 10'" cm/sec'- or at pressures of five kbar-. 
Both these conditions are inconvenient. A break¬ 
through in selenium growth was achieved by Keezei^ 
who found that addition of impurities makes it 
possible to grow single crystals of selenium under 
moderate \-acuum and at reasonable growth rates. 
Keezer tried small concentrations of Na, K, C!^, 
Br._., and Tl. Out of these, K, CU Br^ 
and Tl induced single cr>sta1 growth. These 
impurities reduce the viscosity of the melt 
and impede the formation of the Se^ rings which 
constitute the amorphous phase. The absence of 
any effect in the case of U was attributed by 
Keezer to the near-zero electronegativity difference 
between the 1 and Se atoms. 

Indium belongs to group III A and the electro¬ 
negativity difference between In and Se is slightly 
greater than that between Ti and Se. As such, 
indium should help the cr\'stallisation of selenium. 
We have examined the effects of addition of indium 
on the crystallinity of selenium and some of the 
results are reported here. Filings of pure indium 
were added to pure selenium powder. Samples 
with different indium concentrations w'ere taken in 
sealed pyrex tubes. The samples were heated to 
a temperature above the melting point of selenium 
and the melt was shaken thoroughly for some time 
with the help of an electromagnetic vibrator. The 
melt was then cooled. The sample in the pyrex 
tube was then kept in a Bridgman growth apparatus 
similar to the one described earlier^. Growth was 
carried out at the rate of 1*2 cm/hr. 

The ingots were then fractured and the resulting 
surfaces were examined under a metallurgical micro¬ 
scope. The pure Se ingots showed irregular fracture. 
As the In content increased the ingots showed 
greater tendency towards cleavage. Also, wffile the 
fractured surface of pure Se ingot had a dull 
appearance, the surfaces of In-doped ingots show^ed 
increasing reflectivity. Detailed examination of the 
surface revealed that the entire ingot was not a 
single crystal but contained several small oriented 
single crystals. A typical ciy'stallite with a stepped 
surface is shown in Fig. 1. The region in betw^een. 
these crystallites is non-reflecting and represents, 
presumably, amorphous Se. The crystallinity 
(cry-stallites-to-amorphous-phase ratio) increased 
w'ith In concentration upto 1% In. At higher In 
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coiiccPArai'on. spherical ciobules were observed on 
ihe cry;sta'.i:ne surface, indicating segregation of 
excess In. X-ray diffraction showed that the crystal- 
iine materia! is hexagona! Se. The ‘cleaved’ sur- 
face^ -xere etcnec with an etchant of composition 
i 1.3 H.SO,. - (1/3 I HNO.. — (.1/3) H.p and 
Nhowed etching characierisiics similar to those 
observed by Harrison and Tiller- on the (1010) 
cleavage plane. 



^riG. 1. Photomicrograph shewing a crystallite 
of hexagonal Se grown from in-doped Se melt. 

in conclusion, it has been found that the presence 
of small amounts of indium in selenium melt, 
induces single crystal growth of hexagonal selenium. 
The crystallinity improves with In concentration 
iipio 19c. It is hoped that growth at smaller growth 
rates v\iil result in larger crystal size. Work along 
these lines is on hand. 

Thanks are due to Prof. V. T. Deshpande for 
interest and to the University Grants Commission 
for hnancing a project on 'Crystal Growth of 
Seieniumh 

Physics Department, D. B. Siroeshm'lkh!* 

Post-Graduate Centre, T. Bhasker R.ac.=-= 

Warangal 506 009, 

Januan- 13, 1975. 
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OCCURRENCE OF MULTINUCLEATE 
FUSIFORM INITIALS IN SOLANUM 
MELONGENA L. 

While studying the development of the vascular 
tissue differentiation in the stem of tv/o species of 
the family Solanaceae —Capsicum annuum L. 
(chilli) and Solaniim melongena L. (brinjal)^, an 
interesting feature was noticed in the fusiform initials 
in brinjal. IVIany fusiform initials showed the multi- 
nucleate condition (Fig. 1 A, at arrows). Generally 
two to five, or rarely more, nuclei per fusiform 
initial were found. Each nucleus had a distinct 
nuclear membrane and one to three nucleoli. The 
origin of the multinucleate condition has not been 
worked out so far. During the differentiation of 
the fusiform initials into vascular elements 
degeneration of one but ail nuclei occurs. In 
the process of degeneration of the nucleus, the 
nuclear contents get degenerated first followed by 
the degeneration of the nuclear membrane. Or, 
sometimes, the spherical nucleus first becomes 
spindle-shaped due to elongation. The ends of the 
spindle-shaped nucleus become thread-like (Fig. 1 C) 



Fig. 1. A. Longisection stem: Note multi¬ 
nucleate condition of fusiform cells (at arrows), 
X 175. B. Three nuclei seen in one focus, x 975^ 
C. Degenerating nucleus, x 975. 

and ultimately the tail of the nucleus gets degenerated. 
Gradually, the entire nucleus degenerates. Russow 
reported multinucleate cambial cells in pine (c/. 
Esau-). The possibility that the nuclei of a single 
fusiform initial belong to different cells lying one 
above the other (due to the thickness of the 
section) is ruled out for reasons that (u) most of 
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the nuclei are visible in a single focus or with a 
slight change in focus ; (b) often the nuclei are 
found in a cluster, and all are in the same 
focus even under high magnification (Fig. 1 B); 
(c) the number of nuclei in the differentiating 
fusiform cells in the same section (of the same 
thickness) gradually decreases, and finally only one 
nucleus in a cell remains. Further ontogenic studies 
on this line may throw light on the origin of the 
multinucleate condition of fusiform initials. 

1 am grateful to Professor J. J. Shah for his 
interest in the work. This work was carried out 
during the tenure of a Jr. U.G.C. Fellowship. 

Department of Botany, J. D. Patel. 

S.P. University, 

Vallabh Vidyanagar 388 120, 

December 13, 1974. 
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GENETIC TRANSFORMATION OF CLOVER 
INFECnVITY MARKER (e/o ) FROM 
RHIZOBIUM TRIFOLII TO R. JAPONIC UM 

There are several reports in the literature of DNA 
transfer>"<» and episomal transfer^ in Rhizobium 
for various genetic markers. Transformation has 
also been used to transfer plant tumour-inducing 
ability into Rhizobium from the crown-gall bacterium, 
Ai'rohacferium tumefaciens^'-K The present report 
describes an interspecific transfer of clover inf ac¬ 
tivity iclo^-) from Rhizobium trifolii to R. japonicum, 
a species which does not nodulate the Egyptian 
clover {Trifolium ahxandrinum). 

The donor strain R. trifolii RT/3 (c7c>+) was an 
ultraviolet induced streptomycin resistant (30 Mg/ml) 
mutant {Str-r)^^\ specific for Trifolium atexandrinum 
variety telraploid C. The recipient R. japonicum 
110 supplied by Mr. V. Balasundaram was 

sensitive to streptomycin (5//xv) and specific for 
Glycine max variety Bragg. The transforming DNA 
from the donor was isolated according to the 
method of Marmui'ti. Since a direct identification 
of clo+ hybrids on plates is difficult, streptomycin 
resistance marker from the donor was used to 
select the R. japonicum Str-r hybrids which were 
subsequently screened by plant nodulation test for 
inheritance of c/o+. 

Transformation was carried out by adding 0*5 ml 
of the donor DNA to 0*5 ml of the competent 
recipient culture (10^^ cells) (final DNA concentra¬ 
tion 20iag/ini) to mak? the vpivmo to Iml 


and incubating the mixture for 30 min at 30 ± 1° C. 
After stopping the reaction, the mixtures were 
p’ated on yeast extract mannitol medium containing 
30/Ug streplomycin/ml-.to select the drug resistant 
transformants and on .plain yeast extract mannitol 
agar for total counts. The controls included plating 
the culture without DNA treatment, recipient 
treated with recipient DNA, plating of the donor 
DNA alone and addition of DNase (50jt^g/ml) 
before adding DNA. The competence of the reci¬ 
pient population for transformation was found to 
be at a maximum at the late log phase of its 
growth and the time during which an individual 
bacterium remained competent was about 72 min. 
Str-r colonies appeared at a frequency of 0-58%. 
Phenotypically Str-r colonies were checked for their 
drug stability by periodic transfers in drug-free and 
drug containing medium. The Str-r transformants 
were tested for nodulation on Trifolium atexandrinum 
under controlled conditions in agar test-tubes and 
eight out of thirty Str-r transformants nodulated 
this host legume (Table 1). The R. japonicum clo"^ 
transformant 1 (Table I) was reisolated from the 
nodules formed by it on T. alexandrinum and was 

Table 1 

Nodulation of Trifolium alexandrinum {tetraploid C) 
by Rhizobium trifolii RTJ3, R. japonicum 110 and 
R. japonicum do'" transformants on seedling agar 
(values average of 25 phints ; nodule numbers 
were scored at the end of the sixth week) 


Strains 

No. of nodules/plant 

R. trifolii RT/3 (donor) 

3 

R. japonicum 110 i recipient) 

0 

ch ' transformant A 

2 

ckF transformant B 

1 

c/o ' transformant C 

3 

do ' transformant F 

2 

do-^' transformant I 

2 

do-^ transformant K 

1 

do-*- transformant Q 

2 

c/o+ transformant R 

1 


found to nodulate both T. alexandrinum and 
Glycine max on seedling agar as well as in pots 
containing sterilized soil (Table II). This 
indicates that this transformant harboured both 
clg-f* soy^ infectivity markers, 
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Table II 

Modulation of Trifolium alexandrinum {tetraploid C) 
(clover) and Glycine max (Bragg) (soybean) by 
R. japonicum clo*^ transformant strain 14, re isolated 
from the nodules formed by it on T. alexandrinum 
(values average of 25 plants; nodule numbers 
scored at the end of the sixth week) 


■ No. of nodules/plant 

Strains on seedling agar 

in pots 

clover 

soybean 

clover soybean 

R. trifolii RT/3 3 

0 

9 0 

R. japonicum 110 0 

2 

0 7 

R. japonicum clo-^ 14 4 

3 

7 11 


Apart from host specificity, the donor R. trifolii 
RT/3 differed from the recipient R. japonicum 
110 only in its resistance to streptomycin and its 
inability to ferment xylose. All the R. japonicum 
clo’^ transformants were resistant to streptomycin 
and like the recipient strain, all could ferment 
xylose. 

The transfer of infectivity markers between 
different cross inoculation groups of Rhizobium 
opens out possibilities of evolving hybrid strains 
which could nodulate a wide range of legumes. 

This work was partly supported by a grant from 
the Indian National Science Academy. We thank 
Dr. N. S. Subba Rao, for providing facilities. 

Division of Microbiology, G. S. Venkataraman. 
I.A.R.L, New Delhi 110 012, Ranjana Karmakar. 
December 2, 1974. S. C. Bhandari. 
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PHYTOGENY OF FLORAL NECTARY IN 
CONVOLVULACEAE 

Govil (1972) while describing the floral anatomy 
of members of Convolvulaceae has interpreted 
the disc-like nectary as receptacular in nature. 
Morphology and anatomy of flower of Convolvu¬ 
laceae have also been discussed by Tiagi if 1966). 
Fahn (1953) has discussed at length the phylogeny 
and classification of floral nectaries in angiosperms. 
The present studies are confined to phylogeny of 
the nectary of Convolvulaceae. 

Most of the members of the family are charac¬ 
terised by the presence of a discoid nectary surround¬ 
ing the base of the ovary or forming a cushion. 
In genera like Ipornoea, Argyreia, Rivea, Letisomia 
and Convolvulus, the discoid nectary is five lobed 
at the rim. It is fused at the base with the ovary 
and is free above. In Convolvulus the fusion of 
the disc with the ovary wall extends quite upward 
(Fig. D). Such a disc, however, is absent in genera 
like Evohuliis, Cressa and Parana. In Merremia, 
Jacquemontia, and Cuscuta, the disc cannot be dif¬ 
ferentiated from outside and remains fused with 
the ovary wall. The disc shows densely cytoplasmic 
cells with prominent nuclei. The cells have two 
or three small vacuoles and reserved food material 
in the form of mono- and disaccharides. In Cuscuta, 
these cells are packed with starch grains (Fig. F). 

A study of the vascular supply of these species 
(Figs. A-E) shows that in members of Ipornoea, 
Rivea, Argyreia, and Lettsomia, the disc receives 
ten bundles which run up to its apex. In Con¬ 
volvulus, the supply is feeble and extends up to 
half the height of the disc. In Merremia and 
Jacquemontia, the vascular supply is normal but the 
nectary is fused with the ovary wall. The disc in 
Cuscuta does not get any vascular supply. 

On the basis of the morphological, anatomical 
and vascular supply of these nectaries in the 
members of Convolvulaceae, the phylogenetic 
relationships of nectaries have been derived. 
Members like Evolvuhis, Porana and Cressa, where 
the nectary is absent are considered as primitive 
(Fig. A). Their primitiveness is also supported 
by the simple vasculature of their floral parts 
(Govil, 1972). Nectary in members of Ipornoea, 
Argyreia, Rivea, and Lettsomia, has evolved as an 
independent receptacular organ, receiving its 
vascular supply directly from the central vascular 
cylinder (Fig. B). During the course of evolution, 
nectary showed congenital fusion with the ovary 
wall and the vascular supply also started receding. 
The fusion of the disc and receding of the vascular 
supply, may take place simultaneously as in Con- 
vohulus (Fig. C) or only the congenital fusion 
takes place without any change in the vascular 
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supply as in Merremia and Jacquemontia (Fig. D). 
Further evolution is marked by complete fusion of 
the nectary and absence of any vascular supply as,,., 
in Cusciita (Fig. £). Discussing the evolution^'’ 
and phylogeny of nectaries in angiosperms,^*i 
Fahn (1953) has suggested ‘‘migration of the^ 
nectary from the perianth acrocentripetally to the^ 
ovary”. Accordingly the nectary in Cuscuta may,5® 
be considered as more advanced. [m 

1! f 


Department of Botany, 
University of Rajasthan, 
Jaipur, January 13, 1975, 


C. M. Govil. 
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Figs. A-F. Figs. A, B, C, D, E. Longitudinal, 
sections of the flower buds respectively of Evolxiilus 
alsinoides, Ipomoea quamocUt, Convolvulus arvensis, 
Merremia emarginata and Cuscuta europeaca show¬ 
ing the position and vasculature of nectary (/i—, 
nectary : nt —nectary trace). Fig. F. A portion of. 
the nectary of Cuscuta europeaca showing starch, 
^ains {st —starch grains). Arrow^s indicate the. 
lines of evolution. 

The author is thankful to Prof. Y. S. Muity, 
Meerut University, for guidance and suggestions' and 
to Prof. B. Tiagi and Dr. N. Chandra for taking 
interest in these studies. 


I CHANGES IN TOTAL AND SOLUBLE 
i NITROGEN CONTENTS OF JUTE PLANTS 
^ FOLLOWING INFECTION BY MACROPHOMINA 
H PHASEOLI (MAUBL.) ASHBY 

CoNSiDEiL\BLE enhancement of total nitrogen content 
i in host-pathogen complex in the early stages has 
been reported in a number of virus diseases as well 
as in potato infected with Syncliytriund and several 
; other hosts infected with rusts and powdery mildews-. 
Such increase may be due to an increase in the 
protein synthesis by the pathogen-'^. Many fungal 
infections also stimulate greater protein synthesis in 
the host than can be accounted for, by the pathogen 
themselves. As regards changes in soluble nitrogen, 
as a result of desease development, conflicting views 
(both increase and- decrease) are reported'^’'^. In 
the majority of the- cases, however, at very late 
stages of disease, the total nitrogen content of the 
fungus infected plant organs, usually decreases'^ 
This decrease is associated with the decomposition 
of proteins, mainly due to the breakdown of the 
cell structure of infected tissues and correlated 
with an increased activity of the proteolytic 
enzymes. The present investigation has been under¬ 
taken with a view to estimating quantitatively the 
total and soluble nitrogen contents of the stems 
(2nd to 5th intemode) of healthy and Macrophomina- 
infected jute plants (Corchorus capsularls L.) of 
different ages. 

In analysing total nitrogen the method described 
by VogeF (1961) and modified by Gupta^ (1970) 
was mainly followed. 15 mg of dry tissue was 
digested with 2 ml of analar sulphuric acid for 45 
min in a micro-Kjeldahl flask. About 0*8 to 1 ml 
of hydrogen peroxide (309r) was added to decolorise 
the digested material and the final volume, after 
• decolorisation, w'as made upto 100 ml with distilled 
water. To 1 ml of the above aliquot 1 ml of a 
mixture of 10% sodium silicate and 10% sodium 
hydroxide (1:1) and 5 ml of Nessler’s reagent were 
added. After 10 to 15 min the intensity of the 
yellowish brown colour was measured at 430 m/i in 
a ‘Hilger pattern biochemical absorptiometer’. A 
blank set was maintained with 1 ml of analar 
sulphuric acid treated in an identical manner. The 
total nitrogen content w’as expressed as mg/gm dry 
weight of tissue, by comparing the observed values 
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with Standard curve made from analar ammonium 
sulphate. 

For estimating soluble nitrogen, 500 mg of fresh, 
tissue was homogenised with 5-8 ml of distilled 
water and it was kept overnight in ice chamber 
after the addition of 1 ml of 50% TCA. It was 
centrifuged and the volume of the supernatant was 
made upto 10 ml with distilled water. Then it was 
digested with analar sulphuric acid and similar pro¬ 
cedure was followed as in the case of determina¬ 
tion of total nitrogen. 


Table I 

Total and soluble nitrogen contents of healthy and 
Macrophomina-i/z/ec/e^/ jute plants 


Age 

of 

the 

plants 

(in 

month) 

Total nitrogen 
content in mg per 
gm of dry tissue 

Soluble nitrogen 
content in mg per 
gm of dry lis-ue 

Healthy 

Infected 

Gain (T) 
or 

Loss (—) 

Healthy 

Infected 

7 X 

cn 

C ^ 

•z: O 

6 

1-0 

7*1 

10-2 

-1-3-1 

2-4 

9-2 

-0-2 

J-5 

8-4 

J1-8 

F3-4 

2-9 

2-5 

-0-4 

2-0 

101 

14-2 

+ 4-1 

3-2 

2-6 

-0-6 

2-5 

13'1 

J8-2 

+ 5-1 

4-5 

3-4 

-M 

3-0 

15*7 

21-8 

+ 6-1 

5-2 

3-8 

-1-4 

3-5 

15*9 

17-4 

+ i-5 

5-07 4-1 

-1-6 

4-0 

15*9 

13-5 

-2*4 

4-7 

3-8 

-0-9 


The results show that the total nitrogen content 
of the tissues of healthy jute plant increases 
gradually with age upto three months after which 
it more or less remains uniform. Infected tissues, 
however, show considerable increase in total nitro¬ 
gen even in one month old plants. With further 

aging, the infected plants also show gradual increase 
in total nitrogen upto three months, and then it 
suddenly decreases. Soluble nitrogen content 
gradually increases in healthy plant tissues with age 
upto three months. With further aging the amount 
of soluble nitrogen decreases slightly. In the 
infected plants, however, the tissues show a decrease 
in soluble nitrogen content from those of healthy 
plants at all stages of development. The loss of 
soluble nitrogen gradually rises with age and 
reaches maximum in the three month old plants. 
The gradual decrease in soluble nitrogen content, 
simultaneously with increase in total nitrogen 
content may possibly be due to utilization of 
the former by the pathogen, while enhancement 
of the latter may be accounted for the stimulated 
protein synthesis of the host or pathogen or both. 
Botany Department, Debdas Mukhopadhyay. 

Burdwan University, B. Nandi. 

Burdwan (W.B.), 

January 7, 1975. 
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GENETIC TRANSFER OF NITROGEN FlXATIOr^ 

GENE (/!//+) FROM AZOTOBACTER CHROO- 
COCCUM TO RHIZOBIUM TRIFOLII 

Intra-strain genetic transfer of nitrogen fixatioi^ 
genes {nif'-) has been accomplished by transduction* 
and conjugation-. This was followed by a repoi t 
on intergeneric conjugational transfer of nif'’ frori ^ 
Klebsietla pneumoniae to Escherichia coli^. Th<-- 
present report deals with an intergeneric transfer ot 
nitrogen fixation gene (nif -') by DNA transformation 
from the bacterium Azotobacter chroococcum 
Rhizobium trifolii, a species which does not 
naturally fix nitrogen in the free living state. 

The donor Azotobacter chroococcum B3 is o 
non-symbiotic nitrogen fixer, isolated from tlio 
rhizosphere of barley plants. The recipient Rhiz<* 
b:um trifolii RT/3 is an ultraviolet induced strepto 
mycin resistant mutant (30/ug/I) of R. trifah- 
T 5L The transforming DNA was isolated front 
the donor according to the method of Marmiit ' 
and after isopropanol precipitation was stored in 
saline citrate over a layer of chloroform at 0° C. 

Transformation was carried out by adding 0*5 in : 
of the donor DNA to 0*5 ml of the compelcn? 
recipient cells (I0<' cells) to make the final volunu- 
to I ml (final DNA concentration 20 ^g) aiu! 
incubating the mixture for 30 min at 30 ± P ( 
After stopping the reaction, the mixture was plalctt 
on nUrogen free mannitol agar (20 g mannittJl 
5g CaCO.{, 0-1 g K.SO^, 0-2 g K.HPO^p 0-2 
MgS 04 . 7 H^, 0 , 0*2 g NaCl, 15 g agar, 1000 mi 
distilled water; pH 7-3) and the colonies wetc,- 
replicated on a series of silica plates fortified wiiG 
the same nitrogen free medium. Controls includcii 
plating the recipient culture on silica plates with 
out DNA treatment, recipient treated with the,- 
recipient DNA, plating the donor DNA alone, addi 
tion of DNase (50 Mg/ml) before adding DNA arui 
also on yeast extract mannitol agar for total coiinK 
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The competence of the recipient population for 
transformation was found to be at a maximum at 
the late log phase of its growth and the time during 
which an individual bacterium remained competent 
was about 42 min. R. trifolii nlf-^ transformants 
appeared at an average frequency of 0*37%. 
Phenotypically n{f+ colonies were further purified 
by repeatedly culturing them on nitrogen free silica 
plates and finally growing them in nitrogen free 
broth. These were tested for acetylene reduction 
in nitrogen free medium. Table I shows the specific 
acetylene reducing capacity of the nif-^ transfor¬ 
mants, wihch have all been found to be active. 

Table I 

Acetylene reducing activity of A. chroococcum B 3 
and R. trifolii nif+ transformants [Gas phase : 
argon : O.^ : acetylene 80 : 10 : 10 (v/v); 
incubation time 30 min ; 72 hr old cultures'] 


Organisms 

nmol ethylene formed/ 
30 min/mg 
nitrogen 

A, chroococcum B3 (donor) 

50 

R. trifolii RT/3 (recipient) 

< 0-2 

«//+ transformant A4 

32 

„ B1 

43 

„ B5 

50 

B2 

41 

„ AlO 

38 


Like the recipient R. trifolii RT/3, the transfor¬ 
mants nodulated Trifolium alexandrinum (variety 
tetraploid C). This property identifies them as 
strains of R. trifolii (Table II). The transformants 
also resembled the recipient in their serological 
properties, the details of which will be reported 
separately. 

Table II 

Modulation of Trifolium alexandrinum (variety 
tetraploid C) by A. chroococcum B 3 and 
R. trifolii nif+ transformants (nodillation test done 
In test-tubes containing seedling agar and nodule 
number scored at the end of the 4th week ; 
values average of 8 replicates) 


Organisms No. nodulcs/plant 


A. chroococcum B 3 (donor) 

6 

R. trifolii RT/3 (recipient) 

6 

nif^ transformant A4 

5 

„ B1 

3 

B5 

2 

B2 

2 

„ AlO 

4 


The symbiotic Rhizobiiim does not fix nitrogen 
iji its free living state and the essential genes for 


nitrogen fixation are considered to be activated by 
compounds present in the microenvironment of the 
plant nodules. The establishment of n:f~ genes in 
this bacterium, therefore, opens out many questions 
on symbiosis for further investigation, besides con¬ 
ferring an ecological advantage for their survival 
:n natural environments. 
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CHANGES IN NUCLEIC ACID LEVEL IN JUTE 
STEMS DUE TO INFECTION BY MACRO^ 
PHOMINA PHASEOU (MAUBL.) ASHBY 

The subject of nucleic acid metabolism in obligate 
parasitism has been elegantly reviewedL Parasites, 
with compatible combinations in the susceptible 
hosts, show a marked increase in the amount and 
the activity of RNA in infected tissues^--^, while 
with resistant hosts, they do not show such 
increase. The increase in RNA content, in 
response to host parasite interaction, is possible due 
either to increased synthesis of certain RNA mole¬ 
cules or new RNA species or both. The DNA 
content, on the other hand, does not show any 
appreciable changes in many cases. It has been 
found that in compatible wheat infected with 
Puccinia gram inis, the amount of DNA remains 
almost the same or slightly less in diseased than 
in the healthy tissue^'®. An enhancement of DNA. 
RNA and protein content at the early stages of 
club root of cabbage hypocotyls by Plasmodiophora 
brassicae has been reported recently". 

The present investigation has been undertaken to 
study the quantitative changes in DNA and RNA 
contents of the stems (2nd to 5th intern ode) of 
healthy and Macrophomina phaseoli (Maubl.) 
Ashby infected jute plants of different ages. Jute 
plant (Corchorus capsulans L.) is attached by 
Macrophomina phaseoli causing great loss in both 
quantity and quality of the fibre. 

The total nucleic acid content was extracted 
following mainly the method described by CherryS. 
In analysing DNA level, the diphenylamine method 
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A NEW SPECIES OF PITHOMYCES WITH 
BULBILS 

In :he course of hN ^iiid'es on Hyphomycetes of 
B'-rep./. tne auihcr col.ecied an interesting species 
P tie ■ Berk and Br., on dead bark of 

Tk.... -rec'e-. The morphological characters 

-h :ne ii.nc:.- are c'r en belou, 

roiorhe'^ : d^rk biac.ki-h broun to black, irregular 
..r.d oTter. e::u>ed. Mrceiium partly immersed but 
f:.rerf:ciai. co.mposed of a network of 
-raneheJ u.nJ ana‘'::mo.'^'nc, ^ubhialine or brown, 
.'mooih or occasioneii> verrucuiose : coniiicphcres 
roTT.e iateru'ij- cn t.he hyphae, s-mpie. straight, 

occa>’-,:.'r.ahy curved, continuous, surh> aline to light 
nr^vvr. concoiorou' 'uith h>pr.ae, 3-10-5,-m long, 
3-5 -rrt truck. Coruii'a formed singiy as bicwn out 
e.nd' u: the are\ cf each con'diophore, st.^a-ght or 
-u.rseu. U'^a.i:, obci.u.ate -or obpyriform, sometimes 
^,-h-pherical or O'vuh muriform, 5-lS ceiled, with 
:re ce'i' arra.noed in 3-8 irans\erse rows, smooth- 
^-.liicu. rrov.n C' dark brown. 20-38 um long, 

15-23 ...m th'ick in the broadest part. Bulbiliophores 
ncrne iateraiiy on the ru. phae. simple, straight, 

c;. i.r.ur'cai. h;vaiine or ^ubhyaiine, 7-13*5/^m long 
,-.nu 6*5-15.-.m thick : btiibils generally globose, 
2'’-5o-'‘5 -m in diam, b.mv\n to dark brown, smooth 
cr tuhercuiaie or with 5-20 radial appendages, some- 
'•nre' w-ith mtiiiicellolar tuberculate outgrowths at 
ba^ai pan around bulbiliophores : appendages stiff, 
‘‘t.-aicht. bu.pha-like, 0-5 septate, 20-55 um long, 
5-1'-m wide, simple, rarely once branched at the 
apex, sometimes bearing conidia terminally or 
iatera'lv. The canidia and bulbils usually become 
detached through itaciure of the wall of the coni- 
dicrho.’-e and each conidium carries away with it 
the upper pan of the conidiophore. 

The present spec es of Pithomyces Berk and Br. 
diners from all other taxa classified in this genus 
trom the characteristic stipitate bulbils and conidia. 
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Figs. 1-iO. Plihomyccs biilhillus. Fig. i. Deve¬ 
loping conidium. Fig. 2. H>phae with a conidium 
in side view and five scars of broken conidiophores 
in top view. Fig. 3. Conidia. Figs. 4-9. Slipitate 
bulbils. Fig. 10. Cells 'n a small fragment of 
bulbil. 

Pithomyces biilbUiiis Satya sp. nov. 

Coloniae effusae, fuscae vel atrae. irregulares. 
Mycelium superficiale ex hyphis septatis. subhyaiinis 
vel brunneis, levibus, rarios verrucossis, 3-7-5—15 .i^m. 
crassis, ret'ciilaiis compositum : conidiophora singula 
ex lateribus hypharum oriunda, simplicia, recta, 
cylindhca, continua. subhyalina vel pallide brunnea, 
3-10-5longa, 3-5 crassa ; conidia singula in 
apice conidiophori oriunda, recta vel curvata, 
obclavata vel obpyriforma vel rotunda vel ovalia. 
dictyospora, 5-18 cellularia, vulgo cellulis in 3-8 
ordines transversa depositis, brunnea vel atrobrunnea, 
levia, 20-38 Mm longa, 15-23 Mm crassa. Buibilio- 
phora singula ex lateribus hypharum oriunda, 
simplicia, recta, cylindrica, hyalina vel subhyalina, 
7-13*5 Mm longa, 6*5-15 Mm crassa, bulbilia vulgo 
globosa, 27-50-75 Mm in diam., brunnea vel atro¬ 
brunnea, levia vel tuberculata vei cum 5-20 
apendicibus ; appendices r'gidi, recti, similis hyphis, 
0-5 septati, 20-55 Mm long!, 3-5 Mm lati, simplices, 
non-nunquam producentes conidia acropleurogena. 

In cortics emortuis Eucalypti sp. leg. H.N.S. die 
1 Januari, anni 1965, typus positus in C.M.I., Kew% 
sub xiumero IMI 111863. 
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A NEW SPECIES OF MASSARISA S.4CC. 
Authors cch.ected a speries of on dried 

Steen p.'eces ot LuKtuKu cuKara L., whic.h diTered 
from al! the exisi’ng spee’e'-'^ T. havinc 3-ce'.ied 
spores and ard-.e.-iaie ar.-angemen: of a-cespores. 
Flence !i is remg ce^erxed here as a new >pec'es. 





Pi 

Fig. L a. Median L.S. Periihecium, B. Asci 
containing ascospores, paraphysoids. C. Ascospores 
w^ith mucous sheaths. 

Massarina trice!uila Sp. Nov. Pan war and Kaur 
Ascocarpae pyriformes, innatae, d'spersae inter 
emoriuorum ramunculorum coriicem, rostrum nigrum, 
erumpens, 220—405 '■ 2CO-3S5 m magniiudinis. 

Ascocarpae qoarum crassiiudo parieiis est ampli- 
tudinis 3-4 cellulae. habeni crassos parieies, cellulae 
polyhedrae, ei cellulae inieriorae cavitatem versus 
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endogenous gro^vth substance level 

IN SWEET ORANGE LEAVES AS INFLLENCED 
BY -SaNKUTEGULU' 

A DISEASE looad} kno’^n u> ■S^r:k:;:ep„A' oo 
unknown eroM-o: .ha- beer, reported b;. Redd;, ar.d 
Monhik Thk J-sea-e •- ’O'doA rre’.a'er: A C.:d- 
dapah and Ar.ar.tapor D'btr-et^ o: Ar.dhra Pr^deAr. 
causing hea'Os io^-e- to the cdru-, ct-op. The ch'e: 
symptoms are the >eiie\ATc and redoc*'Cn m size 
of the lea\es. prematofe 'ear drop. d-Sio-ted fr_:ds 
and even smaii fr^tins turning Jo’i eiiovv beoomhng: 
stony and utiimaie"}' ieadm.g to t.he death of the 
tree. In the pre-eni •n\e-t'gaTor. an attempt has 
been made to e’licMate the effect cf the disea-e on 
the endogenous grosith -tib^tance leveis 'n the iea%es 
to understand as to vnat extent the promoter ' 
inh'bitor baiance has been aiiered. 

The material for the ^tt:d\ v^as collected in a 
C'triis orcha.M near kadmi -.A.P. ^ shovving :>p:cal 
disease srmpioms. Leaves from the healthv and 
diseased plants of the same age were collected and 
the endogenous growth substance levels were 


e-tmtated. The leaves were extracted as per the 
method of Goldschmidt and Monselise- and the 
r-'ce coieoptiic b'oassay was carried out to assay the 
growth 5'jb>tance activity acco.^ding to the method 
of Da> tc t:/. «1965 l The results presented in the 
hi-tcgrams are the mean of four independent estima- 
:-or.-. The data were statistically analysed. 



PfG 1 

?!G. !. Endogenous growth substance levels in. 

and «Bi Diseased Sweet Orange leaves. 

: Dot‘-:-J I'nes indicate the length of rice 
'•Cwr.d 'eaf sheath in distilled water control. 

T Indk'ates s'gn’rlcance at IT level. 

It. the health;, leaves < Fig. I.A), a significant 
nrorr.otT.g aetvity v as noticed at 0-2—0*6, 

while it wa- no: s'gniheant at R^. 0*0—0-2. The 
T.h’b’tor;. act w hy was s'gnificant at R^. 0-6—0 *7. 
In the dseasrd leaves (Fig. 1 Bi significant promoting 
act v:t> was not evident at any of the R^. However, 
a bt-.r.d of -'gn'ncant inhibitory activity w'as seen at 
R.. -‘f-'Vv rar.l\ corresponding to the ^j-inhibitor 
zone of 0*4-wj--\ Thus a tilt in the hormonal 
ba’anee tcwa.'ds the accumulation of inhibitors is 
apparently clear. The cor.sp‘ci;ous absence of signi- 
hc.-.n: promotT.g i^ctiviiy in the diseased leaves as in 
the pre>en: -:ad> was aSo reported in mosaic injected 
Sathgud- leave- . Rao and NarasimhaipT). Hanks 
ana Feldmitr.' al-o observed a reduction in the 
er.dogenou- ptomoter level ’n exocort'ls infected citrus 


The nm: author is grateful to the C.S.I.R. for 
ttnancml as^'.star.ce. 

5.\ . Ag-lcaltural College. M. R. K. R.vo.=^ 

TTupaihi 51- 502 i.A.P. K B. N.vrasimham. 

Murch 25. 19-5. G. S. Reddy. 

V. D. Murthi. 


Present address : Central Mango Research 
Station, Lucknow 226 006. 
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SHORT SCIENTIFIC NOTES 


Heterostyly ie Solanum khaslanum Ciarke 

SG'.anum khasianum Clarke a wild plant which 
forms a rich source of the glyco-alkaloid solasod'ne 
used in the preparation of cortisone and other sex 
hormones. In a breeding programme aimed at 
crop :mpro\'ement. the occurrence of flowers in 
which the stales were of different lengths on the 
same plant was obser\’ed to be a common feature 
of this crop. Studies of the frequency of occurrence 
of these flowers in relation to variety, age of the 
plant and fruit set are presented in this report. 

Two varieties of Solanum khusianum were used 
in this study. One is a wild collection with straight 
spines and the other is a mutant with cuned spines, 
obtained from the Bhabha Atomic Research Centre, 
Trombay. 

The length of the style varied from less than a 
millimetre to as much as 15 mm. The variation 
was rather continuous but 2 broad categories could 
be recognised. In some flowers (long styled), the 
style is long and is clearly seen above the column 
of the anthers. In the second type (short styled), 
the style lies well below the column of the anthers. 

The frequency of occurrence of these 2 types 
of flowers has been obser\'ed to vary- with the age 
of the plant. When flowering started, the 2 types 
of flowers occurred approximately in equal fre¬ 
quencies. As the plant aged, there is a distinct 
increase in the frequency of the long styled flowers 
subject to minor fluctuations. 

The functional normality of these 2 types of 
flowers w'as tested by making all possible crosses 
involving flowers of the same as well as different 
plants. The most successful crosses were those 
where the female had a long style. Fruit set was 
nearly 90% in such crosses, irrespective of the 
nature of the flow'er from which the pollen was 
used. There was practically no fruit set in crosses 
on short styles. 

Heterostyly is a common feature observed in 
solanaceous species^’^. The observ^ations on Solanum 
khasianiim presented here are in agreement with 
those in brinjal and tomato, where fruit set is maxi¬ 
mum in flowers with long styles’^ How^ever, in 
brinjal^, hand pollination of short styled flowers 
increases fruit set unlike in S. khaslanum. 

The causes of these variations are not clearly 
understood although the effect of weather and 
season are suggested to be the main factors^. The 
production of 2 types of flowers could be of evolu¬ 
tionary significance. In nature, the short styled 


flowers should se: iriiii cnT from icif-r..... omrnn. 
while the i^^ng ied cne^ could do -u either 

self or cro^*; pollination. The phenomenon of 
heterosivl-e mich: ha'-e beer, e^obced a^ a generic 
homeostatic mechanism for me release and mainte¬ 
nance 01 genetic \ariaomt}. 

The authors a."e gratefL:! to Dr. G. S. Randhawa, 
Director, fo.^ his inte.-eii and encouragetneni 
Indian Institute of L. R. Mlrty. 

Honicultural Resea.mh. K. Aur\Ha.\:, 

Bangaiore, January 17, 1975. 
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Studies on the RhLzosphere Micofiora of Ginger 
Zingiber officinale (L.) Rose 

During the course of irivesti cation of rhizo>.phere 
mycoflora of ginger o/hchiuh «. L. - Rose] 

the following fungi were isolated. These fungi have 
not previously been reponed from India-Their 
diagnostic characters are as follows : 

Chaeiomldiiim subfimei: Seth, in Tram. Br'.:. Mycol 
Soc'.. 50 (1), 45-47, 1967. 

Colonies on PDA greyish black : periihecia with¬ 
out ostiole, globose, black, covered with loose mass 
of hairs, 160-275 diam. attached to the subiiratum 
by rhizoides, appendages of two types, dark brown, 
thick-walled, smooth to distinctly roughened. 5-5- 
wide, w'ider at the base, septate, unbranched, :ong, 
ending in a rounded hyaline lip ; and yellowtsh 
brown, septate, ver>* minutely roughened, straight, 
3_4..5u wide, ending in a hyaline tip; asci club- 
shaped, situated at the base of the ascocarp, 
8-spored. ascospores irregularly b:-serrately arran^d, 
paraphyses ffliform present only in the early stages, 
ascospores light to olive brown, broadly lemonshaped, 
7 - 5_9 X 5-5-6 *5 p, slightly umbonate at both ends. 

The culture has been deposited in the herb. 
l.M.I. No. 172195. 

Fusariufn avihrosporioides Sherbakoff :n Mem. 
Cornea tivric. Exp. S:a.. 6, p. 17c, 1915. 

Aerial mycelium white w:th weft of rose or 
■salmon colour, substratum leather brown or l:ght 
red, i-celled conidia 4-6 y 3-8 a, 3-5 septate, 
spindle—to lance-shaped slender conidia, 35 X 
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Efficac) ef Rcswantu ritreni^si Against ParamphiAlc- 
mlasis io (ioais aijd C uUes 

PcT^iViP^. 'ioir. ■- :o rj .. serious 

he\inlr.:h:: p;"^.-;cr;i ..f InJia” rj^i'n^n!- ' Varm^, 
195" i. Thi.' n^iiiirS: ouirrcak^ uf the d:kease in 
Bihar arv’ ofi^n encoantereJ pariicaiarA in Hood 
aifecteJ ar;ia^ e’^er. lear, after rains from October 
to March. Larce r.amrvr of Jracs has been tried 
for its ireatmcn:. The e:hcac> of Re^orante! has 
been a^^e^^^eJ -n th-'* note. 

in the month of jur/aar>. 33 ^Oai^ 3 months of 
ace uere purjr.a.'rcd trom Patna for some exreri- 
menial uork .roi uhhhn a 'aecf* :he>e animai'^ 
started showinc s'mnptoir.^ of d'.arrr.oea and bottle 
Jaw. Wiihm a ucek, 13 aninia'^ died and post- 
manem examination resea'.ed n^mercas immature 
and mature paramphAtome.^ -n the r.:me.n, abcma^um 
ana uOUucnam. a.'s'-'cnao.e to Cop-.orro-rr^: spp. 
The rema'n;nc 2«; animai^s 'houed smu'iar r.pical 
sympiorro of Paramphi^:om:'a.r-.:5. Faecal ^ampies of 
all these animai^ aere examined and 12 of them 
were positive for paramphi'^tome eccs. To these 
20 animais, a -incle dose of Resoranteh 2, 6-dihydraxy- 
benzoic acid-4*mromanidde --Terenolr' uas given. 
One mi sm>pens;on prepared from y c of the 
Resorantel poujer in luOmi water wa.' adm-inistered 
per kg body wi. ptr sz t. the morninc bcfose feed 
I about 65 me ml actwe 'ub^tanceu Treated 
anirnaK were observed da:i> for 31- da\s and weekiv 
weight vva> recorded. .\ner a week faecal samples 
of ad; the animals were feund compleiely necative 
for parampmAionie eggs. Weeklv ae-ght showed 
a gain of 0-3 to kg per animal, .\iier the 


t.-eatmenn there uas marked improvement in the 
cene.’-a! conditions of all the e.xperimenta! animals 
and tnese recovered completely. 

The drug was also tried on calves. Ten clinically 
po^:ti%e cases of Paramphistomiasis were selected 
f.'om an outbreak of the disease from Muzafferpur 
; Binar« and were treated with Resorantel in similar 
dosc^. The ardmais were observed for a month, 
ana except 2. all calves recovered completely. 
These ob.^ervations suggest that Resorantel 
Terenoi:. far a cesiocidal drug is also effective 
agai.n>i Paramphisiomiasis in goals and calves and 
:hii hnd'.ng confirms the work of Gaenssler (1974) 
on Fuiuiiiri::s:onu<i}i microboFuium in South Africa. 

Disease Investigation. B. K. Sinh.x. 

Controi and Livestock J. S. AJiLUW.xLi.x. 

Production Centre, 

B'har, Patna SOU 014, March 21, 1975. 


'• Product of M. s. Hoechsi AG and Behringwerke, 
Germany, made available by the kind courtesy of 
Dr. B. N. Sahai, Bihar Veterinary College, Patna. 

1. \'arma, A. K., “On a collection of Paramphis- 

lomes from domesticated animals in Bihar,” 
Irn/iim J. Vet. Sci. 1957, 27, 67. 

2. Gaenssler, J. G. “Funher trails of the efficacy 

of Terenoi in cattle and goats in South 
-Africa.” Hoechsi Bfue Book, 1974, 24, 94. 


Two New Records of Clupeid Fishes, Iliska kampen 

and /. siriskai from the Arabian Sea 

Ihsha kiifi'.pcfi: was originally described^ as 
Pt'VoKu Kamren: from Java and Borneo. Norman- 
recorded this species from Madras, based on a 
single specimen in the British Museum, but it has 
been identihed as Ilhhc: tnepaJopicr'a by Whitehead 
' 7:-.'.::;. Recently /. kampen: has been recorded 
for the fi.-si time from the Bay of Bengal by the 
present auihor-\ The species is now being recorded 
for the f.rsi lime from the Arabian Sea based on, 
140 specimens collected at Bombay in January 1975 
and ’demined as described earlier-' ; body depth 
26*3-29-5 in of S.L., D 16-18, P 14-16, V 7, 

42-45 : gillrakers 10-11 21-23, scutes 18-20 -f 

8-9 f total 26-28 I. The large number of specimens 
show that the species is abundant in the region. 

Itishu sirisha: has been described as new from 
\':sakhapamam on the east coast^. The species 
can be ideniihed by the characters described 
earlier^ ; swimbladder without post-coelomic 
extenkon ; body depth 30-0-35-35-2 in Cr of SX., 
D iT'-I8, P 15-17, V 7, ,A3S-44 ; gillrakers 10-14 -j- 
24-2”’, scutes 18-20-9-10 (total 27-29). This 
species is now being recorded from Cochin based 
on 5 specimens (June 1973), and from Bombay 
based on 3 specimens collected during January 1975. 
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,;r.: :o C. S. !\^o, Indian In^iituie o: 

T ecn-'-C.O-: . PovvaL Banibav, and lo the Research 
0:'::-’2r, T^raroreua'a Marine Bio’ogicai Station, 
:'cr :heir help in the coilection of specimens. 
Dep:, cf Zooiogy, B. V. Seshagiri R.\o. 
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Insect-pollination in Ber iZizyphus mauruiana Lamk.) 

Ber fruit contains appreciable amounts of 
vitamins ‘A‘, 'B' and ‘C*. It has more protein, 
calcium and vitamin C as compared with apple. 
The caloric value per 100 gm of the fruit has been 
reported to be 55 and it has 75-150 mg of vitamin 
C per 100 gm of the fresh fruit-. 

The flowers of the Ber are cross-pollinated. 
Because of its pollen being heavy and thick in 



stone irui: and -hovved ina\'m„rn bei- 

•Aeen 12-2 p.m, daiiy. I: W per 

minute, it thus ^ nev. addition :o :ne iis: of 
•nsect-poiiinatori of Ber already reporied. 

It is conciuded that F. ma;. no: be 

considered as a nuisance bai an 'mpcrta.n: roiiinator 
of the Ber and its nesus near or -n :he Be: orchards 
should not be destroyed. 

College of Agriculru.-e, J. S. Dhaliw.u.. 

Punjab Ag.»*:cuiiural Univ., 

Ludhiancu Xtuy 2. 1975. 
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REVIEWS AND NOTICES OF BOOKS 


“Giene- and the Genetic Code : The Chemical 
Basis of Life. By J. D. Cherayii.(Tata McGraw- 
Hill Publishing Company New Delhi-49), 1974. 
Pp. 187. Price Rs. 24-00. 

Although Watson and Crick postulated the double 
helical structure for the genetic material DNA in 
1953, this discovery did not have the immediate 
impact it should have. With the recognition of 
this work by the award of Nobel Prize (for Physio¬ 
logy and Medicine) in 1962, there was a sudden 
explosion in knowledge of the chemical basis of 
genetics and a new branch of science, molecular 
biology, came into existence. In less than 5-10 
years the finer details of the genetic code, protein 
biosynthesis, etc., were worked. 

In this book of 187 pages Dr. Cherayii tells us 
the story of these exciting developments. The book 
is divided into 8 Chapters—Introduction ; Concept 
of the Gene ; Gene and Protein : Chemical Nature 
of the Gene, Nucleic Acids and Proteins ; Decipher¬ 
ing the Genetic Code ; Mechanism of Nucleic Acid 
Biosynthesis; Mechanism of Protein Biosynthesis; 
Other Functions of the Gene. Each Chapter is 
self-contained with its own bibliography. 


The book is written in a simpie and lucid style. 
The concepts are stated clearly. It is also happily 
free from many printing and graminaiical errors; 
the reviewer found only one or two priming errors 
and a single grammatical error—more s'.mpler— 
on p. 47. 

The effort of the author to pack as muc!: infor¬ 
mation as possible into this little book has resulted 
in a scanty treatment of cenain topics. C.^apier 5 
on deciphering the genetic code in some places 
sounds like a dictionary’' of scientific words in 
molecular biology. This has also lead to juxtaposi¬ 
tion of certain statements which do no: follow a 
logical order. Further, in his effon to explain certain 
concepts in clear terms, he has repeatedly used the 
phrase "in other words’* which has a jarring effect. 
There are a few loose statements such as the one 
on p. 27 on the net charge on a protein molecule 
and the one on p. 57 on the secondary structure 
of a protein. 

The book covers adequately all the aspecib of the 
gene and the genetic code. However, the reviewer 
wishes that a chapter on genetic engineering, at least 
on the possibilities and limitations, had been added ; 
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Ht,*'•''■• .ac k'li-j! .*.*r* mi.’****,; 'C <Jkin Tv con^'acrab'.y 
;mprov,.\.. ir:;; .j—L;r:jj rro; ■ JeJ r> a canipuier 

:s '.cr") dx:-p ':n th;; “The people com¬ 

puter •aArrh^e r: u c^“-'..A moY-ac operahon''. 

Other cent":rut on' :nch:Je "Some physical 
cha:aeter'-:o' cT m'crocrv'tiii'ne Cehiilose'h “Per- 
fiuorocpv’ rronree entui>-on> rac-o opaque media"’ 
and "A k'nct'C '.tad. of the 'Oiid ^taie transforma- 
hon of '-oJo:m hoarbon.ne to >od*urn carbonate". 

The io..rn.i' nte.nd' to co'^er aii aspects of the 
deveiopmeni uod product-on or drug> including 
both the techn:c.ii -no orcaniz^ticnal aspects of the 
pharmaceuticai ;ndu^:ry. 

M. StRSi. 


Rothamsted Experimental Station Report for 
1973. f _:nd U. Acricuitorai Tru^.:. 

Harpeuien. tk , ?^rt i : Pp. 412 : Pan 11 : 

Pp. 2-5. Fr^cc noth rart' .3.‘Ad 
The procre'^^ of wo:?, at Rothuni>:ed continues 
to be as stumuiaiinu as ecer. Tni? ye^r ^ new 
Department of Moiecuiar Sirucr..re> he.', been added 
to the Hianon. Signihcuni nndm.cs reported are the 
methods attempted '^vt.c mtrccer. loss, use of 
adhe-^iie' and m.croen^urs.:..'^::on in the formula¬ 
tion of pesticide' irt reguiahne their seiectivity and 
persistence. 

Coniroi oT wir^i di^easCN of plants has always 
been a great problem, the methods adopted at 


r Currem 
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n.'-e.^en: being mainly vector control, etc. The 
:.ra:ion finding that injection of polyacrylic acid 
cave control of TM\' is reassuring and gives hope 
that a spray reagent may be found. 

Pan ii which consists of special papers by the 
'.larT o: the station. The papers on physioiog\^ of 
grain >ieid and root growth of cereals are parti- 
cuiari) interesting. V. N. V. 


Treatment of Inborn Errors of Metabolism. 
Cunt!:! Treatment and Future Prospects. By 
j. W. T. Seakins, R. A. Saunders and 

C. Toothill. ; Churchill Livingstone, Edinburgh j, 
1^73. Pp. 260. Price £7.00. 

Inborn er.’*ors of metabolism constitute a fascinat¬ 
ing spectrum of diseases which result from 
congenita: deficiency of particular enzymes caused 
ry the presence of an abnormal or mutant gene. 
After ider.tincaiion of the diverse biochemical 
ar.normaiities in these diseases, the present lines of 
.“c^earch ha%e been aimed at the modification or 
alleviation of these defects by appropriate thera¬ 
peutic measures. The status of current treatment 
as ueii as future prospects form the subject of 
this monograph which repons the proceedmgs of the 
tenth s>mposium of the Society for the Study of 
inborn Errors of Metabolism held in United 
kingdom in 1973. 

The initial chapters deal with the assessment of 
dietary treatment of Phenylketonuria (PKU). The 
results of the collaborative study conducted in 
U.S.A. from 1967 have been optimistic. The deve¬ 
lopment of the treated PkU children has been 
found to be normal, irrespective of the mild or 
moderate levels of phenylalanine in their diets. 
The hyperphenylalaninaemic variants and the 
^ea^o^s for the low incidence of PKU in females 
have also been discussed. The important questions 
as to when to wean these children from the special 
die: and the probable consequences with regard 
:o growth of intelligence have been analysed. The 
discussions of the dietary’ treatment of Histidinaemia, 
Pro!inaemia, Hydro.xyprolinaemia and Galactosaemia 
."eneci the panicular problems pertaining to these 
conditions. 

Professor Scriver in his Milner lecture has 
reviewed the several aspects of the hereditary 
vitamin dependencies or the vitamin responsive 
inborn errors of metabolism. A perusal of the list 
Table 3. p. 138} indicates the universality of the 
be\era] o.^-gan systems involved in these conditions 
.iS well as the identified apoenzymes which have 
been proven or presumed to be the aetiological 
factors. The discussion includes the guidelines for 
future research as well as the hazards which follow 
the indiscriminate use of certain vitamiiis. The 
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other papers deal with the treatment of vitamin D 
resistant rickets as well as the possibilities of altera¬ 
tion at the molecular level by therapeutic measures 
aiming at the prevention of accumulation of toxic 
compounds. 

Treatment of hyperbilinibinaemia and mucopoly¬ 
saccharidoses as well as the metabolic aspects of 
leucodystrophies and lipidoses form the themes of 
the other chapters. 

This elegant monograph contains a wealth of 
informalion and will prove of great value to 
paediatricians, biochemists, neurologists and all 
others interested in diseases of metabolism. 

A. G. Krishna. 


Algae : Form and Function. By G. S. Vcnkai- 
raraan, S. K. Goyal, B. D. Kaushik and Paromita 
Roy Choudhury, (Today and Tomorrow’s Printers 
and Publishers, New Delhi), 1974. Pp. i-v a- 562. 
Price Rs. 75*00 or $ 15.00. 

Generally, the algae have been taught in the 
various Universities in India since quite a long 
time, purely from the point of their structure, life- 
history, interrelationships and their bearing on the 
origin of land plants. This has mainly been due 
to the strong influence of the classical work of 
Dr. F. E. Fritsch in his magnum opus entitled 
The Structure and Reproduction in Algae 
published in two volumes (1935, 1942). The 
recent advances in the various disciplines of Botany 
particularly from the experimental angle which 
mostly includes cultural studies and the study of 
plant cells at the ultra level have thrown significant 
i'ght for a proper understanding of their structure 
and metabolism. From these points of view, the 
a’gae have served as suitable material for providing 
a rich source of information. Taking all these 
f o nts into consideration, Dr. Venkatraman and his 
co-authors have made a creditable attempt in a novel 
manner by providing an account of the algae from 
the po'nt of view of their form and function. After 
an interesting foreword by Dr. G. E. Fogg and a 
good preface by the authors on the scope of the 
work, there are extfemefty weil-written accounts 
on General Mo phology and Ecology, Metabolism 
and Econom'c Aspects of Algae. 


52 ^) 

The entire approach ;s new becaiise the mfor- 
mation provided is organised into a series of weli- 
thought-out questions w'ith cogent answers on the 
structure at the uiira level, metabolisin ana physio- 
logy and economic uses of aigae. 

The accounts on cell organization, poysiology' 
and genetics are particularly well dealt with, 
focussing at the same time the most recent dis¬ 
coveries. 

.After reading the book, such aspects as general 
metabolism relating to nutritional requirenKets, 
respiration, nitrogen fixation, amino acids and 
proteins, and mutation and genetics, one wonders at 
the great potentialities the algae can provide fot 
future work. One is also bewildered at the great 
economic uses lo which they can be employed. 

While most of the illustrations axe well drawn 
the photomicrographs could have been better if 
they were printed on suitable art paper. At the 
end of each chapter there is an up-to-date biblio¬ 
graphy. 

On the whole Dr. Venkatraman, who is well 
known for his expert knowledge cm this subject 
and his co-authors, have to be cx>ngratulated for 
bringing out this interesting treatise on algae from 
a thoroughly modem approach and their desire that 
it should be useful to the student community by 
dedicating the book to them is most apt. This 
book must find a place in the libraries of all 
educational and research institutions. 

K. Scbram.^nyam. 


ANNOUNCEMEKi S 

Winter School on Physiological Fluid Dynamics 
The Winter School, sponsored by the Indian 
National Science Academy, New' Delhi, will be held 
at Indian Institute of Technology', New Delhi, from 
December 8-19, 1975. The travel and local expenses 
of the participants whose papers are accepted for 
presentation will be met by the organizing com¬ 
mittee. Those interested in contributing the 
Research papers are requested to send the abstract 
of the papers by July 31, 1975. 

For further details and information, please write 
to : Prof. M. P. S'ngh, Department of Mathematics, 
Indian Institute of Technology, New Delhi 110 029. 
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TOTAL ELECTRON CONTENT OF THE IONOSPHERE 0\ ER THE M\GNLTiC LQUAlOR 


R. G. RASTOGl and K. N. n ER 

Fkysxui Rtstarch Laboraiory. AhnitdabcJ. SiU’j'jy^ 

AND 

J. C. BHATTACHAR\'YA 

Indiiin insriiute of Asiropliysics, Kodaikana: 624 162. liia'.u 

Abstract 

Total electron con rent or the ionosphere a: K-^aaikanal * cip \, Gejpr. 

longiruce is measurcj using me raracay rotation o: the -rl; MHz signals rr^ftn tne 

lo^- orbiting beacon satellites explorer 22 ana 2" uoring the perioo Ao^entner 
December lV'66. The biurnai variation of X^ is compareo with rne aiarnal variation of 
the maximum eiectron densiu’ in the F region, X..r,- The noon nitc-o-t which is present 
in X;„ is nor seen in N^. The latirudinai variation or X.-, obrain-d by combining the 
observations at Kouaixanal and Aninedabai indicate the presence of the equatorial anomaly 
in X; u’ich pe^ak around 15’ dip latirude. The results are discussca in relation to the observa¬ 
tions at other ecuaiorial stations in African and American sectors. The latiruainai annmalv 


in neutral density is suggested to play a role 
Introduction 

i^HE equatorial ionosphere is characterised by the 

well-known Fo anomaly, i.e., the latitudinal 
variation of the midday value of shows a bite- 
out at the dip equatOx** and the daily variation of 
f(,F^ at equatorial station shows a bite-out around 
noon. The wide network of the ionospheric sound¬ 
ing stations has provided understanding of both the 
latitudinal as well as the diurnal anomaly of the 
region under different geophysical conditions. 
The radio beacons on-board satellites have provided 
a useful method of computing total columnar elec¬ 
tron content in the ionosphere (TEC). The measure¬ 
ments of TEC at Hiiancayo by Blumle (1962), and 
at Ibadan by Olatunji (1967), showed no noon bite- 
out. Rufenach et al. ( 1968) analysing faraday rota¬ 
tion records of the 54 MHz signals from the 
Transii 4-A satellite at Bangkok showed that TEC 
increased monotonically from the morning till noon 
or early afternoon hours while the peak electron 
density (N^F^,) showed the midday dip and late 
afternoon maximum (for the low sunspot con¬ 
sidered). Combining the observations at Hong 
Kong, Bangkok and Singapore, they found that 
latitudinal variation of TEC during the da>time 
showed distinct trough over the equator with 
peaks at about ±: 30magnetic dip. Rastogi et al 
(1973), combining the observations at Thumba and 
Ahmedabad, showed distinct development of the 
latitudinal anomaly in TEC with time after 06 hr 
and its vanishing after 20 hr, but no diurnal anomaly 

Part of this paper was presented at the Sym¬ 
posium on Beacon Satellite Investigations of the 
Ionosphere Structure and ATS-F Data held at 
Moscow in November, 1974. 


in rhe lariraaica: variadon of X; * 

in TEC wa!i evident ever Thumba. It may be men¬ 
tioned that other authors have suggested the midday 
bite-oiu to be preserxt :n TEC at equaicrial stations, 
vH. Skinner (i966j for Zaria -dip 2‘N.), ’V'eboah 
Aniankwah and Koster (1972; for Legon idip 
V'4'Ni. However, Bandyepadhyay 11470; showed 
a dip in TEC at Huancayo at about 14 hr and 
OnwLkvc found a dip in TEC at Ibadan 

around 15 h.^. With these varied data of TEC at 
equatoriai starions, it was felt necessan." to examine 
the faraday rotation observations at Kodaikanal 
(dip 3*4'Nj for the low sunspot years 1964-66. 

Data and Results 

The recording equipment consisted of E-\V 

oriented dipoles fed to Hammerlund communication 
receivers through a HF converter and the output 
was recorded by strip chart pea recorder. Only 

40 MKz records are analyzed for the present study. 
Total electx'on contents wei-e calculated for even' 
minute during the pass using the total rotation 
method (fl K NT /-} where the symbols have 
the usual meanings. Near the QT region the 
differential formula (d^ — K N^ dM/j- over short 
interval of time) was used. Regular ionospheric 

soanding records are obtained at Kodaikanal ever\' 
fifteen minutes. The ionogram taken at time 

nearest to the time of the satellite transit at Kodai¬ 
kanal was analyzed for the electron density profile 
using Buddens matrix method (1954) and there¬ 
from the height of peak F 2 ionization (/i^^Fo) and 
the peak electron density (N^F^) and sem:-thickness 
(Y^^F..) of the F.j region were computed. Horizontal 
drift velocity {\\} at ionospheric region was 
measured at Thumba using spaced receiver technique 
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KOD.AnsAMAL 1964-66 



Fig, 1 . Diurna' \ar:ai;on of iota' eieciron con¬ 
tent p^tik electron denshy in F., region >Xr...), 

height of peak F., ienizatioa k.-F.. and semithickness 
Y„F., of the ionosphere at Kodaikanai. Also sho\vn 
is the F reg'On horizontal drift veiociiy, at 

Thumba. Note that the maxima in V.;. V-F.-. and 
h^F,, and the minimum in N .,5 coincide fairly well 
in time. 

The mean value of N _ shows a minimum vaine 
around 04 hr, increases sharply after sunrise reaching 
a peak around 15 hr, thereafter decreasing steadily 
till 04 hr. The diurnal ratio of N„ is about 10. 
There is no evidence of the midday bite-out in N^. 
The NY curve show's min-mum value around 05 hr, 

. _ M 


and tv.o m.uxinra a: OS hr and around 16-17 hr 
V. ith a bite-oui around 11 hr. the diurnal i-aiio is 
about 6 . The heigh: of peak ionization h^Fc^ is 
min'mum. around 06 hr and maximum around 13 hr. 
The iemi-thickness is maximum around 11 hr. 

The r regie n ionospheric drift velocity V. is also 
^rou.nd ii hr. The maxima of V,. Y 
ard m‘n‘mum of N F.-, show clearlv that the 
dccrea>e of Np-.F.-, is due to the electrodynamic 
uri ik of the ionization over the magnetic equator 
du"'ng the m'dday hours. 

In Fig. 2 are shown the diurnal variation of 
N... a. the equatoriai station Kodaikanai (dip 3'N| 
and a: tropical peak ionization region, Ahmedahad 
-dip 34' NY for comparison. The diurnal variation 
of NY is very similar at both the stations the maxi¬ 
mum being around 1-1-15 hr. local. However, the 
values of NY. are reasonably larger at Ahmedabad 
than at Kodaikanai between 11 and 16 hr. 

-^;- -- - 
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Fig. 2. Comparison of diurnal variation of 
at Kodaikanai ? closed circles and broken line) with 
tnat at Ahmedabad (open circles and continuous 
I'ne*. IndYaMng the depletion of ionization at Kodai¬ 
kanai around noon relative to Ahmedabad. 

From a particular station the satellite goes through 
about 15' latitude du!*ing the useful recording period 
and so by combining the results of the same passes 
at the tvvo stations one can get the latitudinal varia- 
- on of >Y from the geographic equator to 30® N 
latitude. The latitudinal variation of TEC derived 
from seme such satellite passes common to Kodai¬ 
kanai and .Yhmedabad are shown in Fig. 3. We 
ha\e chosen the passes around midday hours only. 
ii is clearly seen that the value of TEC is minimum 
arcund the dip equator and is maximum betw^een 15° 
and 20 ' dip latitude, very similar to the latitudinal 
behaviour of 

Thus it is confirmed that at least in the Indian 
zone during low sunspot years the does show 
the latitudinal anomaly but the diurnal anomaly is 
not evident over the magnetic equator. ' 






Vo:.44.Xo .1 2'"-; V EhXyo/ 2 - Content of the 
Aug. S, 197J J 

The ^iS '.^e'] a.', ihe -atitudinal anomaly in. 

N_F., 's ^:.r';o.>.ea :o he :he consequence of the so- 
cT'cf •■fcun:a:n enc-c:” : :he ionization over the mag- 

net'c equaior is lifted up by the E = B force during 
*.he daytime and later the icn-zation diffuses to tropi¬ 
ca; iatiiuccs along the magnetic lines of force. If :t 
is V. hciiv true then the dady and iat’tud’nal vana- 
lions of both and should be very similar to 
each other. The ab-ence of the daily anomaly of 
X at the equator but the presence of latitudinal 
unomaiy of NT. during midday hours suggests some 
modificat'ions of the classical theory. First the 
e.xcess ionization around dip m 30' may be due to 
the accumulat’on of ionization over a large volume 


cf the equatorial 

ionosphere : at a particular station 

•in :h^ eciiatoria 

1 zone the transport of ionization 

awmv from the 

region is too small to produce a 

midday bite-out 

in XT,. 
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and ciirusion oi :or.;z.i*;t'r. wi' tr.e r.eutra, anomaiy 
has a major 'hare in .he ec__.:.a:'ie' anomai}' of the 
ion'zaticn. 1: is ai>o felt that the ca-iy variation 
of >2 at the equator ma;;’ ha-.-e iarce day-to-day 
and seasonal *. ai'iation such that the da} time bite- 
out :n X. IS not cMuer.t or. a'-eraging. Tne measure¬ 
ment of X_ at a number of eqtiator'ai stations using 
ine oeacon signais rrom a gecstationary sateTite 
would greatl} help soiFng the problem of the 
equatorial anomaly. The fo.ihcoming positioning 
of the .•\TS-6 saieiiiie at 35' east longitude would 
provide a unique oppor.unity to Indian scientists. 
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Fig. 3. A few cases of latitudinal variation of 
Xx combining the obsenations at Kodaikanal (closed 
circles) and^ Ahmedabad (open circles) clearly 
showing the equatorial anomaly in Nx- 


Recent observations have indicated the presence 
of latitudinal anomaly in the neutral composition 
20^ higher for XX and lOfr higher for 0 at ih 20® 
magnetic latitudes than at equator (Hedin and Mayr, 
1973 ; Newton and Pelz, 1969 ; Anderson, 1966). 
Chandra and Goldberg (1964) had theoretically 
ind’cated the geomagnetic control of neutral density 
in the lower F-region when the ion-neutral inter¬ 
action is dominant. This brings to question* if the 
ionization anomaly is wholly due to the transport 
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SPECrROPHOTOMETRIC DETERMINATION OF SOME ORGANIC NITROGEN BASES ANP 

lODliNE IN DICHLOROETHANE 

U. MURALIKRISHNA, N. SOMESWARA RAO and G. V. RAMANADHAM 
Department of Chemistry, Andhra University, Walt air 

Abstract 

A new, rapid and simple spectrophotometric method for the determination of brucine, 
strychnine, 1, 10 phenanthroline, 2, 2' bipyridyl and iodine has been developed based on the 
formation of triiodide ion via the charge transfer complex formation. Dichloroethane is found 


to be the most suitable solvent. 

Introduction 

iQPECTROPHOTOMETRIC determination of a 
number of compounds (donors and acceptors 
forming charge transfer complexes) is based on the 
charge transfer band maxima of the complexesi'-^. 
Some methods reported for the estimation of the 
bases are generally based on their basic^’S and 
redoxi5'7, properties and on spectral characteristics^ 
-of these donors. 

Brucine and strychnine have been estimated titri- 
metrically*'* involving the formation of relatively 
insoluble compounds with bichromate, mercury (II) 
and thiocyanate, the method being completed by 
titrating the excess reagent suitably. These 
procedures obviously are time consuming; 1, 10- 
phenanthroline and 2, 2'-bipyridyl are determined^ 
anologously, based on the formation of the insoluble! 
silver (II) salts. The titrimetric^t) determination of 
1, 10-phenanthroline, 2, 2'-bipyridyl, brucine and 
strychnine in 50% acetic acid-acetic anhydride 
solvent, potentiometrically with perchloric acid, 
indicates that these are monoacidic bases. 

We have earlier reported^i a spot test for the 
detection of 1, 10-phenanthroline, iodine and iodate, 
based on the formation of a complex between the 
base and iodine. However, there seems to have been 
no report of the determination of these nitrogen 
bases, utilizing the ultimate formation of triiodide 
ion. The present paper describes the spectrophoto- 
metric determination of these bases with iodine via 
the inner complex formation. Incidentally it is- 
possible to utilize the procedure for the determina¬ 
tion of iodine also. The method is quite simple 
and rapid as compared to earlier methods. 

Experimental 

.Reagents. —1, 10-phenanthroline (E. Merck)) was 
dried at 105° C and recrystallised from benzene, 
(m.p. 117° C). 2, 2-Bipyridyl (E. Merck) was 

recrystallised from benzene. Iodine (B.D.H. India 
A.R.) was purified by resublimation under reduced 
pressure. Chloroform, 1, 2-dichloroethane. methanol 
were used after purification by distillation by 
Standard methods^-. Brucine and strychnine 


(chempure, Analar) were recrystallised ^ ^ 
chloroform. 

Procedure 

Spectra .—Absorption measurements were 
with Beckmann D U Spectrophotometer at * ^ 
temperature (25° C) using matched silica cells, ^ 
pathlength. The spectra of the mixtures of bru^' 
iodine, 1, 10-phenanthroline-iodine, 2, 2-bipyJ‘''^^ 
iodine, strychnine-iodine in the solvent were 
with iodine in the solvent as blank. A charade* 
new band at about 365 nm indicates the fornunt^^' 
of triiodide ion, i.e., inner complex formation. 
colour of the solution at this stage is yellow. 

Procedure for the nitrogen bases .— 
aliquots of the nitrogen bases from the stock 
tions, prepared by dissolving accurately wcii-Jit’ 
samples in the solvent, are transferred to 10 ml ^ 
metric flask. Iodine solution. (1 ml) is addci I ‘ 
each flask and the contents made up to the 
with the solvent. The absorbance of the solut h»: 
are measured at the 365 nm against the ivui’r 
blank. A calibration curve is drawn from tl 

results. The sample solution is then treated 
an excess of the reagent and its absorbance mca'-tin 
against the reagent blank. The amount ol t 

base is then read off from the calibration ciuv r, 


Table I 

Titrimetric determination of mole ratio 


Volume of 

1,10-phenan¬ 
throline 

(O.P.) 

Volume 
. of 
iodine 

Amount 
of O.P. 
(gm) 

Amount of 
iodine 
(gm) 

r,tt n' 

hii > i 

10 ml. 

7*8 ml. 

0*2507 

0*4705 

1 ■ HU 

10 ml. 

8* 1 ml. 

0*2507/ 

0*4887 

1 * 

10 ml. 

3*i ml. 

0*2493 

0*5260 

2 ■ < )s' 

10 ml. 

3*2 ml. 

0*2493 

0*5420 

2 IS 


Procedure for iodine .—Suitable aliquots of 
from the stock solutions, prepared by disstj^jv 
weij^hed samples in chloroform are tr^$fer|-^.^[ 
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Table EL 

Spectrophotometric determination of nitrogen bases and iodine 

Constituent Amount of constituent (/xg ml) 

Solvent Reagent detennined - 

Taken Found 


Chloroform 

Brucine 

Iodine 

2-00 

2-00 



5-00 

5-02 




10-00 

9-95 




20-00 

19-90 

Chloroform 

Iodine 

Strychnine 

5-00 

5-00 



10-00 

10-10 




20-00 

19-95 




30-00 

29-50 

Chloroform 

Iodine- 

Brucim 

0-60 

0-60 



1-50 

1-51 




3-00 

2-98 




6-00 

5-98 




15-00 

14-95 

Chloroform 

Strychnine 

Iodine 

10-00 

10-00 


20-00 

20-20 




40-00 

39-50 

1, 2, Dichloroethane 

Iodine 

Brucine 

0-40 

0-40 




0-80 

0-805 




2-40 

2*42 




3-60 

3-55 

1, 2, Dichloroethane 

Brucine 

Iodine 

0-90 

0‘90 



2-60 

2-62 




8-50 

8-40 




22-00 

21-55 

1, 2, Dichloroethane 

Iodine 

1, 10-phenanthroline 155 

156 



22:) 

223 




340 

344 




455 

449 

1, 2, Dichloroethane 

Iodine 

2, 2' Bipyridyl 

320 

450 

322 

455 




578 

572 




650 

645 

1,2, Dichloroethane 

Iodine 

Strychnine 

2-00 

2-00 



4-50 

4-45 




12-00 

11-90 




18-50 

18-40 

Methanol 

Iodine 

Strychnine 

9-50 

9-80 



2-40 

2-55 




10-50 

10-80 




20-00 

20-50 

Methanol 

Iodine 

Brucine 

1-50 

1-60 


3-00 

3-10 




9*50 

9-80 

Methanol 

Iodine 

1, lO-phenanthroIine 60*0 

61-5 


90-0 

92-5 




125-0 

120-0 




215-0 

220-0 

Methanol 

Iodine 

2, 1' Bipyridyl 

120-0 

124-0 



224-0 

229-0 




340-0 

348-0 




450-0 

460-0 
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10 ml volumetric flasks. One millilitre of brucine 
solution (excess) is added to each flask and the 
contents made up to the mark with the solvent. The 
absorbance of the solutions are measured at 365 nm 
against the reagent blank. The concentration of 
the unknown solution is calculated by referring the 
absorbance data to the calibration curve. 

Results and Discussion 

In our previous communication^!, we have 
reported the formation of a blue precipitate which 
slowly changes its colour to brown in course of 
time. Further it has also been observed that the 
absorbance of a solution of 1, 10-phenanthroline and 
iodine in chloroform at 365 nm increases. This 
is probably due to the transformation of an outer 
complex to inner complex. 

Ashworth et alM studied the polarovoltric end 
point method for the titration of organic nitrogen 
bases, with iodine. They also found that some 
precipitate first forms which then takes on some 
more iodine to form an iodine richer product but 
could not explain the widely fluctuating data. Th© 
gravimetric method, as also the titrimetric method 
(of back titrating the excess iodine in the filtrate) 
in this investigation showed that the stoichiometry 
of 1, 10~phenanthroline : iodine =1:2 (approx.) 
as can be seen from the results in Table I. Our 
results on the gravimetric and titrimetric methods 
are exactly similar to those of Ashworth et alM. 

However, such difficulties in the spectrophoto- 
metric determination of these bases do not seem 
to arise with 1, 2-dichloroethane as the solvent 
(Table II). The deviations observed in the gravi¬ 
metric or titrimetric method may be due to slow 
transformation of the outer complexes, first formed 
to inner complexes. With comparatively stronger 
bases like brucine and strychnine the formation of 
the inner-complex and consequently the trihalide ion 
may be fast enough, so that the determination of 
these bases by the spectrophotometric method is not 
beset with such discrepancies. Similar type of fast 
transformations with the consequent immediate 
triiodide ion formation in more polar solvents has 
been reported earlier!-!"!'^. 

The deviations observed in chloroform in the case 
of 1, 10-phenanthroline and 2, 2-bipyridyl also can 
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be explained as due to the dependence of the trans¬ 
formation of the outer complex to inner complex 
and the dielectric constant. The variation to the 
extent of 5%, in the determination of these bases 
in methanol, may be due to the probable photo dis- 
sociationi‘'^ !‘> of iodine-methanol complex. 
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A STATIC UNIVERSE FILLED WITH SPINNING MATTER AND MAGNETIC FIELD 

Br. KUCHOWICZ 

Warsaw University, Radiochemistry and Radiation Chemistry Department, Warszawa 02-089, id. Zwirkii 

Wigury 101, Poland 


TJECENTLY, the Einstein-Cartan theory has 
become a fashionable alternative to Einstein’s 
original theory of gravitation^’S, Actually, is 
constitutes an extension of the latter theory, 
with, the spin being incorporated from the 

beginning as a dynamical quantity. The spin 

angular momentum is related algebraically to^ 
the torsion tensor of the underlying mani¬ 
fold which no longer has a simple Riemannian 
structure. But, at the present observational level, 
the consequences of the ECT (Einstein-Cartan 
theory) are practically indistinguishable from those 
of general relativity, especially since the equations 
in empty space are identical in the two theories. 
The torsion of space-time does not vanish in regions 
filled with matter. A characteristic spin-spin repul¬ 
sive interaction arises in the ECT which dominates 
the behaviour of matter at extremely high densities, 
say, above g cm'^, and is able to prevent the 
occurrence of singularities in cosmology. Non¬ 
singular models of the Universe have been construc¬ 
ted explicitly^"'^', which behave quite analogously to 
Friedmann-like models with a minimum non-zero 
radius of the Universe^. Trautman’s original value 
of this minimum radius, ca. 1 cm, may be raised 
by ca. 13 orders of magnitude if the /-gravity is 
taken into account^. Then the maximum density of 
the Universe is only two or three orders of magni¬ 
tude higher than the nuclear density, which sounds 
quite reasonable. Another approach to include the 
short range of the /-gravity (mediated by massive 
spin 2 -mesons) through a reinterpretation of the 
cosmological constanrit^'i- yields practically the 
same results : the possible prevention of the singula¬ 
rity. Instead of the spin-spin repulsive interaction 
characteristic for the ECT, there appears in the 
theory of Sivaram et aU^^ a repulsive scalar com¬ 
ponent of the massive /-gravity. The role of the 
cosmological constant in preventing the singularity 
is essential in the latter theorytO'i-. On the o-ther 
hand, Einstein’s static universe exists only with a 
nonvanishing cosmological constant. These two 
facts, together with the common consequence of 
the two approaches, makes it meaningful to ask for 
the possibility of a static cosmological model in the 
ECT. Such a model is only a very remote analogy 
of Einstein’s static universe, because the presence 
of spins makes it anisotropic ; numerical estimates 
yield values different from those of Einstein’s model. 


Our model is possible for the metric correspond¬ 
ing to Case 1 of Kantowski and Sachs^^ (a semi- 
closed model) : 

ds^- = - X- it) dx- - Y- (0 [de^- -f sin2 d # 2 ] 

4 - dt^cd ( 1 ) 


when we assume that the metric functions X and 
Y do not depend on time. The cosmological sub¬ 
stratum is a perfect fluid of energy density p and 
pressure p, with a density S of angular momentum, 
aligned along the jr-axis. Also the magnetic field 
H points along this axis. The detailed equations 
are derived elsewhereand we give here only the 
final results for the two metric functions and the 
average radius R of the Universe : 


X 




(2 - y) 477 G SttGHSq 


Y = 


V SttGH ’ 




( 2 ) 


Here c is the light velocity, G — Newtonian gravita¬ 
tional constant, — total spin of aligned matter. 
7 is the coefficient (1^ 7<2) in the linear equa¬ 
tion of state: p = (7 — l)p. Energy density of 
the fluid and spin density may be expressed in terms 
of the magnetic field : 


Let us assume that matter is composed of particles 
of mass M (identified with the nucleon mass) and 
spin 2 %, and let n denote the numerical particle 
density while N is the total number of particles in 
a universe of radius R. Then we have ; p— nMc-, 
S = ■h%n, Sq = Particle number density n 

and the magnetic field are well determined by the 
elementary constants : 

« = ^ 0 * 6 TO'^ y particles per cm^ 

7T 




V (2 — y)' y * 10 ^® 0 e. 


The transverse radius Y does not depend on the 
amount of particles present, and is equal to 

Y = hjlMc V 2 y (2 - y) 0-7* cm. 

1 

Vy (2 — y) ’ 


while for a total of N = IQSO baryons we get the 
“longitudinal” dimension X = (2 — 7 )'0*3*1030 cm. 
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and the average radius R = 2‘5/^y cm. Both the 
longitudinal and transversal dimension may come 
close to each other for a very “stiff” equation of 
state, with 7 approaching the value of 2. At the 
same time, magnetic field H goes to zero for 7-^2. 
It is interesting to find that the “longitudinal” 
dimension of our universe goes linear with the total 
particle number N, while the “average radius” rises 
with 

It is not possible to argue that the static model we 
present here has something to do with the actual 
universe in which we live. But in fact it may be 
related to the unstable initial stage of evolution of 
an expanding non-singular universe ; such a stage 
might have lasted an indefinite amount of time 
befoi-e the instability resulted in expansion. Our 
model is classical, and it does not take into account 
the effects of pair creation, etc., which should occur 
at such high values of the magnetic field. In spite 
of all possible counterarguments against the reality 
of models of such kind, this may be an interesting 
result in itself, proving the possibility of deriving an 
anisotropic, static model with aligned spins and 
magnetic field in the framework of the ECT. No 
analogy to this in the general theory of relativity 
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can be found, apart from the remote case of the 
Einstein static universe, where the term with the 
cosmological constant plays a similar stabilizing 
role like our spin (or torsion)-induced term in the 
ECT. 
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OXOVANADIUM(IV) COMPLEXES WITH o-HYDROXY ACETOPHENONE OXIMES 

N. S. BIRADAR,- S. D. ANGADl and V. B. MAHALE 
Department of Chemistry, Karnatak University, Dharwar 580 003 


npHE oximes^ are mainly used in analytical chemis- 
try as organic reagents to precipitate many 
metals. Potentiometric study- on a-hydroxy aceto¬ 
phenone oximes with oxovanadium(lV) has been 
reported in the literature. Saksena-^ et al., have 
reported 2-OH-4 Me-5-Cl propiophenone oximes. 
Bielig and Mollinger-i have prepared the salicyl- 
aldoxime complexes of vanadium (IV) and (V). They 
have isolated the vanadium (IV) complex with com¬ 
position Ci^H^.^Or^No V similar to ours. 

The present series of investigations is to synthesize 
oxovanadium(lV) complexes with o-hydroxy aceto¬ 
phenone oximes and obtain structural information 
with the help of physicochemical methods. The 
oximes used are : 



R 

L H 
IT. 3.Me 

III. 4.Mc 

IV. 5 Me 
V. 5.Cl 

Experimental 

Vanadyl chloride was of BDH make. The sub¬ 
stituted o-hydroxy acetophenones were prepared 
according to the standard methods-^*. Hydroxylamine 
hydrochloride was of reagent grade. The oximes 
were prepared by heating 1 g. of o-hydroxy aceto¬ 
phenone, 1 g. of NH^OH HCl and 2 g. of sodium 
acetate in 10 ml. of ethanol on a steam bath for 
about an hour. 

Vanadyl chloride (1 mole) in alcohol was 
treated with oximes (2 m mole) in the same solvent 
and refluxed for a while. The precipitated complex 
was filtered, washed with aq. alcohol and dried in 
vacuum over fused calcium chloride. 

For correspondence, 


Elemental Analysis 

The vanadium and nitrogen in the complexes were 
estimated by conventional methods as pentoxide and 
by Kjeldahl method. C and H were estimated by 
microanalytical Department of Osmania University, 
Hyderabad. 

Results and Discussion 

The analytical data given in Table I, shows that 
oxovanadium(IV) chloride forms complexes of 
1 : 2 stoichiometry losing two of its chloride ions 
during the course of reaction. The molar con¬ 
ductance in DMF at 10“-^ M are too small to 
account for any dissociation of the complexes in. 
that solvent. The magnetic moment at room tem¬ 
perature (Table 1) closely agrees with the spin 
only value of oxovanadium(lV) complexes hitherto 
reported^’. Bielig and Mollinger-^ reported a value 
of 1-70 B.M. for oxo-bis-(salicylaldoxime) vana- 
dium(IV) complex. 

Electronic Spectra 

The electronic spectra of the complexes were 
taken with a Beckman DK-2 Spectrophotometer 
in chloroform in the region 300-900 nm. The elec¬ 
tronic spectra of oxovanadium(IV) complexes are 
discussed in the literature", in terms of and Co^ 
symmetry. The lowering of symmetry from € 4 ^, to 
has the effect of removing the degeneracy in. 
the ^/-orbitals and thus four transitions are predicted, 
in thq-^bove region. 

In tfie present investigation the spectra are all 
of similar pattern indicating that they have the same 
geometry. Out of the two distinct bands, the band 
around 490 nm is assigned to transi¬ 

tion. The broad intense maximum observed around 
800 nm may be assigned to the d 
transition. We are less certain about the assignment 
of the third band in the high energy region which 
may be present as a tail of the charge transfer band. 

Infrared Spectra 

The infrared spectra were taken in KBr pellets 
on Perkin Elmer-337, in the range 4000-400 cm"^ 
and the important frequencies are shown in 
Table I. 

Comparison of the spectra of ligands with those 
of the complexes indicate bonding of oxygen of the 
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Table I 

Elemental analysis'^, magnetic moment and important IR frequencies'^- 


SI. Complexes 

No. 

%V 

%N 

%C 

%H 

Peff at 
room 
temp. 

v(OH) 
inter- 
and intra¬ 
molecular 
H-bonded 

v (C=N) 

(C-O) 

v(V-0) 

1. VO (2-OH-Aceto- 
phenone Oxime )2 

13-51 

(13-90) 

7-71 

(7-63) 

52-28 
(52-60) 

4-58 

(4-38) 

1*65 

3300s 

(3340s 

2650b) 

1548s 

(1630s) 

1312s 

(1285s) 

992s 

2. VO (2-OH-3Me- 
Acetophenone 
Oxime )2 

13-12 

(12-91) 

6-82 

(7-08) 

55*22 
(54- 69) 

511 
(5 06) 

1-60 

3290 

(3340s 

2650b) 

1550s 

(1630s) 

1310s 

(1290s) 

990s 

3. VO (2-OH-4Me- 
Acetophenone 
Oxime )2 

12-90 

(12-91) 

6-83 

r7-08) 

55-51 

(54-69) 

5-00 

(5-06) 

I'll 

3300 

(3330s 

2650b) 

1550s 

(1630s) 

1300s 

(1285s) 

995s 

4. VO (2-OH-5Me- 
Acetophenone 
Oxime) 2 

12-46 

(12-91) 

6-53 

(7-08) 

55-46 

(54-69) 

5-35 

(5-06) 

1-65 

3170s 

(3340s 

2650b) 

1550s 

(1635s) 

1300s 

(1285s) 

988s 

5. VO (2-OH-5C1- 
Acetophenone 
Oxime )2 

11-54 

(12-23) 

6-35 

(6-72) 

43-98 

(43-93) 

3-15 

(3-02) 

1-57 

3220sb 

(3325s 

2650b) 

1545s 

(1635s) 

1295s 

(1285s) 

998s 


* The values in parentheses are calculated values. 


** The values in parentheses are for ligands. 


OH group and nitrogen of the CHr=N groups. 
Appearance of the intense band, in complexes around 
980 cm“t indicates the monomeric nature of the 
complexes^. 

All these observations indicate that these complexes 
have a coordination number of five. Generally five 
coordinate oxovanadium complexes have square 
pyramidal. structure with oxygen at the apex. 
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rUANCK-CONDON FACTORS AND 
^•-CFM'ROiDS OF Ci ^ 

Recently detailed rotational analysis of the AWT — 
system of CF'i- molecule has been carried out 
by Verma^ which is of considerable importance 
among the ionized molecular species. As Franck- 
Condon factors and r-centroids arc useful in the 
determination of band strengths, the authors 
attempted to calculate the Franck-Condon factors and 
/•-centroids of AWl — X'^-i system of CF-i- mole¬ 
cule. 

The relative band strengths can be written as 

r" “ ./') o" 

where R is the electronic transition moment, /•, // 

C r •> r 

is /--centroid of the '‘v'-v" transition and 
denotes the Franck-Condon factor which controls the 
intensity distribiit'on in a band system. The 
/•-centroids of the A'll _ > system of CiF^- 

molecule have been calculated by employing both 
graphical and quadratic methods- and are presented 

in Table 1. The sequence difl'erence A/' = V-;x’ 

/'y/, is found to be approximately constant. It is 
of interest to note that ^ is sl’ghtly greater than: 

the (/-^^ -j- /y,^)/^ which suggests that the potentials 
are not very anharmonic. 

Table I 

Franck-Coiidan factois and v-ccutroids of 
/t 1J1 _ jjfi;::: I-,vy.y/t7// oj CF+ molecule 


v'jv" 

0 

1 

2 

3 

0, a 

0-793 

0-191 

0-015 

0000 

b 

1-252 

1-352 

1-475 

1 -637 

c 

1-253 

1-350 


1. • a 

0-175 

0-465 

0-315 

0-043 

b 

1-177 

1-262 

1-361 

1 -484 

c 

1-179 

1-263 

1-359 


2. n 

0-028 

0-261 

0-242 

0-385 

b 

1-II2 

1 • 186 

1-271 

1 -370 

c 

1-115 

M88 

1-272 


3. a 

0-004 

0-067 

0-284 

0-103 

b 

1-055 

1-121 

1-196 

1-280 

c 

1-058 

1-124 

1-198 

1-281 


Cl Frank-Condon factory 6, c — ‘/-centroids by 
quadratic and graphical methods lespectively. 


Since \cla/a\ for A-X system of CF^ molecule 
7*5%, the Franck-Condon factors have been 
evaluated by the analytical method of Fraser and 
Jarmain-'^ with r^-shift correction and the results, 
aie piesented in tabic 1 along with the /•-centroids. 

Here the internuclcar separation involves only a 
slight change (A/',. — 0-04 A) in this transition and 
exhibits only a primary Condon parabola in the 
Fianck-Condon factor airay which can be seen in 
Table 1 . Also from Table I, wc can definitely con¬ 
clude that the bands beyond 3, 0 m the x?^"Progres- 
sion and the bands beyond 0 , 3 in 7 ;"-progression 
cannot be observed which is in accordance with the 
experimental observation. 

Spectroscopy Laboratories, N. V. K. Rxo. 

Andhra University, Waltair, D. V. K. Rao. 

India, January 31, 1975. P. T. Rag. 
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measurement of k shell photoelectric 

CROSS SECTIONS FOR ELEMENTS IN THE 
RANGE Z 42 TO Z 74 AT 74 409keV 
Our earlier measurements*'''* of K and L shell 
photoelectric cross sections show that while there 
is a fairly good agreement between experiment and 
•ihcory at high photon energies (well above K 
threshold), there seems to exist some discrepancy'^"*^’ 
at low energies ( around K threshold). liven though 
the available experimental data at low energies arc 
scanty, it is seen that the L shell cross sections are 
consistently higher than the theoretical values and 
the dilfcrcncc between experiment and theory 
increases as the photon energy decreases. To draw 
definite conclusions about K shell, more experimental 
data are needed'” at low energies. We have measuredi 
the K shell cross sections at 74•409 keV in 11 
elements ‘Z' ranging fj'o-m 42 to 74. The 74-409 
keV photons were obtained from the K conversion 
of 279 KeV level in. Tl-^'-k The method of measure- 
nicnt was the same as that used in the previous 
measurements"*. The results are compared with 
theory**"'^ in Table 1. 

It is seen that as in the previous measuremettts^ 
at 36-818 keV, the present results also agree with 
theory within experimental errors but contrary to 


Curr. Sci.—4 
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Table I 

Comparison of present ineasuremetUs with 
existing theoretical 
calculations 


(1) — Scofield^^ 

(2) —Schmickley-Pratt'^. 

(3) — Rakavy-Ron'^. 


[Element 

7 

K shell photoelectric cross 
sections at 74-409 keV 


Present 

measurements 

b/atom 

Existing values 
b/atom 

Mo 

42 

254± 26 

(1) 295 

(2) 295 

Ag 

47 

432+ 42 

(1) 443 

(2) 445 

Cd 

4‘8 

440± 43 

(1) 480 

(2) 480 

I 

53 

664± 66 

(1) 705 

(2) 710 

Ba 

56 

863+ 84 

(1) 865 

(2) 850 

La 

57 

842+ 82 

(1) 910 

(2) 900 

Ce 

58 

937± 95 

(1) 975 

(2) 970 

Sm 

62 

1269 + 123 

(1) 1220 
(2) 1220 

Gd 

6-1 

1417 + 142 

(1) 1400 

(2) 1390 

Er 

68 

1538 + 157 

(1) 1650 

(2) 1640 

W 

74 

2145+219 

(1) 2220 

(2) 2240 

(3) 2220 


previous observations all the experimental values are 
not lower than the theoretical values. It could 
therefore be inferred that in the previous measure- 
ments'"* all the experimental values came out to be 
lower than theoretical values accidently. The present 
results also rule out the existence of any dis¬ 
crepancy for K shell similar to the one observed 
for L shell at low energies. 

Department of Physics, K. L. Allawadhi. 

Punjabi University, B. S. Sood. 

Patiala^47002, January 27, 1975. 
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FLUOROMETRIC STUDY OF TETRABROMO- 
SODIUM FLUORESCEIN 
The change in concentration of tetrabromo-sodiiim 
fluorescein (red dye) in aqueous solution causes a 
large shift in the excitation peak as compared to 
the emission peak. A systematic study of these 
shifts are reported in this note. A similar investiga¬ 
tion has already been reported with fluorescein solii- 
tionk The dye concentration in the present studies 
is varied from lO""^ M to lO"*^ M at room tempera¬ 
ture (—' 20"* C). With rise in molarity it is found 
that the excitation peak remains. almost constant 
at 2970 A (-^ 4-1 ev) for the concentrations, 10“'^— 
10"*» M, but the peak position changes to 4660 A 
2*6 ev) as the concentration is increased 
to ^ lO-^M through ^ 5 x 10''^ M. This large 
difference of 1*5 ev in the excitation peaks may be 
accounted for by assuming that the molecular form 
of the dye changes from monomeric to possibly 
dimeric or even polymeric at high concentration. 
However, the emission peak does not show a large 
change with change in concentration and the peak 
position shifts only from 5300 A 2-3 ev) to 
5500 A (— 2*2 ev) as the concentration is changed 
from /—' 10‘" M to ' 10"'i M. This may be taken 
to indicate that the monomeric form of the dye 
is also responsible for such emission at higher 
concentrations. 

In the case of fluoresceinialso, dimerisation 
takes place with increase of concentration. How¬ 
ever, here both the excitation and emission peaks 
show a shift o<n dimerisation. There is no evidence 
of dissociation of dimers in the excited state, as is 
apparent in its tetrabromo derivative. It is known 
that the presence of bromine substituent in an 
aromatic compound usually leads to a reduction in 
fluorescence by encouraging intersystem crossing 
from the excited singlet to the triplet state. Also, 
for the tetrabromo derivative, the excitation and 
the fluorescence wavelength maxima are shifted to 
the longer wavelength indicating an increased free- 



Letters to the Editor 


543 


Vol. 44, No. 15't 
Aug. 5,1975 J 


dom of the electrons. Thus, for the excitedi 
dimer state of tetrabromo fluorescein, the transition 
singlet-triplet becomes more dominant as compared 
to singlet-singlet transition. Once the cross over to 
the triplet state is accomplished, the dimeric mole¬ 
cule in this metastable state may under¬ 
go dissociation into monomers through collisions 
with other excited dimeric molecules in the singlet 
state. The monomers resulting from dissociation 
then give rise to the observed fluorescence emission. 
If the viscosity of the solvent is increased or the 
temperature is lowered, the dissociation of the dimers 
would decrease and the fluorescence due to the 
dimers could be obtained*^. 


Department of Physics 
and Astrophysics, 

Delhi, University, 

and 

Department of Chemistry, 
Delhi University, February 


S. Tripathy. 

M. K. Machwe. 

K. GOPALAICRISHNAN. 
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FORCE CONSTANTS AND MEAN AMPLITUDES 
OF VIBRATION OF THE OXONIUM IONS 
H 3 O+ AND 

Recently, Basile et cil.^ reported the spectra and 
normal coordinate analysis of the oxonium ions 
H 3 O+ and D 3 O+ assuming pyramidal structure. The 
general valence force field (GVFF) and Urey-Bradley 
force field (UBFFj were employed to compute the 
force constants. Stretching and bending diagonal 
force constants and were calculated from 
experimental frequencies of HoO and H 3 O+ using 
the relation of Nakamoto-. Unlike earlier workers, 
we report the GVFF constants without imposing any 
constraint as mentioned above. The mean amplitudes 
of vibration have also been computed. 

Two sets of GVFF constants were computed 
using known procedures**^. In the first set, five force 
constants were used : (stretch), (bend), the 

interaction constants (stretch-strech), 

(bend-bend) and (stretch-bend). F and G 

matrices were taken from Nakamoto-. The two- 
dimensional secular equation in both the species were 
solved by Muller’s L-matrix method^. The second 
set of four force constants were calculated ignoring 
the strqtch-bend interaction constant f . The 


results thus obtained along with the previous values^ 
are shown in Table I. The fundamental frequencies 
and molecular parameters of H.jO'- used in the 
present computation are : = 2700, — 

1125, — 2600, = i665, O-H distance rr 

1*011 A and H-O-H bond-angle = 110*4°. In 
order to test the reliability of the force constants, 
the fundamental frequencies of D..0'• were calculated 
with the help of these constants which are reported 
in Table II. 

Table I 

GVFF constants (in nidyn/A) of 


Method 

.fr 

fir 

fra 

A 

Aa 

I set 

3*888 

0181 

0*019 

0*638 

0*027 

II set 

3*873 

0-186 

0*000 

0*639 

0*027 


(3-93)* 

( 0 - 21 ) 


( 0 * 66 ) 

(0*04) 


* Values in parentheses are from ref. 1. 
Table II 


Comparison of observed and calculated fund tune ntals 



of 

(in c/?rU 


I’l 

Observed 

Funda¬ 

mentals 

Calculated Fundamentals 

Muller’s 

method 

/a =0 

Vl 

2000 

1927 

1929 


885 

848 

848 


1945 

1911 

1917 

^’4 

1185 

1206 

1202 


Table III 

Mean amplitudes of vibration {in A) of H.fi ‘ and 
D,P 


Temperature 


Ion 

Distance 

0" K 

298-15'' K 

500'^ K 

H 3 O+ 

O-H 

H..H 

0 0822 
0*1256 

0-0822 

0-1256 

0*0822 

0-1265 

DaO^ 

O-D 

D..D 

0*0693 

0*1043 

0-0693 . 
0-1046 

i)i0695aA: 


The mean amplitudes of vibrat-on were calculat’ed*''i 
following Cyvin’s procedure*'. The mean amplitudes* 
for bonded and non-bonded distances* at thfec^^ 
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temperatures : T O'’ K, T 298-15" K and T = 
500° K are shown in Table III. 

Department of Physics, Nitish K. Sanyal. 

University of Gorakhpur, R. K. Goel. 

Gorakhpur, India, A. N. Pandey.- 

Februaiy 3, 1975. 
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BRIGHTNESS WAVEFORMS OF ELECTRO¬ 
LUMINESCENCE FROM (ZnS:Cu)H DOUBLE- 
BAND LUMINOPHORS (UNDER CONCURRENT 
EXCITATION WITH ELECTRIC FIELD AND 
U.V. RADIATION) 

While the study of time-averaged electroluminescent 
brightness as a function of exciting field strength 
and frequency has been of immense help to under¬ 
stand the interna] structure of electroluminescent 
solids, time-dependent studies in this context have 
been quite important in revealing various facts 
about the nature of trap levels in such systems. 
As a matter of fact, the trap levels in an electro¬ 
luminescent solid play a vital role in the excitation 
of electroluminescence. 

In the case of Cu-activated ZnS-type phosphors, 
the brightness waves generally repeat themselves 
with double the frequency of the applied sinusoidal 
electric field. These are also associated with 
secondary peaks either on ascending or on descend¬ 
ing side of the primary peaks in certain cases^. 
Attempts have also been made by some workers 
to study the temperature dependence of these 
patterns in various species of phosphors. Patek- 
studied modifications introduced in these brightness 
waves, due to u.v. light in the presence of electric 
field. The effect of superimposed D.C. fields on 
these brightness waves were studied by Thornton^. 

All these investigations were generally confined 
to the phosphors giving single-band emission. We 
give here an account of our findings as regards bright¬ 
ness-waves of emission under concurrent excitation 
with electric field and u.v. radiations in individual 


[ Current 
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bands in case of a (ZnS : Cu)K double-band electro- 
luminophors-i. Such studies are also helpful to 
understand the enhancement behaviour of the 
phosphor. 

Permanent type of electroluminescent cells were 
used for these studes. The audio frequency electric 
signals were obtained by oscillator cum wide band 
amplifier unit. The EL cells were first excited by 
electric field and then simultaneously by electric 
field and u.v. radiations. The light signals so 
obtained were displayed on a double-beam CRO 
through an RCA-6217 photomuliplier tube. Appro¬ 
priate interference filters were used to isolate the 
two emission bands. 

The phosphor under study shows two peaks of 
electroluminescence, blue (4600 A) and green 
(5200 A) the relative intensity of which changes 
with the excitation frequency. The photolumi- 
nescence, on u.v. excitation, shows single peak of 
emission at 5200 A. The time average study under 
concurrent excitation shows enhancement for blue 
peaks and quenching for green peaks'". 

In the present case for blue transitions, no 
secondary peaks are observed ; moreover the two 
primary peaks obtained corresponding to each haT 
period of cycle are unsymmetrical and are joined 
together. The peak, corresponding to positive cycle, 
is observed to be smaller than that correspond‘ng 
to —ve cycle. It is probably because of the iwc 
different electrodes of the cell, as the brightn:s 3 
waves do depend on the thermionic work function 
of the electrode in contacd*. The joint action seems 
to be due to the delayed transitions caused by the 
trapping of electrons. However the green peaks 
give a more symmetrical picture. Here the 
secondary peaks are also observed on the ascending 
side of the primary peaks. 

The green peaks appear to be not very sensitive 
to enhancement. They do not show any peculiar 
change on applying u.v. radiations (Fig. 1 a., snd 
\a.^) ; only the level of peaks gets increased except 
at 100 c/s, where the level is decreased showing 
quenching effect (Fig. 1 a^). 

The enhancement effects, for the blue peaks are 
much pronounced. At 10 Kc/s both the peaks are 
simultaneously enhanced but the secondary peak 
associated with the —ve peak is suppressed (Fig. 1 hr,). 
The rise in level is about 25%. The results at 100 c/s 
are more interesting. For 22% u.v. radiation, the 
peak of —ve cycle is completely suppressed while 
the other, less in degree, shows the quenching effect 
(Fig. 1 b^). As the u.v. intensity is further 
increased to 100%, the two sharp peaks are 
observed, the —ve one being quite small while the 
4 -ve one about ten times larger in magnitude 
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(Fig. 1 h.^). Upon applying u.v. radiations phase 
shifts are generally not observed. 



[£3 j lOi.' I*/: , ftiJO V ,J.‘ I, Craex 

[ 6^1 100 (.’/i , 6 00 V ,ji;' % 1, B/utf 
Il'T'-'/i I 600 ^ JOO'/ l.orc'if'i 
[bjl lom'/s , 01)0 , 22% l.Blutt 

[Oj] i*'/i 1 ■«50O,100%|| (jretl'i 

[bj 100 C/i OOO «r , 1007 . I , 





Fig. 1. The occilloscopic study of brightness 
waves under concurrent action of electric field and 
u.v. radiation. 


It has been seen that the enhancement or quen¬ 
ching depends on the order of overlapping of the 
two intensities, the more nearly equal the two 
intensities, the more the enhancement. The quen¬ 
ching for green peak seems to be due to too much 
of green photoluminescence. 

The author is thankful to U.G.C., New Delhi, 
for financing the project. 

J.K. Institute of Applied S. G. Prakash. 

Physics and Technology, 

University of Allahabad, 
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MODIFIED FORMS OF HYDROUS ZiRCONiA 
If excess of sodium carbonate is added with stirring 
to a solution of zirconyl chloride, a stable precipitate 
known commercially as carbonated hydrous zirconia 
is obtained. The exact nature of carbonated hydrous 
zirconia is not clear. Under certain conditions it 
conforms to the formula Zr^O.^(OH)o.COo.7HoO^’^. 
For the present it may be viewed as a modified 
form of hydrous zirconia. The peculiar characteri¬ 
stics of carbonated hydrous zirconia prompted us 
to attempt the preparation of analogous modified 
oxides and to study their properties. The results 
are given below : 

1 . Sulphifcd hydrous zirconia. —Purified zirconyl 
chloride (lOgm) was dissolved in water (40ml), 
Sodium sulphite solution (0-1 molar) was then added 
in drops with good stirring until no more precipitate 
was formed. The precipitate was then filtered, washed 
thoroughly with water and dried in the desiccator 
at room temperature. It was analysed to get the 
following results : 

Found : Zr, 45-64% ; SO,^, 19-70%. 

Zr.,0.^ (OH).,.SO.,.4H.o' requires Zr, 45-55% ; 

Sd;{,'19-98%” 

2. Nitrited hydrous zirconia. —The method of 
preparation was similar. Sodium nitrite solution 
was added in drops to a solution of the purified 
zirconyl chloride until the stable precipitate was- 
obtained. It was filtered, washed with water and 
dried in desiccator. Analysis gave the following 
results : 

Found: Zr, 40-81%, NO., 20-43%. 

Zr0(0H).N0..3 H.O requires Zr, 40-69% ; NO., 

20-52%. 

3. Basic zirconyl chloride. —Solid zirconyl chloride 
was mixed wilh sulphited hydrous zirconia or nitrited 
hydrous zirconia in the mole ratio of 1 : 1. On good 
mixing, clear solutions were formed because of the 
water of hydration originally present. No heating 
was required. From the filtered solution, gummy 
.solids could be obtained either by adding exces.s 
acetone or by gentle evaporation in vacuo. 

The results of analysis arc given in Table 1. 

The molecular weights of 1 and 2 support the 
formulas Zr.O;5C1..7H.O and ZrO(OH)C1.3HoO 
respectively. 

Carbonated, sulphited and nitrited hydrous zirconia 
show properties different from those of hydrous 
zirconia because of the influence of the extraneous 
ions contained by them. They are more amenable 
to dissolution in dilute acids than hydrous zirconia. 
Hydrochloric acid is able to displace these weak 
anions easily with chloride. 

A dimeric structure can be postulated for sulphited 
hydrous zirconia, as in the case of carbonated hydrousi 
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Table I 


Basic zirconyi chloride Precipitated by 

(a) adding acetone (b) gentle evaporation 

Zr Cl Zr a 

% % % % 


(1) From sulphited hydrous zirconia and zirconyi 

chloride 

(2) From nitrited hydrous zirconia and zirconyi 

chloride 


42*4 

16*5 

42-5 

16-5 

42-5 

16*6 

42*5 

16-9 

: Both require Zr., 42*7% ; 

Cl, 16-6% 



zirconia. This is supported by its analytical results 
and by the molecular weight of the basic zirconyi 
chloride derived from it. On the other hand, nitrited 
hydrous zirconia seems to have a monomeric struc¬ 
ture. Its analytical results and the molecular weight 
of the basic zirconyi chloride, derived from it, lend 
support to this view. The molecular weights in 
aqueous solution, by the F.P. method, varied with 
time due to slow ionization. In general the sul¬ 
phited sample gave higher value (298) for the 
molecular weight than the nitrited sample (150). 

Industrial Research Laboratory, P. T. Joseph. 
Trivandrum 19, Kerala, G. Devadasan, 

January 16, 1975, 
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p-NlTROPHENYL ACID PHOSPHATASE 
ACTIVITY IN GERMINATING BARLEY SEEDS 
UNDER WATER STRESS 

Water stress is known to impede protein synthesis^, 
enhance amino acid liberation- and change enzy¬ 
matic^ and polyribosome levels-^ in plants. However, 
the biochemical mechanisms responsible for water 
stress tolerance or resistance in plants are not known. 
In this communication, we report p-nitrophenyl acid 
phosphatase (APH) activity from germinating barley 
seeds under different levels of osmotic stress. Twoi 
varieties of barley, C--164 and C--138, which are 
recognised suitable for irrigated and unirrigated 
cultivation respectively, were taken for these studies. 

Seeds of Hordeum vulgare L., var. C—138 and 
C--164 were obtained from the Department of Plant 
Breeding of this University. The seeds were germi¬ 
nated in distilled water or solutions of polyethylene- 
glycol (6000) of 1, 3, aind 5 atmosphere osmotic 
pressures^ in petriplates under sterilized conditions, 
in a germinating chamber maintained at 20° C. 
Enzyme was extracted at 0-4° C from thoroughly 
washed material, by grinding in 0*05 M Tris 
(pH 7-4) containing 5 rriM 2-inercaptoethanol. The 


slurry was centrifuged at 15,000 x g for 30 min in 
a cold centrifuge and supernatant was collected for 
enzyme assay. Proteins were estimated by using 
Folin-Ciocaltaeu reagent^ and crystalline bovine 
serum albumin as a standard. 

Acid phosphatase was assayed using p-nitrophenyl 
phosphate as substrate^ and activity has been 
expressed as A A^.^^ X min'i x mg"i protein. 

Barley C-164, which grows well under irrigated 
conditions, had much higher (30 times) APH activity 
as compared to the unirrigated variety C-138 
(Table I). During germination, APH activity of 


Table I 

Water stress and ^mitrophenyl acid phosphatase 
activity in germinating barley seeds 


Imbibition 


Water stress (atm) 


(hr) 

0 

1 

3 

5 

(APH activity A A 410 X min“^ 
C-164 {irrigated) 

X mg-’ 

protein) 

0 

2-17 




24 

2-58 

2*50 

2-26 

2-30 

48 

3*93 

3*42 

2*89 

3*32 

72 

11*24 

6*69 

3-21 

2*27 

96 

13*80 

7*62 

5-62 

7-03 

C-138 {unirrigated) 




0 

0-07 




24 

0*21 

0 14 

012 

Oil 

48 

2*37 

2*41 

1*78 

1*05 

72 

9*86 

11*46 

6*46 

3*83 

96 

4.44 

4-14 

1*70 

1*34 


C-164 continued to increase and at 96 hr, the 
increase was nearly 6 times, while in C-138, APH 
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activity increased upto 72 hr only and then declined 
sharply. Increase in activity in unirrigated variety 
was 55 (5 atm, 72 hr) to 160 (1 atm, 72 hr) folds, 
during germination. 

Acid phosphatase is an important enzyme in the 
metabolism of phosphate compounds in plants. 
Though in irrigated variety the initial (0 hr) APH 
activity is nearly 30 times more than the unirrigated 
variety, increase in APH activity during germination 
under stress, in unirrigated variety is remarkable. 
Various criteria like proline accumulation-^ increase 
in soluble proteins'* and peroxidase activity^**, have 
been proposed as indices for stress tolerant plants. 
We suggest that the APH activity would serve use¬ 
ful critaria, for selecting plants possessing drought 
resistance. However, this criteria needs extensive 
investigation on other crop plants. 

Department of Chemistry Shashi Chetal. 

and Biochemistry, B. M. Lal. 

Haryana Agricultural Univ., H. S. Nainawatee. 

Hissar-125004, February 3, 1975. 
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POLAROGRAPHIC STUDY OF THE ACID 
HYDROLYSIS OF SOME CARBONYL 
DERIVATIVES OF RESACETOPHENONE 
PoLAROGRAPHic investigation in moderately con¬ 
centrated acid solutions carried out by the authors 
on the oximes of substituted acetophenones revealed 
that the diffusion current decreased with time. This 
was shown to be due to the acid hydrolysis of the 
oxime^. The authors, therefore, studied in detail 
the kinetics of the acid hydrolysis of the substituted 
acetophenone oximes-. As an extension of the 
earlier work, the authors have now taken up the 
kinetic study of some carbonyl derivatives of aceto¬ 
phenone and its substituted compounds. The results 
obtained in respect of the acid hydrolysis of the 
■oxime, phenylhydrazone and semi-carbazone of 
resacetophenone (2, 4-dihydroxy acetophenone) in 


moderately concentrated £0'utions of hydrochloric 
acid are presented in this communication. The com¬ 
pounds investigated were prepared by the standard 
methods-', and the purity checked by comparing the 
physical constants with literature data. .Vil the other 
chemicals used were of Analar grade. Cu.^rent 
measurements at different time intervals were made 
with an LP 55A Photographic Recording instrument. 
The procedure employed to monitor the reaction is 
the same as reported earlier-. The first order rate 
constants ik) were calculated from the slopes of 
leg / iw time plots. The plots are quite linear in 
all the cases. The rate data are presented in 
Table I. 


Table I 

Rate constants for hydrolysis of the carbonyl 
derivatives of resacetophenone at 30^ C 


[HCl] 

(M) 

k . 

: lOHsec-^) 


Oxime 

Phenylhydra¬ 

zone 

Semi- 

carbazone 

0*01 


1*46 


0-04 

0*64 

2-12 

IT9 

0-07 


2*99 


0-10 

1-02 

3-67 

28 1 

0-40 

1-42 

2-69 

44-S 

0-50 

1-45 



0-7(> 

1*35 

204 

41-8 

0-80 



74-7 

100 

M5 

L29 

54-8 

2-00 

0*69 

0-94 

52-2 

300 

0-63 

0-87 

48-0 


An inspection of the data in Table I has shown 
that the general behaviour of the hydrolysis is the 
same w'ith all the three substrates. However, the 
acid concentration corresponding to the rate maxi¬ 
mum is not the same. These values are found to 
be 0-1, 0*5 and 0-8 M for the phenylhydrazone, the 
o.xime and the semi-carbazone respectively. This 
difference can probably be attributed to the proton 
acepting ability of the nitrogen of > C^iN in 
the three substrates. The similarity of behaviour 
suggests that the same mechanism as reported 
earlier for the oxime operates in the other tw'o 
substrates also. But the rate at any acid concentra¬ 
tion is in the order semi-carbazone > phenylhydra¬ 
zone > oxime. This cannot evidently be attributed 
to the steric hindrance at the reaction moiety, sincQ 
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it is expected to be less for the oxime and more for' 
the phenylhydrazone. The chelation present in the 
three substrate molecules may probably be responsible 
for the observed rate order. This implies that the 
strength of hydrogen bond between the phenolic 
oxygen and the nitrogen of the > Cr=N is in the 
order semicarbazone < phenylhydrazone < oxime. 
This receives support from the frequency of the 
phenolic group in the infrared spectra of the three 
compounds in nujol or KBr. 

One of the authors (KVK) thanks CSIR for the 
financial support. The authors also thank the 
authorities of Sri Venkateswara University for 
providing the necessary facilities. 

Department of Chemistry, K. V. Krishna Rao. 
SVU Post-Graduate Centre, S. Brahmaji Rao. 
Anantapiir 515003, A.P., 

India, February 28, 1975. 
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FERROZINE—A REAGENT FOR 
RUTHENIUMdll) AND OSMIUM(VIII) 

Stookey’s iron reagent ferrozine^—the disodium, 
salt of 3-(2-pyridyl)-5, 6-bis(4-phenylsulphonic 
acid)-l, 2 , 4 -triazine which the present authors deve¬ 
loped- for determination of Cu(I) and Co(ll)—^has 
now been further used for spectrophotometric deter¬ 
mination of Ru(ni) and Os(VIU). 

Standard solution of ferrozine (0*02 M) was 
prepared by dissolving 10-280 gm/litre of the com¬ 
pound in double distilled water. Standard Ru(IlI) 
and Os(Vin) solutions were prepared from 
RuC^.3 H^O in 1 N HCl and osmic acid in 5 N 
NaOH and standardized. 

Preliminary studies showed that acetate buffered 
Ru(III) and Os(VIIl) solutions formed coloured 
complexes on being heated with ferrozine. The 
characteristics of the complexes were investigated 
(Table I). The two metals were subsequently deter¬ 
mined and the effects of diverse ions investigated. 

Procedure for determination of ruthenium .—^To a 
suitable aliquot of Ru(III) solution, add 7-00 ml 
ferrozine followed by 5-0 ml of acetate-HCl buffer 
(pH 2-5). Heat the solution on steam bath for 
3 hr, cool it, make up the volume and measure the 
absorbance at 480 nm against reagent blank. Com¬ 
pare the absorbance with a standard curve tO' 
calculate the amount of ruthenium. 

Procedure for determination of osmium .—^To a 
suitable aliquot of osmium solution, add 8*0 ml of 
ferrozine and adjust the pH to 2-5 using sodium 


acetate and HCl. Heat the solution on steam bath 
for 4 hr, make up the volume and measure the 
absorbance at 510 nm against the reagent blank. 
Calculate the amount of osmium present with the 
help of a standard curve. 

Tabli*. 1 

Characteristics of metal complexes with ferrozine 



Ru( I ID- 
con iplex 

Os (vm)- 
complex 

Colour 

Brown 

Pink 

-^max (niTl) 

480 

510 

€max 

31,500 

14,400 

Ferrozine needed for 
full colour development 

120-1 i me 5 

200 -tiincs 

pH range for maximum 
and constant 
absorbance 

2-0-3 2 

2-0-3-4 

Beer’s law range (pglm\) 

up to 2-8 

up to 6 0 

Composition 
(metal: ferrozine) 

1:2 

Not asje/t.iine: 

SandeiPs sensitivity 

0 0031 

0011 

Standard deviation 
(with 8 samples) 

0-0103 

0 007 

Relative mean deviation 
(in parts per thousand) 

14'7 

6 1 

Coefficient of variation 

2-48 

1-57 


The effects of various ions was examined in the 
determinations. In case a prccipitat-on occurred, it 
was centrifuged off and the absorbance of decanted 
solution was measured after bringing it to the desired 
volume. In the estimation of 1-4 Mg/ml of 
ruthenium, the following ions could be tolerated to 
the limits given in parentheses (in Mg/ml) : Halides 
(except I”), SO/"', Mg-', alkaline earths, Zn--^ 

Cd^-^ or Hg2'- (ioOO); Al''* '- or Tl^ (500); PO/~ or 
Ag'*' (200); tartrate, citrate or BO/" ( 150); Sn"-*’, 
Pb“+ BP-", Mo«+ or Mn-+(100); L (75); or 
V"U50); CNS", Rlv"-'* or Pr''-(20); Cu“+ Cr'^, 
UO/^ or Pd2~^ (10) and Nr'- or lr'-' (5). The 
presence of NO^-, C^O/-, SO/-", Cli-', Fe*'', Fe^'- 
Co^-^ Cr®-!' or Os 8 + caused interference. 

In determination of 1-0 Mg/ml of osmium, the 
following - ions were tolerated to the extents given 
in parentheses (in /xg/ml): Halides, NOs" 804 ““'' 
PO/", alkaline earths, Zn-'-, Cd--^' or Hg~ 

(500); Ag+, AF*" or Tl'^(lOO); tartrate, citrate, BO'*^-; 
Su^-^, Pb2+, or Mn“+(50);, 
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U02“'', or (JO) and Ni-^- (5). The ions NO^', 

CNS-, Q 04 “- so,--, Cu', Cir', Cr«‘, Fe-', Fe"', 
Co-'‘, Rh"' , Ru‘^' , Pd-' , and Pf* '' caused serious 
interference. 

The authors are thankful to Hach Chemical Co., 
U.S.A., for a gift of pure sample of ferrozine. 
The present work is done under the U.G.C. scheme 
“Environmental Chemistry’’. 

S. Shraddhanand Colkge, S. K. Kundra. 

Alipur, Delhi 110036 
and 

St. Stephen’s College, Mohan Katvai.. 

Delhi 110007, R. P. Sincjh. 

February 28, 1975. 


1. Stookey, L. L., Anal. Cliem., 1970, 42, 779. 

2. Kundra, S. K., Katyal, M. and Siimh, R. P., 

IbkL. 1974, 46, 1605. 


SYNTHESIS OF SOME HETEROCYCLES 
DERIVED FROM l-ACYL-4-SUBSTiTUTED 
THIOSEMICARBAZIDES 

Various l-acyl-4-substitutcd thiosemicarbazidesi'** 
have been found to possess interesting biological 
properties. It has also been observed that the cyclic 
products such as oxadiazole, thiadiazole and mcrcapto- 
triazolc that may be derived from these thiosenii- 
caibazides have also been reported to exhibit 


antitubercular', bacteriostatic-, hypoglycemic4-r>^ 
diuretic‘s antiviraF and antifungal-'^ action. On this 
basis a study of these heterocycles derived from 
l-acyl-4-substituied thiosemicarbazides was con¬ 
sidered to be of interest as they may show pharmaco¬ 
dynamic properties. 

The l-acyl-4-substituted thiosemicarbazides 
( RCON HN F3-C—N HR) on oxidation with iodine-’ 

11 

S 

in potassium iodine cyclise to furnish corresponding 
1, 3, 4-oxadiazoles. Cyclodehydration^'' with cone, 
sulphuric acid gives rise to corresponding 1, 3, 4- 
thiadiazoles and on refluxing with sodium hydroxide'll 
(4%) 5-mercaplo-l, 2, 4-4// triazDles are obtained. 

In the present investigations seven thiosemicar¬ 
bazides, viz... I-(5-bromocoumariloyl)-4-(phenyl, 
4-chlorophenyl, 4-mcihoxyphcnyl, cyclohexyl, 
4-bromophenyl, 2-methy!phenyl or 4-methylphenyl) 
thiosemicarbazides prepared earlier’- have been 
cyclised to give corresponding 1, 3, 4-oxadiazoles, 
I, 3, 4-thiadiazoles and 5-mercapto-l, 2, 4-4 H 
triazoles derivatives for the evaluating their biologi¬ 
cal activities. The details of the prepared hetero¬ 
cycles (1, n and III) are recorded in Tables 1, II 
and III respectively. 

The antitubcrciilar and antifungal activities of 
some of these compounds have been evaluated. 




II 




I 


m. 





Table 1 




Cluiractvrisiics 

of 2-.sif b.sfiluicdanuno-5-(5'-hronw- 

•2'- henzofuranyl)- /, 3. 

4-oxadiazolcs, 

/ 

SI. 

No. R 

Yield 

M.P. 

‘C 

Mol. formula 

% Nitrogen 


Found 

Required 

1. Phenyl 

62 

25! {cD 

C,oHioN,OoBr 

11-92 

11-79 

2 . 4-Chlorophenyl 

58 

210 

C,r,H{,0.>N,BrCl 

10-62 

10-75 

3. 4-Methoxy phenyl 

60 

198 

Ci7Hi.>0,N,Br 

11 02 

10-86 

4. Cyclohexyl 

63 

237 

Q«H,„0,N3Br 

11-52 

11-60 

5. 4-Bromophenyl 

55 

220 

C,oH,0.2N,Br,> 

9-74 

9-65 

6. 2-Methy I phenyl 

57 

247 {d) 

Ci^HioOsN^Br 

11-46 

11-35 

7. 4-MethyIphonyl 

60 

224 

CivHioO.N^Br 

11-42 

11-35 


d = decomposes. 
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Table II 


Characteristics 

of 2-substitutedamino-5-(5'-bromo-2 

benzofiiranyl)-1, 3, 

4-thiadiazoles, 

n 

SI. 

No. R 

Yield 

% 

M.P. 

"C 

Mol. formula 

% Nitrogen 

Found Required 

1 . Phenyl 

60 

228 

CioH.oN^OBiS 

11*20 

11-29 

2. 4-Chlorophenyl 

65 

247 

Ci«HoON,SBrCl 

10*47 

10-33 

3. 4-Methoxyphenyl 

70 

251 

C„Hi,OoN,BrS 

10*32 

10*44 

4. Cyclohexyl 

68 

231 

Cj(jHj(;ONjjBrS 

11 01 

11-11 

5. 4-Bromophenyl 

61 

258 

Ci,H,ON,Br,S 

9*52 

9-31 

6 . 2-Methylphenyl 

64 

244 

Ci^HioONsBrS 

10-76 

10-88 

7. 4-Methylphenyl 

66 

261 

Ci^HjoDNaBrS 

10-94 

10-88 



Table III 




Characteristics 

of 3-(S'-bromo-2'-henzofiiranyI)-4-substituted-5-mercapto-I, 

2 , 4-A H triazoles, III 

SI. 

No. R 

Yield 

% 

M.P. 

X 

Mol. formula 

% Nitrogen 

Found Required 

1 . Phenyl 

63 

226 

C,„H,„ON,BrS 

11-43 

11*29 

2. 4-ChlorophenyI 

66 

243 

C,„H,ONaBrSCl 

10-50 

10-33 

3. 4-Methoxy phenyl 

62 

212 

CivHi,02N.,BrS 

10-32 

10*44 

4. Cyclohexyl 

60 

230 

CioPIiuON.BrS 

ll-Ol 

11*11 

5. 4-Broinophenyl 

66 

27! (d) 

C,„H„ON,B;,S 

9*52 

9-31 

6 . 2-Methylphenyl 

63 

255 

CnHi.,ON:,Br3 

11*02 

10-88 

7. 4-Methylphenyl 

65 

248 

CirHioONaBrS 

11*00 

10 88 


d= decomposes. 


The authors wish to record their sincere thanks to 
Dr. R. S. Kapil, Central Drug Research Institute, 
Lucknow, for the IR spectra and Dr. S. K. Singhal 
for the assistance during the course of this work. 
Department of Chemistry, G. L. Maheshwari. 

S.S.V. College R. P. Mahesh. 

(Meerut University), P. Singh. 

Hapur (U.P.), January 20, 1975. 
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POLYPHENOLS OF THE LEAVES OF 
OCHNA JAPOTAPITA 

Ochna japofapita Linn.i (Syn. O. squarrosa Linn., 
fam. Ochnaceae) is a small tree whose different parts 
are useful in the indigenous system of medicine^ 
Recently Okigawa et al.^ reported the isolation of 
a biflavone, ochnaflavone from the acetone extract 
of th^ leaves. In continuation of our work on the 
leaf flavonoids of Indian Medicinal Plants, we have 
systematically examined the leaves of O. japofapita 
and the results are recorded here. 

Shade dried leaves of O. japofapita collected from 
the Annamalai University Campus, Chidambaram, 
were extracted with hot acetone followed by rectified 
spirit, and the concentrates were worked up sepa¬ 
rately. The alcohol concentrate was divided into 
three fractions by partition using ether, ethyl acetate 
and ethyl methyl ketone. The ether fraction showed 
the presence of minute quantities of apigenin and 
luteolin. The ethyl acetate and ethyl methyl ketone, 
extracts contained the same components, and hence 
they were mixed and concentrated to yield a cream 
coloured solid. This was found to be a mixture 
of two substances, which were separated into acetone 
solubles and acetone insolubles. The acetone 
soluble component was thrice recrystallised 

from acetone-chloroform to yield a buff 

coloured powder, blackening above 220°, Ca]^ 2 .s_|_ 
32-7° (acetone). It had 278 nm and v 

3380 (broad), 1620, 1540, 1460, 1380, 1300, 1290 
and 1110 cm'i characteristic of proanthocyanidins. 
The NMR spectrum of the compound and the NMR 
and IR spectra of its acetate further confirmed its 
proanthocyanidin nature. On treatment with 

5 N.CHl in ethnol, it yielded cyanidin (identified 
by and co-chromatography with an authentic 

sample). Thus, the original compound was identi¬ 
fied as a procyanidin. Fuller characterisation is in 
progress. 

The acetone insoluble fraction was recrystallised 
from aqueous methanol to yield a light yellow solid, 
answering all the tests for flavonoids. It was found 
to be a mixture of three closely related glycoflavones 
by paper chromatography. They were separated 
into pure components by preparative PC using 
n-butanol : 17% acetic acid (1 : 1) mixture as 
developing solvent. Each component was identified 
by preparation of its acetate, resistance to 

hydrolysis with 7% HoSO^, treatment with HI in 
phenol, R^ and co-chromatography with authentic 
samples. Vitexin (apigenin-8-C-glucoside), orientin 
(luteolin-8-C-glucoside) and isoorient'n (luteolin-6- 
C-glucoside) were thus isolated and identified, in 
almost equal proportion. 

The acetone extract of the leaves contained larger 
quantities of the procyanidin and small quantities of 
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the flavonoids. No biflavone could be detected by 

us. 

This is the first record of occurrence of glyco- 
flavones in the Ochnaceae. Our isolation of procya¬ 
nidin and glycoflavones from the leaves of O. japota- 
pita collected in South India is in contrast with the 
isolation of ochnaflavone (a biflavonoid) from the 
North Indian sample. The formation of procyanidin 
(flavan condensation) or ochnaflavone (flavone con¬ 
densation) appears to be a favourable polyphenolic 
condensation process taking place in C. japofapita. 
Very recently, the leaves of O. squarrosa have been 
reported to contain only sitosterol^ ; no flavonoid 
has been isolated''^ 

We thank, Dr. T. R. Govindachari, Director, 
CIBA-GEIGY Research Centre, Bombay, for the 
spectral data and the Principal, JIPMER, for 
encouragement. 

Dept, of Chemistry', A. G. Ra.machandran' Nair. 
Jaw^aharlal Institut^^ P. Ramesh. 

of Postgraduate. S. Sank.ara Subramanian. 
Medical Education 
and Research, 

Pondicherry-6, February 24, 1975. 
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A NEW PHOTOMETRIC METHOD FOR THE 
DETERMINATION OF TERVALENT GOLD WITH 
NICOTINIC AND BENZOIC ACID HYDRAZIDES 

Beamish^ and Boltz^^ have critically review'ed the 
spectrophotometric methods for the determination 
of tervalent gold. A perusal of these reviews reveals 
that the reported spectrophotometric methods are 
based on the formation of coloured products or 
colloidal gold by reaction with a variety of ligands. 
The present investigation is based on the formation 
of a water soluble pink coloured product when 
tervalent gold is treated with an excess of either 
nicotinic acid hydrazide (NAH) or benzoic acid 
hydrazide (BAH) in an alkaline solution. The 
colour system obeys Beer’s law' at 520-530 nm in 
the range 4-0-36*0 Mg per ml of gold. The new 
method has advantages in that (1) as low as 4-0 Mg 
gold per ml can be determined with a coefficient 
of variance of 0-185 with NAH and 0-22 with 
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BAH. (2) The colour formation is quite rapid and coloured product obtained with NAH and BAH has 
is stable over a period cf 20 hours. the following absorption characteristics : 

NAH BAH 

Beer’s law limits ... 4-0-36*0/ig/nil 4*0-36*0 jug/ml 

Effective photometric range-^ ... 21*0-36*0 Mg/ml 23*0-36*0 A^g/ml 

Molar absorptivity ... 3515 :±: 15 lit. mole~^. cm"’ 3065 ± 20 lit. mole'^ cm"’ 


Sandell sensitivity*" ... 0-056/.ig/ml 

Reagents .—A 1% gold (HI) chloride (Johnson 
Mathey Co., London), in 1*0M hydrochloric acid 
is prepared and standardised iodometrically-. 

0*05 aqueous solutions of nicotinic and benzoic 
acid hydrazides are prepared from Fluka's pure 
samples. These solutions a^e rendered alkaline just 
before mixing with the gold (HI) solution, such 
that the net alkalinity of the reagent solution is 
0*25 M. 

All other reagents are of analytical reagent quality. 

Apparatus .—A Hilger Spekker absorptiometer, 
model H-760 with filter No. 4 (maximum transmis¬ 
sion 520 nm) and optically matched glass cuvettes 
is used for quantitative absorption data. Micro- 
pipettes are used for measuring the fractional 
volumes of solutions. 

Procedure for detection of gold (///).—To a 
mixture of 0*2 ml of the reagent solution and 
0*1 ml of 0*1 M .sodium hydroxide taken in the 
cavity of a spot plate, 0*05 ml of gold (111) solu¬ 
tion is added and the total volume made uptO' 
0*5 ml with deionised water. A pink colour which 
develops on mixing the reagents in the cavity of 
the spot plate confirms the presence of gold. The 
identification and dilution limits are found to be as- 
follows : 

Using NAH Using BAH 

Identification 

limit: l-O^g in 0*5mi 2-i) gg in 0*5 ml 

Dilution limit : 1 : 5 X Id-* 1 : 2*5 X IB’ 

Procedure for the photometric determination of 
gold {111 ).—^To an aliquot of the gold (III) solu¬ 
tion (containing 4*0-36*0 Mg/ml) taken in a 25 ml 
volumetric flask, 2 *0-6* 0 ml of freshly mixed 
alkaline reagent solution (either NAH or BAH) is 
added and the mixture is diluted tO' 25 ml with 
deionised water. The absorbance of the resulting 
pink coloured solution is measured against a water 
blank in an Hilger Spekker absorptiometer using 
Filter No. 4 and referred to a standard calibration 
curve. 

For accurate results, it was found necessary to 
follow the above order of mixing the reagents as 
otherwise, addition of alkali to a mixture of 
gold (III) and hydrazide results in the formation 
of colloidal gold, thus leading to erroneous results. 
A 20-fold excess of the reagent is found necessary 
for the rapid development of colour. The pink 


0*065 /t^g/ml 

Interferences .— lOOO-fold excess of AfL , 500- 
fold excess of Cd-', Cf’*', 200-fold excess of 

Vo“‘, UO"', lOO-fold excess of Ni-', 50-fold 

excess of Th”, Ru'”-, Cr(VU and 10-fold excess of 
Fe^h^ TF', Pd“s Pi (IV) Gs(VHI) do not interfere. 
Cu- - interferes in all proportions and should be' 
eliminated prior to the determination of gold. 

One of us (R. S. R.) desire to acknowledge the 
financial support extended by the Council of 
Scientific and Industrial Research. 

Chemistry Department, P. V. Krishna R.\o. 

Andhra University, R. Sambasiva Rao. 

Waltair, January 24, 1975. 
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ON THE BOEHM LAMELLAE 

Thr deformalional features as.sociated with the 
quartz grains arc the deformation lamellae, called 
fhe Boehm lamellae, and the undulatory extinction 
bands. The author recognised both Inese features 
in the quartzites of Siitnur, Bangalore District, India. 
The B-oehm lamellae were observed in only a few 
of the several grains .selected for studying the quartz- 
axes orientation. The grains were tilted on the 
horizontal axes of the Universal Stage 'n their various 
positions to recognise the presence -of the lamellae. 
It is tO' be noted that, while undulatory bands are 
present in all the quartz gra'ns, the Boehm lamellae 
are observed only in a few grains. When mutually 
associated, the boundary surfaces of the undulatory 
bands lie close to [0001] and the Boehm lamellae 
consistently intersect [0001] at high angles. The 
angle between the quartz ax’s and the lamellae 
poles, in several gi’a'ns in Satniir quartzites, was 
found tO' have a narrow range of 28° to 36°. 
Sander (1948 and 1950, p. 362) and Fairbairn (1949, 
p. 14) give angles varying from 7° to 36°. Fair¬ 
bairn refers to the irrational crystallographic 
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orientation of the lamellae being restricted in 
character, because of its limit between 7*^ and. 
36°. In the Satnur quartzites, this irrational orienta¬ 
tion is more restricted than in the examples cited by 
Sander and Fairbairn, and indicates a higher degree 
of preferred orientation. 

The relationship between the Boehm lamellae 
and the undulatory extinction bands and their origin 
has been discussed by several workers. Sander 
(1930) said that the Boehm lamellae are due to 
translation-gliding on a flat rhombohedral plane. 
Fairbairn (1939) suggested the horizontal edge 
[m : /•] as the single possible glide direction in 
quartz. In the Satnur quartzite, it may be assumed, 
the quartz grains have glide directions parallel 
to [ m : /•] and have glide planes which make an 
angle of 28° — 36° with the base (0001 ). The 
lamellae are thus subparallel to (0001) and approxi¬ 
mately normal to the undulatory extinction bands. 

Another aspect of the Boehm lamellae, found in 
the Satnur quartzites is their slightly curved nature. 
At each change of direction of the lamellae at the 
bends, the undulatory bands show a corresponding 
divergence, such that the value of the angle « is 
constantly maintained in a single grain. This feature 
is similar to the one noted by Mugge as quoted by 
Fairbairn (1949, p. 129). This establishes a close 
relationship between the undulatory bands and the 
Boehm lamellae. 

Lamellae in the quartz grains of Satnur quartzites 
are never found to occur alone, but are found 
associated with the undulatory extinction bands, while 
the latter occur alone. This lends support to the 
view that the lamellae must be a. later phenomenon. 
Riley (1947) and Turner (1963) also opine that 
the lamellae would be developed at a late stage in 
the deformation history of the rock. 

An analysis of these views, vis-a-vis the findings 
made on the Satnur quartzites would suggest the 
contemporaneous development of lamellae and band, 
and that, if only a few of the quartz grains in these 
rocks were to show lamellae, it must be due to the fact 
that only those quartz grains with their axes favour¬ 
ably disposed for glide mechanism will be sheared 
into lamellae. 

Department of Geology, K. V. Suryanarayana. 
Sri Venkateswara University, 

Tirupati (A.P.), India, 

October 30 1974. 
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EXUDATION OF FOLIAR APPLIED PHOS¬ 
PHORUS (^-P) THROUGH ROOTS OF 
COFFEE PLANTS 

A KNowLiiLRjE of the cxudation of foliar applied 
plant nutrients through roots of plants will not only 
help to assess the ciriciency of the chemical in the 
plant system but also to understand the nature of 
interactions between plant roots and soil micro¬ 
organisms h Exudation of various chemicals by 
roots of different plant species has been repO'ited-’*h 
The incorporation of foliar applied ^-'C-glucose and'. 
•*-P-phospfiate into the root exudates of sorghum- 
i Sorghum vulgare Pers.) has also been demon¬ 
strated h In this communication, the exudation of 
foliar applied phosphorus (’"-P) through roots of 
two colTce species is reported. 

Arabica {Cofjea arahica L. cv. S. 795) and' 
robusla (C\ canephora Pierre, cv. S. 274) plants 
raised initially in polythene nursery bags containing 
a mjxlurc of jungle soil ~|- farmyard manure -j- sand 
(6:2: 1 ) were transferred to closed polythene con¬ 
tainers with bent glass tubes attached for aeration 
and filled with Hoagland and Arnon'"> nutrient solu¬ 
tion No. 2 with the recommended doses of micro- 
nulricnts. 1'he plants were gi'own at 26° C and 2,000 
foot candles light intensity during daytime (for 8 hr) 
in a glass house. 'Fhcrc w'ere six replications in 
each coflee species. When the plants were eight 
months old, 0-2 ml aqueous solution (pH 4-5) of 
radioactive phosphorus (*'-P), in (he form of sodium 
dihydrogen oi thophosphate, containing 50 pc of ‘^-P 
was applied to each plant, at the rale of two drops 
to each of the lop six leaves avoiding bud leaves. 
The plants were removed from the growth medium 
48 hr after the radio-phosphorus treatment. The 
nutrient solution was then filtered free of any solid 
debris, and 2 ml of the filtrate was taken in an 
aluminium planchel, dried under infra-red heat and' 
the radioactivity monitored in an end-window G.M. 
counter, and the quantity of '^-P exuded through 
roots was calculated. 

The results in Table 1 indicate that more radio¬ 
active phosphorus was exuded by the roots of cane¬ 
phora plants than arahica, during the period of 
48 hr after foliar feeding. The phosphorus meta¬ 
bolism of lateral roots was found to be greater iifi 
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canephora than in arablca^* ". The root system of 
canephora is more shallow and fibrous, tufty and 
grows extensively with greater network of feeder 
roots than the root system of arabicd^. These fac¬ 
tors might have contributed to greater exudation of 
phosphorus through canephora roots. It should be 
interesting to study the relationship between the 
exudation of P in canephora and its tolerant nature 
to many soil-borne fungal pathogens and parasitic 
nematodes. 


Table I 

Exudation of foliar applied phosphate (-"-jP) through 
roots of coffee plants 


Coffee 

activity 

% of applied 
activity 

Quantity of 
^-P exuded 

species 

exuded (cpm) 

exuded 

(/xg of P) 

Arabica 

1366±115 

0035 

0-016 

Robusta 

8033 ±276 

0-204 

0-094 


The authors thank Dr. G. I. D’Souza, Director 
of Research, Central Coffee Research Institute, for 
keen interest and encouragement and to the authorities 
of the University of Agricultural Sciences, Bangalore, 
for providing facilities for conducting the studies. 

Radio-tracer Lab., A. Balasubramanian. 

Dept, of Agril. Microb., 

Univ. of Agril. Sciences, 

Hebbal, Bangalore-560024, 

Karnataka 

and 

Division of Plant Phys., N. H. Gopal. 

Central Coffee Res. Inst., 

Coffee Research Station 577117, 

Chikmagalur Dist., 

Karnataka, January 30, 1975. 
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OBSERVATION ON THE MORTALITY OF THE 
MONARCH BUTTERFLY DANAUS CHRYSIPPUS 
(LINNAEUS) INFECTED BY STURMIA CONFER.. 
GENS (WIEDEMANN) (DIPTERA: TACHINIDAE) 
Entomophagous parasitic tachinids select the larvae 
and adults of Coleoptera, Orthoptera and Hemiptera 
as their host, but most often parasitise Lepidopteran 
larvae^. Ramakrishna Ayyar^, who reported several 
tachinids on the Lepidopteran larvae, has not men¬ 
tioned the occurrence of the tachinid Sturmia con- 
vergens on any danid larvae. This note deals with 
the occurrence of S. convergens on the monarch 
butterfly Danaus chrysippus. 

Eggs of S. convergens are very small and dark 
when oviposited on the leaves of Calotropis gigantea • 
these are swallowed along with leaf tissues by 
D. chrysippus larvae. The eggs hatch and the whole 
larval development occurs within the body of the 
caterpillar. When the host caterpillar pupates, the 
fully grown parasitic larva bores its way out, killing 
the host in the process. 

Only one larva comes out from the host. The 
larva actively wanders for some time (20 minutes 
to 2 hours) before pupating in the soil or in plain 
glass terrarium. 

Adult S. convergens lives for 3 ± 1*5 days with¬ 
out feeding. The morphological features of the 
adult agree in general with those described for 
S. convergens by Clausen-. 

D. chrysippus mainly feeds on the milkweed. 

C. giganteu’K Latex of the milkweed contains 
cardiac glycoside poisons such as calotropin, calo- 
toxin and calactinh The danid larvae retain these 
glycoside poisons at the adult stage to protect them¬ 
selves from predatory birds. A danid butterfly, that 
has eaten C. procera contains sufficient poison to 
cause vomiting and accompanying unpleasant 
experience in 5 predatory birds, the blue jay, Cyano- 
citta cristata ; hence the predators, which control 
the danid population, are limited. 

S. convergens appears to be one of the most 
important parasitic agents causing mortality to* 

D. chrysippus. Percentage of infection and con¬ 
sequent mortality of laboratory reared D. chnsippus 
were high during the pupal stage. During 1973 and 
1974, D. chrysippus populations suffered 15-4 and: 
12*6 96 mortality. In the initial 4 instais, the 
mortality was nil and less than 0-5% in the final 
instar (Table I). 

The presence of S. convergens larva becomes 
apparent mostly in the pupal stage of the host; 
this may be due to the following reasons : More 
than 80% of the total food required is consumed 
by D. chrysippus larvae during the final two 
instars^’^» ; hence the chances of the egg of 
S. convergens being consumed by the host are more 
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Table I 

Incidence of Sturmia convergens in the monarch 
butterfly Danaus chrysippus larvae 


Zoology Department, S. M.uhavan. 

Madurai Uni\ers!ty P.G. Centre, 

Arulmigu Paianiandavar Arts College, 


Life stage 

Incidence (%) 


May 

8 , 1975. 

1973 

1974 

1 . 

Raniaknshna Ayyar, T. V., Handbook of 
Economic Entomologx for South India. 1963 

First instar 

00 

00 

2 . 

Clausen, C. P., Entoniophagous Insects, London 

1940. 

Second instar 

00 

0-0 

3. 

Mathavan. S. and Bhaskaran, R., Oceolozia 
1975, 18, 55. 

Third instar 

00 

00 

4. 

5. 

Brower, L. P., Sci. Anier., 1969, 220, 22 
Pandian, T. J., Cun. Sci.. 1973, 42, 423. 

Fourth instar 

0-0 

00 

6 . 

Deivi, M. R. and Pandian, T. J., /. Insect Phvsiol., 
1972, 18, 1829. 

Fifth instar 

0-3 

0-4 

7. 

Metcalf, C. L. and Flint, W. P., Destnzctivc 
and Useful Insects, 1962. 

Pupa 

15-4 

12-6 

8 . 

Pandian, T. J. and Deivi, M. R., Indian J. Ent., 
1973, 35, 50. 


during these 2 instars. Even if S. convergens eggs 
gain entry into the host of first or second instar 
stage, the hatched parasitic larvae may not find 
sufficient food, as D. chrysippus larvae rapidly grow 
during the final 2 instars only. 

The tachinid flies have been shown to be one of 
the most important agents in regulating the 
number of Lepidopteran larvae ; for instance, nearly 
70% of the corn borer Zeadiatraea grandiolella was 
parasitized by the tachinid Lydella stabulans 
grisescens'^. The highest incidence of S, convergens 
'W 2 ls 15% on D, chrysippus. Since D. chrysippus is 
hardly controlled by any other biological agents, 
S. convergens is important for the effective control 
measure of the danid larvae. 

The grasshopper Poecilocerus pictus, which exclu¬ 
sively feeds on C. gigantea, is also known to accumu¬ 
late glycoside poisons-^, and therefore the predators 
controlling P. pictus are very limited. P. pictus is 
also known to be parasitized by the sarcophagid fly 
Blaesoxipha kaestneri. About 11% of the grass¬ 
hopper population is reported to get killed by 
B. kaestneri^. Surprisingly both P. pictus and 
D. chrysippus, who have very limited predators, 
are subjected to a mortality of only 11 and 15% by 
the respective parasitic flies. It is very likely that 
there may be other dipterans which parasitize and 
control P. pictus and D. chrysippus. 

The author is thankful to Dr. T. J. Pandian, for 
critically goring through the manuscirpt and for help¬ 
ful suggestions, to Dr. R. G. Fennah and A. H. 
Parkeer (British Museum, Natural History, London) 
for identifying the parasite and to the CSIR, New 
Delhi, for the award of Senior Research Fellow¬ 
ship. 


INDUCED CHANGES IN OVIPOSlTiON BY 

JUVENILE HORMONE ANALOGUE IN THE 
MOSQUITO, ANOPHELES STEPHENSI 
Hormonal influence in the reproduction of mos¬ 
quitoes has been studied by several workersi’J*. How¬ 
ever, sterilization through juvenile hormone mimics 
has been reported only in Aedes aegypti-K In the 
course of our investigations on the effect of juveniliz- 
ing substances on insects, certain abnormalities in the 
eggs oviposited by the female mosquitoes. Anopheles 
stephensi, were observed following the treatment 
with the juvenile hormone analogue (JHa), Isopropyl 
ll-methoxy-3, 7, I l-trimethyl-2, 4-dodecadienoate. 

The experimental mosquitoes. Anopheles stephensi, 
were taken from the cultures maintained in die 
laboratory under controlled conditions of tempera¬ 
ture and humidity. 500 pupae were collected and 
allowed to emerge into adults in a cage. Freshly 
emerged adults were fed for two days on 10% 
glucose solution mixed with the JHa. Then the 
mixture of JHa and glucose was removed and the 
mosquitoes were fed on the blood of guinea pigs. 
Thereafter, glucose alone was offered every day and 
blood meal was given on every alternate day. The 
experiments were repeated thrice and various con¬ 
centrations of the JHa in glucose solution (1-0-1%) 
were tried. 

There was some mortality in 1% concentration 
while it was negligible in 0-1% concentration. 
After the first blood meal, the mosquitoes oviposited 
the first batch of eggs on the third day which con¬ 
tained a large number (above 80%) of abnormal 
eggs. These abnormal eggs were found to be white 
in colour, compared to the dark normal eggs. The 
white eggs were smaller in size and were sometimes 
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devoid of floats or were partially developed in some 
cases. They usually burst open and the yolk oozed out 
when even a slight pressure was exerted in the 
water on which they were laid. Further, these eggs 
did not hatch into larval forms. The least con¬ 
centration tested was also effective in producing these 
abnormal eggs. 

When Patterson'^ treated Aedes aegypti topically 
after the blood meal, the mosquitoes laid eggs 
devoid of chorion, but the effect was temporary. In 
the present investigation, the JHa was administered 
orally prior to the first blood meal and the effect 
was found for a longer period {i.e., in the sub¬ 
sequent batches of eggs as well). Following the 
treatment with the JHa, the mosquitoes oviposited' 
the abnormal eggs daily for ten days. However, 
the percentage of the white eggs gradually declined' 
and the eggs were almost normal after the 10th day. 
Sometimes, certain intermediary eggs with light 
brown colouration were also observed around the 
6th day. 

These results indicate, that the JH analogues- 
taken by the female mosquitoes act on the follicle 
cells of the ovary, thus interfering with the normal 
formation of the chorion and the development of 
the oocyte. The effect seems to be more if the 
JHa is administered prior to the first blood meal in 
the anautogenoLis mosquitoes. Further studies on 
the action of juvenile hormone analogues and their 
prospective use in insect control are under investiga¬ 
tion in this laboratory. 

We are grateful to Prof. S. S. Qadri for encourage¬ 
ment and facilities provided and to- Prof. V. J. A. 
Novak, Corresponding member of the Czechoslovak 
Academy of Sciences, Prague, for the kind supply 
■of the analogue and for valuable suggestions. 

Department of Zoology, B. Julius Divakar. 
Osmania University, B. Kishen Rao. 
Hyderabad, India, 

February 10, 1975. 
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TEMPERATURE AS A FACTOR AFFECTING 
EGG PRODUCTION, OVIPOSITION PERIODS 

AND ADULT LONGEVITY IN TROGODERMA 
GRANARWM EVERTS (KHAPRA BEETLE) 
(COLEOPTERA—DERMESTIDAE) 

There are some reports on the effect of temperature 
on the biology of Trogoderma granariuin Everts 
(Khapra-beetle). Lindgren et and Sharifi^ 

studied the biology of Trogoderma granarium. 
Hadaway-^, Girish^ and Uniyal et al.^ made certain 
contributions towards the effect of temperature on 
the biology of Khapra beetle. Karnavar^ studied the 
mating behaviour and fecundity in T. granarium. 
However, the complete information with regard the 
effect of temperature on oviposition periods, egg 
laying, survival of eggs and longevity of the adult 
is lacking. This has been taken up for detailed 
study, in the present investigation. 

A culture of T. granarium was maintained at 
35 ±: 2° C and 10-75% relative humidity on whole 
wheat grains. Newly emerged beetles of both the 
sexes were kept in pairs on 4 gm of wheat grain. 
In the first experiment, set to determine the oviposi¬ 
tion periods and egg laying, 15 replicas were run 
while in the second experiment which was set to 
determine the incubation period and survival of eggs 
10 replicas were run. 

A temperature of 32° C is taken as the optimum 
for the development of this pest, as the egg laying, 
survival of eggs and the number of larvae developed 
from the eggs are maximum at this temperature 
(Table 1). 

The results (Table 1) reveal that with the increase 
in temperature from optimum, i.e., 32° C to 40° C, 
there is a general decrease in pre-oviposition and 
oviposition periods, longevity of adult mature males 
and fertilized females, egg laying and survival of 
eggs. On decreasing the temperature to 28° C, 
there is a general increase in pre-oviposition, oviposi¬ 
tion and post-oviposit'on periods and adult duration 
of mature males and fertilized females. The egg 
laying and the survival of eggs decreases at the 
temperature below the optimum. 

With the decrease in the temperature, the period 
of gonad maturation increases which obviously would 
result in the increase in pre-oviposition and oviposi¬ 
tion periods and vice versa as also observed by 
MathleinS and Howe et who reported 

increased periods of oviposition in SitopliHits granaria 
and Ptiniis tectiis respectively, at' the temperature 
below optimum. With the increase in pre-oviposi¬ 
tion period the egg laying and adult longevity will 
also get affected. 

The interference in the copulation by temperature 
may be another reason for low rate of egg laying. 
This is in accordance to Zwolferit> who made similar 
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Table I 


Variations in oviposition periods, egg laying, incubation period and siirvivai of eggs 


Temp. °C 

No. 

of 

females 

Variation in 
pre- 

oviposition 

period 

(%) 

Variation 

in 

oviposition 

period 

(%) 

Variation in 
post- 

oviposition 

period 

(%) 

Variation 

in 

adult life 
of male 

(%) 

Variation in 
adult life of 
fertilised 
females 
(%) 

Decrease 
in total 
egg 
laving 
(%) 

28 ±1 

13 

+ 112 

+ 8 

+114 

“67 

-49 

40 

30 ±2 

14 

+ 38 

+ 9 

+ 28 

-35 

“14 

11 

32 ±1 

13 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

35 ±2 

14 

- 7 

-10 

+ 5 

+ 6 

+ 4 

8 

37-5±2 

14 

- 59 

-30 

+ 5 

“21 

-28 

36 

40 ±1 

14 

- 67 

-52 

- 1 

“40 

-37 

30 




Table I- 

—(Confdc) 




Temp. °C 

No. 

of 

females 

Mean 
eggs 
female 
+ S.E. 

Range 

of 

egg 

laying 

Range 

of 

incubation . 
period 
(days) 

Variation 
in mean 
incubation 
period 
(%) 

Decrease 

in 

survival 
of eggs 
(%) 

Range 

of 

survival 

of 

eggs 

28 ±1 

13 

31+10 

9-47 

6-8 

“47 

36 

20-80 

30 ±2 

14 

47 + 14 

14-74 

5-7 

“12 

26 

30-100 

32 ±1 

13 

53+24 

17-109 

5-6 

Nil 

Nil 

50-100 

35 ±2 

14 

48 + 15 

23-71 

4-6 

“ 9 

12 

50-100 

37-5±2 

14 

34+12 

19-58 

3-5 

“24 

31 

40-80 

40 ±1 

14 

37+ 9 

17-70 

3-5 

-28 

36 

30-70 


+ denotes increase with reference to optimum temperature. 
— denotes decrease with reference to optimum temperature. 


reports on Panolis flammea. Further the reduced- 
egg hatching may be another interference in the 
copulation by temperature as more unfertilized eggs 
are likely to be laid at a temperature other than 
optimum. 

Another reason for prolonged adult longevity at 
a temperature below the optimum could be the 
low rate of egg laying accompanied by the oosorp- 
tion as also reported by Phippsi^ and Engelmanni^. 
Toxicology Laboratory, S. C. Saxena. 

Department of Zoology, Satya Vir. 

University of Rajasthan, 

Jaipur-4, January 20, 1975. 
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THE GENUS QUADRUSPINOSPQRA 
(PROTOZOA rSPOROZOA)—A NEW DEFINITION 

In 1969, Sarkar and Chakravartyi created a new genus 
Quadrusplnospora toi accommodate, the cephaline 
gregarines inhabiting the various parts of the mid¬ 
gut of the grasshopper, Aelopus sp. The genus was 
characterised by “(a) solitary, elongated trophozoite 
having a subspherical epimerite with eight to 12 
stumpy digitiform processes, hemispherical proto- 
merite and granular deutomerite which is broadest 
immediately behind the septum; (b) spherical 
nucleus with several karyosomes; (c) spherical, 
thick-walled gametocysts dehiscing by simple rup¬ 
ture ; (d) oval spores with a pair of very long 
spines at each pole, and (e) intracellular develop- 
mennt”. 

While studying the cephaline gregarines from 
various insects of this locality2, we have observed 
that grasshoppers of different species are infested 
with a cephaline gregarine belonging to the genus 
Quadrusplnospora Sarkar and Chakravarty. We 
have already desciibed Q. chakravartyei^ and 
Q. atractomorphii^ from the grasshoppers Spatho- 
sternum sp. and Atractomorpha crenuJata (Fabr.) 
respectively. Preliminary studies have revealed that 
three other species of cephaline gregarines of the same 
genus parasiting the grasshoppers are also likely to be- 
new to science (unpublished data). In all the 
five species, the number of digitiform processes 
attached to the epimerite does not conform to' the 
number as given by Sarkar and Chakravarty : in 
Q. chakravartyei the number is 20 tO' 24, in Q. atracto- 
morphii it is 12 to 18, and in the other three species, 
the number varies between 10 to 23. Moreover, 
the shape of the nucleus in the adult trophozoite 
is not always spherical but may be subspherical or 
elliptical also. In all the five species, however, 
the spore contains a pair of very long spines at each 
pole which, according to us, is the most diagnostic 
character of the genus. The intracellular develop¬ 
ment takes place inside the epithelial cells of the 
hepatic caeca only. We, therefore, propose a new 
definition of the genus Quadrusplnospora to accom¬ 
modate these parasites under this genus as follows : 

(1) Solitary, elongated trophozoite with a sub¬ 
spherical epimerite having a variable number of 
stumpy digitiform processes; (2) hemispherical 

protomerite and granular deutomerite broadest 
immediately behind the septum; (3) spherical, 
subspherical or elliptical nucleus in the adult tropho¬ 
zoite ; (4) thick-walled, spherical gametocysts 

dehiscing by simple rupture ; (5) oval spores with 
four very long spines, two at each pole ; and (6) 
intracellular development, confined to^ the epithelial 
cells of the hepatic caeca, 
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EFFECT OF CERTAIN GRANULAR INSECTI¬ 
CIDES ON THE NODULATION BY NITROGEN¬ 
FIXING BACTERIA IN COWPEA 
{VIGNA SINENSIS L.) 

It has been reported that application of granular 
insecticides to soil for the control of insect pests of 
crops, are known to interfere with the soil flora, 
particularly microbes including nitrogen fixing 
bacteria^’-. Hence the present study was designed 
to elucidate the effect of different systemic and non- 
systemic insecticides on the nodulation in cowpea 
and the results are presented in this paper. 

The experiment was conducted with four replica¬ 
tions in the pots with various granular insecticides 
as described earlier by Swamiappan et al. (1974). 
The seeds were coated thoroughly with the suspen¬ 
sion of bacterial culture and seeded in the pots. 
The plants at 35 and 55 days age were carefully 
uprooted: and the observations were made on the 
total number and weight of nodules. 

The results (Table I) indicate that phorate, an 
organophosphorus systemic insecticide has enhanced 
the nodulation by 313% over untreated check. 
However the weight of nodules has not progressively 
increased with the increase in the number of nodules. 
On the other hand, the positive influence in the 
process of nodulation by the other two granular insec¬ 
ticides, namely, endrin and chlorfenvinphos indicates 
that the soil application of granular insecticides did 
not affect either the nodulation or activity of the 
bacteria. Similar results were reported earlier with 
the other legumes where it has been found that) 
application of soil insecticides has beneficial effects 
on the soil florai’^’4. This might possibly be due 
to the breakdown and degradation of organic 
phosphorus of the applied toxicants and utilization 
of the same by the microbes for their metabolic 
activities. 
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Table I 

Influence of certain granular insecticides on the 
nodule formation in cowpea 


Granular Toxi¬ 
cants at 1 lb 
ai./acre 

Number and weight of nodules 
per plant 

Number 

Weight in mg 

Phorate 

120 

910-0 


(+ 313) 

(+120) 

Endfin 

64 

674-0 


(+121) 

(+63) 

Chlorfenvinphos 

57 

649-0 


(+97) 

(+57) 

Disulfoton 

50 

442-0 


(+72) 

(+7) 

Ca rba r yl+Linda ne 

28 

450-0 

(Sevidol) 

(-3) 

(+9) 

Untreated check 

29 

413-0 

CD. 

28 

179-0 


(P-0-05) 

(P-0-01) 


The figures in parenthesis are per cent decrease or 
increase over untreated check. 
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S. Jayaraj, for the conduct of the present investiga¬ 
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EMBRYO DEVELOPMENT IN CLEOME 
TENELLA LINN. 

From a perusal of the available embryological 
studies^'T it is seen that the Onagrad, Solanad and 
Caryophyllad types of embryo development are seen 
among capparidaceous taxa so far investigated. With 


reference to Cleome this ascec: restricted lo a 

brief description by iMaur'.rzcr.'^ :r C.v&rrie serraia 
and C. monophylla, Tivvary* on Cieomi: ~.-\scosa and 
a comprehensive account by Raara\-arr^ on Cleome 
chelidonii. In this paper a detailed accoun: of the 
development of the embryo in Cleome alc/.u Linn, 
is presented and compared with the results recorded 
by earlier workers on this genus. 

The first division of the zygote, which is transverse, 
takes place only after the formation of a few free 
endosperm nuclei, resulting in a basal cell cb and 
a terminal cell ca (Figs. 1-3). The former (cb) 
divides transversely engendering two superposed cell m 
and ci, w'hile the latter ica) divides verticaHy forming 
two juxtaposed cells (Figs. 4, 5). Thus an inverted 
T-shaped 4-celled proembryo (Fig. 5) results at the 
end of second cell generation. In about 12^ of 
the ovules the division of ca precedes cb (Fig. 6). 
Each of the terminal cells divides by a vertical wall 
at right angles to the first wall (Figs. 7, 8) giving 
rise to the quadrant stage. At this stage there 
is a slight elongation of ci followed by transverse 
division resulting in two superposed cells n and n" 
(Figs. 7, 8). Meanwhile the quadrants divide trans¬ 
versely to initiate octants disposed in two tiers I and 
I' (Fig. 9). Concomitantly, the middle cell m of 
the 4-celled proembryo becomes segmented producing 
the cells d and / (Fig. 9). Periclinal divisions in 
the cells of the octants separate the 

dermotogen ( de) from an inner group of ceils 

(Fig. 10). Further periclinal divisions in the cells 
of /' lying inside the dermatogen differentiate an 
outer periblem (pe) and an inner plerome (pi) 
(Figs. 11-14). Concurrently, anticlinal divisions 
take place in the dermatogen (Figs. 11-14). By 
the time the periclinal divisions are initiated in 
/ and /', the cell it divides to form two superposed 
cells o and p, which along w'ith f and n form a 
4-celled suspensor, which subsequently disorganises 
as the embryo matures (Figs. 10-16). In the tier 
I destined to form the cotyledons and shoot apex, 
both transverse and vertical divisions are laid down 
and the embryo eventually passes through the 
globular and heart-shaped stages (Figs. 13-15). 
The ceil d functions as the hypophysis. It divides 
transversely to procreate two superposed cells which 
by further divisions produce two groups of cells iec 
and ico (Figs. 13, 14). Subsequent divisions in the 
tier / engenders the cotyledonary region {pco) and 
the stem apex (pvt). The tier !' contributes to the 
hypocotyledonary region (phy) and the initials of 
the central cylinder of the stem (icc) and the tier 
m and its derivatives to the initials of the central 
cylinder of the root (iec) as also the initials of root 
cap (ico). The cells /, n, o and p constitute the 
4-celled suspensor (Figs. 10-15). 



560 


Letters to the Editor 


r Current 
L Science 


The mature embryo, which extends from the 
micropylar region to the chalazal end of the mature 
iiced, is curved, dicotyledonous with discernible shoot 
apex, root, its cap and the vascular supply to- the 
cotyledons (Fig. 16). 



Figs. 1—16. Fig. 1. L.s micropylar region of 
■ovule showing integuments, nucellus and embryo 
sac, X 200 ; note zygote, degenerating synergids and 
endosperm nuclei. Figs. 2-15. Stages in develop¬ 
ment of embryo, x 300 ; Fig. 16. L.s. seed 
showing mature embryo, endosperm and seed 
coat, X 30. {cot, cotyledons ; emb, embryo ; end/ 
END, endosperm ; ES, embryo sac ; ii, inner integu¬ 
ment ; NU, nucellus; oi, outer integument; rc, 
root cap ; st, stem tip ; SY, synergids ; VS, vascular 
supply ; ZY, zygote). 

Based on the fragmentary account of the embryo 
development given by Mauritzon^ for Cleome 
serrata and Cleome monophylla, Johansen- (p. 142) 
states ‘these species appear to follow the Alyssum 
variation of Onagrad Type, very closely’. Tiwary”^ 
records a 3 or 4-celled suspensor for Cleome 
viscosa. The present study on Cleome tenella is in 
conformity with the account given by Raghavan-’* 
for Cleome cheUdonii except that the suspensor is 
4-celled here, whereas it is 7-celled in Cleome 
chelidonii, and it conforms toi the Lythrum variation 
of the Onagrad type of Johansen^ or conforms to 
the Megarchetype IV, series A of the First Period 
of Soueges {Vide Crete)The embryogeny in 


Cleome tenella Linn, can be recapitulated by the 
following embryonic formula : 


Zygote 




X 

/ V 


\ 


\. 


\b'^ 




X — 
V —\ 


pco -f pvl 


phy -I- icc 
iec -f CO 




\ 

" X/;/ 
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AN ABNORMAL FLOWER OF 
DTANTHUS CARYOPHYLLUS LINN. 
Abnormalities in vegetative and floral parts of 
angiosperms are not of uncommon occurrence. 
Teratological features of other groups of the plant 
kingdom have been discussed by earlier workers 
(Masters, 1869; Goebel, 1897; Candolle, 1905; 
Costerus and Smith, 1909; Worsdell, 1915, 1916). 
However, abnormal morphological features in the 
members of the Caryophyllaceae have not been dealt 
with in detail, notwithstanding the description of 
over two' dozen cultivated species of Dianthus by 
Bailey (1949) and an exhaustive monograph by 
Williams (1893). We have observed an abnormality 
of flower in plants of Dianthus caryophyllus L. 
(Carnation), collected from the Botanical Garden 
of Meerut College. 
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The flower is larger than normal and the calyx is 
fused and form a conical tube (removed in the photo¬ 
graph). The petals are replaced by a whorl of five 
pistils, surrounding a large, terminal, normal Caryo- 
phyilaceoiis pistil. The terminal as well as the 
adjacent, laterally placed ovaries show the follow¬ 
ing structural features : 

Terminal Gynoecium ——^It is bicarpellary and 
syncarpous; the ovary is superior and unilocular 
with free central placentation. The ovary is whitish 
at the base and yellow above. Both the styles are 
long, each with a terminal, curved and hairy stigma 
(Fig. 2). Seven polyandrous stamens, with unequal 
filaments, have been observed associated with this 
gynoecium. 



Figs. 1-2. Dianthus caryophyllus L. Fig. 1. 
Abnormal flower before dissection. Fig. 2, The same 
flower after dissection showing five laterally placed 
pistils and a single terminal pistil. (G-, = Terminal 
pistil ; = Laterally placed pistils ; 

FED = Pedicel ; STY = Styles.) 

hidividual Lateral Gynoecia. —^For the sake of 
convenience, we have numbered the lateral gynoecia 
as Go, G 3 , G 4 , G- and Gq (Figs. 1-2). The 
following structural features have been observed 
m these laterally placed gynoecia : 

Lateral Gynoecmm-G2.—ThQ ovary is narrow at 
the base but becomes broad and flat above. A 
single style arises from a depression and bears a 
slightly curved stigma. A single stamen with a 
long thin filament is attached on the innerside of 
the ovary. 

Lateral Gynoecium—G^. —^The ovary is narrow 
at the base and broad in the middle, and tapers 
towards the top. Two styles arise from a depression 
at the apex of the ovary. One of the styles is 
straight, and the other is curved. The curved style 
has a pointed stigma while the straight one is capi¬ 
tate. Four stamens are associated with this ovary, 
of which, three are short and the fourth is long. 

Lateral Gynoecium-G^. —The ovary resembles that 
described for lateral gynoecium-Gg. It bears a single 
style, curving at an angle of about 90® ^d bearing 


a capitate stigma. One weli-ceveloped stamen is 
associated with the g\moecium. 

Lateral Gynoeciam-G^. —^The ovary is broad in 
the middle and tapers towards both the ends. Two 
hairy styles with two capitate stigmas are present. 
Three stamens, one long and two short, are associa¬ 
ted with this gynoecium. 

Lateral Gynoecium-GQ. —^The ovary is the smallest 
of the group. It is broad in the middle, narrowing 
slightly at both the ends, with two, highly reduced 
stamens. 

School of Plant Morphology, R. Sidam. 
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AN IMPROVED METHOD OF ASSESSING THE 
EFFICIENCY OF INSECTICIDES AGAINST 
RICE LEAF ROLLER CNAPHALOCROCIS 
MEDINALIS G. 

The rice leaf roller, hitherto considered as a minor 
pest has assumed serious pest form w^ith the advent 
of high yielding rice varieties like I.R. 8 and many 
workers have attempted previously to control this 
pest by chemical means^'G. The conventional 
method of assessing the efficacy of insecticides, 
based only on the damage symptom caused by leaf 
roller cannot be employed to ascertain the immediate 
knock down effect of the chemical- Further the 
effect could be seen only when there is a steady 
increase in the general infestation level of the pest. 
Hence an attempt was made to improve this method, 
taking the population also into account. The 
present study was conducted at University Farm, 
Madurai, from October to February and March, (at 
which time the leaf roller incidence was high) in 
a simple randomised block design with three 
replications. The size of the plot was 5 m X 4 m 
and the I.R. 8 seedlings were planted with a 
space of 20 x 15 cm. 
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The treatments consisted sprays of endrin 0*04%, 
parathion 0*05%, Heliotox (Toxaphene + DDT) 
(4 ml/litre), fenthion 0*125%, Trichlorfon 0*12% 
and Fenitrothion 0*1%. In each plot ten clumps 
were selected at random at the rate of five in each 
of the diagonal lines in each plot. The 
infestation was assessed by counting the total 
number of leaves and number of leaves showing leaf, 
roller attack (70 days after planting) before spray¬ 
ing. Two days after spraying, the number of the 
dead caterpillars lying in between three rows of 
plants were counted in each plot. The rows were 
selected in such a way that they passed through the 
maximum infested area. For easy counting, the 
water level in the field was kept to a minimum. 
The mean number of dead caterpillars in treated 
plot was corrected by using the formula : 

Corrected mortality (CM.) = M/ — Mc/Ic X D 
M — Mean mortality (Number of caterpillars) 
I — Mean infestation (%) 
c — in control plot, r — in treated plot. 

The efficacy of the chemical was assessed by 
using the formula : 

Efficiency Index (E.I.) = C.M./Ir X 100. 


Table I 

Efficacy of insecticides against leaf roller 
(Mean of 3 observations) 


Treatments 

Mean 

infes¬ 

tation 

(%) 

Mean number of 
dead caterpillars 

Effici¬ 

ency 

index 

E.I. 

Actual 

Corrected 

Endrin E.C. 

51*1 

11*33 

7*09 

13-87 

Parathion. 

(Folidol E.C.) 

47*8 

6-67 

2*70 

5*65 

HeUotox E.C, 

(Toxaphene+DDT) ^67-5 

38-00 

32*40 

48*00 

Fenthion 
(Labaycid E.C.) 

51-6 

6-33 

2*05 

3*97 

Trichloifon 
(Dipterex W.S.P.) 

310 

9*67 

7*10 

22*90 

Fenitrothion 
(FoUthion E.C.) 

54-0 

10*00 

5*52 

10*22 

Control 

40-1 

3*33 




As the number of dead caterpillars vary with the 
chemicals as well as the degree of infestation, a 
correction was used based on the percentage of 
infestation. As uniform plant population was main¬ 
tained with uniform spacing, the variation in number 
of leaves was not much and hence the percentage 
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of infestation has been used in the formula. 
Heliotox could cause high rate of kill of leaf roller 
caterpillars followed by trichlorfon. Endrin and 
fenitrothion were next best. Parathion was not 
effective as reported by Gargav et al? and Khaire 
and BhapkarS. 
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A NEW SPECIES OF PODOXYPHIUM 
(SPHAEROPSIDALES) 

An interesting species of Podoxyphium Speg. was 
collected on rotted fruits of Sapodilla at Poona. 
This proved to be distinct from other known; 
speciesi’2. Hence, the same is described here as 
new to science. 

Podoxyphium poonensis sp. nov. Subram. and Raa 
(Fig. 1) 



Fig. 1. Morphology of Podoxyphium poonensis^ 
(a) Basal ; (b) Median parts of the stipe and (c) 
T^cnidium with scattered spore-mass around. 

Mycelium effusae, septatis, ramosis et anasto- 
santibus, 3-3* 5 m. lata, levibus. 9*5~15*2 m inter- 
yallum inter septa. Stipe singula vel fasciculata ex 
hypharum erecta, simplicia, recta vel flexuosa, 
brunneae vel atro-brunnea^ 7*6-11 *4 m lata, ad basi 
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ll-lS/i inflata. Pycnidia superficialia recta, pallide- 
brunneis, stipidata, stipe magnit 174*8-228 /x forma, 
apiceum versus hyalina; Pycnidiosporae sessilis; 
continuae, hyalinae, ovoideae vel globosa, unicellu- 
laris, 1 * 5 - 2/4 x 1{Herb. No. at M.A,C.S. AMH- 
2421 (Holotype), IM.L 186045]. 

Thanks are due to Prof. M. N. Kamat for his 
interest and to Dr. M. B. Ellis, CM.I., Kew, England, 
for confirming the fungus identity. 

M.A.C.S. Research Institute, V. Subramoniam. 
Poona-4, India, V. G. Rao. 

January 15, 1975. 
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A METHOD OF GETTING BACTERIA FREE 
CULTURE OF BLUE-GREEN ALGA 
OSCILLATORIA 

Difficulties associated in obtaining bacteria free 
cultures of blue-green algae for critical physiological 
investigations are ably reviewed by Venkataraman^. 
Bunt- used aureomycin. Rubenchick et aL^ also 
used several methods to get pure cultures of hormo- 
gone forming blue-green algae. 

Great difficulty was faced to get rid slimy 
Oscillatoria of bacteria which take shelter in muci¬ 
laginous sheath of the alga. The use of antibiotics, 
irradiation with UV along have been examined 
without success. We therefore, thought to remove 
the gelatinous sheath of the alga with some deter¬ 
gent of biological origin as it would not harm the 
cells of alga and at the same time loosen or remove 
the sheath surrounding trichomes of the alga. 

40% solution of the soap nuts (fruits of Sapindus 
laurifolious) was prepared by boiling rinds of soap 
nuts in distilled water, squeezed and filtered. From 
this stock solution three dilutions were then prepared 
in the culture medium tubes (1 : 10 , 1 : 100 , 

1 : 10000 V/V), sterilized and inoculated by small 
portion of the algal growth. Shaking the tubes with 
glass beads continuously for 30 minutes washing 
the algal mass three times successively in sterile 
medium under the aseptic conditions further loosen 
the sheath. A small portion of the inoculum from 
each tube was then irradiated under UV light of 
160 nm for 10 minutes. 

At the end of the irradiation period, a small 
aliquot was transferred intO' the sterile culture tube 
and also streaked on agar plate. Controls of 
untreated as well as only irradiated (without treat¬ 
ment with soap nuts) were simultaneously kept. The 
purity of culture was tested by transferring small 
portion of algal growth into the ^^terile nutrient 


broth and incubated at 30= C. The absence of 
bacterial turbidity was taken as the criterion for 
purity of culture. 

No turbidity was observed in the cultures treated 
with the soap nut dilutions of 1 : 10 and 1 : 100 
with irradiation. But the treatment with soap nut 
solutions alone showed bacterial turbidity in these 
two dilutions also. 

In a separate experiment the bacteria isolated 
from the algal association w^ere treated in the con¬ 
centration (1 : 10 ) of soap nut solutions for 4 hour. 
After the treatment the bacterial mass was centri¬ 
fuged and was transferred in tubes of fresh sterile 
nutrient broth and incubated at 30° C. 

No bacterial turbidity was observed in the tubes 
treated with 1 : 10 dilution of soap nut solution 
for 4 hour. This suggests the bactericidal action of 
soap nut to some extent and also that bacteria are 
more sensitive to the treatment when not associated 
with alga. 

We are grateful to Prof. J. J. Chinoy, Director, 
for the facilities. This work is a part of the 
research project supported by the Department of 
Atomic Energy, India. 

Botany Department, 

University School of Sciences, 

Gujarat University, 

Ahmedabad-3 80009, 

India, February 19, 1975. 
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DEVELOPMENT OF SUBSIDIARY CELLS 
AND WATER LOSS IN CROTALABJA 
MADICAGINEA LAMK. 

A KNOWLEDGE of Water requirement of plants and 
their physical environment is necessary for under¬ 
standing the adaptation of vegetation under stress 
conditions-. The present w^ork shows the develop¬ 
ment of subsidiary cells as an adaptive feature and 
water loss in Crotalaria medicaginea, growing in 
Indian arid zone. Presence of two types of stomata 
in C medicaginea has already been reported^ 
Stomata with and without subsidiary cells are present 
and the openings of the latter were less rythmic than 
those of the former. Number of stomata with or 
without subsidiary cells per unit area decreases as 
the leaves mature (Figs. 1-2). In the early stages 
of leaf maturity, the number of stomata with sub¬ 
sidiary cells are less, but their proportionate numbers 
increase as the leaf attains maturity (Table I). 
Correlating these observations with water Ipss, the 
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percentage of water loss was more from leaves where 
the number of stomata withcnit subsidiary cells was 
more. This may also be correlated with less cuti- 
cular thickening in young leaves but the main reason 
is the opening of stomata in young leaves which are 
without subsidiary cells. 



Figs. 1-2. Fig. 1. Epidermal peeling from the 
leaf of a seedling showing stomata without any 
subsidiary cells, x 550. Fig. 2. Epidermal peeling 
from a grown up plant showing stomata with sub¬ 
sidiary eells having distinct globules, x 550. 

Table I 

Differently matured leaves, having stomatal 
percentage with and without siibsidiaiy 
cells, number of stomata per unit area 
and the percentage of water loss 
in 30 mts duration in 
C. medicaginea-'- 

State of % of Number of % of stouiata % of 
maturity water stomata with sub, stomata 
of leaves loss (mm sq.) cell without 

sub. cell 


Young 

17-0 

,424 

18-0 

82-0 

Mature 

14-6 

243 

53 

47 

Old 

13-5 

176 

78 

22 


It may, therefore, be concluded that more number 
of subsidiary cells develop as an adaptive feature to 
check water loss enabling plants to grow success¬ 
fully in arid conditions. 

The authors are grateful tO' Prof. H. C. Ary a for 
facilities and to Dr. D. D. Chawan and L. N. Harsh 
for help in various ways. The authors are thankful 
to the authorities, PL-480 project, for the financial 
assistance. 

Lab. of Plant Ecology, Prakash N. Bohra, 

Botany Department, David N. Sen. 

University of Jodhpur, 

Jodhpur, India, February 23, 1975. 
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IMPROVING PHOTOSYNTHETIC AREA AND 
ENERGY CONSERVING EFFICIENCY OF 
WHEAT BY GIBBERELLTC ACID 

All the green plant parts, trap and conserve the 
solar energy. The vertically standing photosynthetic 
parts conserve more energy than the horizontally 
standing green parts^, and hence the high ratio of 
vertical/horizontal green tissues may indicate the 
fixation of more solar energy. Keeping this in mind, 
gibberellin (GA.^) which increases the length of 
internode and leaf sheath-, was used for changing 
the ratio of vertical/horizontal green tissues in wheat. 
Effect of g'bberellic acid on energy conservation and 
dry matter production has also been recorded. 

Wheat (Kalyansona) seeds were sown @ 90 kg/ha 
on half hectare area after normal dose of fertilizer 
application (90 N, 50 PoO- and 50 KoO kg/ha) to 
the soil. Gibberellic acid at 100 ppm level was 
sprayed on the 15 day old plants in 5 plots each 
of 5 X 5 meter in size. The area of leaves and 
leaf sheath were calculated from the length and 
width of leaves using Kemp’s^ formula and surface 
area of ear was calculated following the method of 
Teare and Peterson-^. The angle of leaf that sub¬ 
tended between the horizontal and two-third por¬ 
tion of leaf which showed a uniform angle, was 
taken as standing angle of leaf. The average chloro¬ 
phyll of photosynthetic parts was determined by the 
method of Amon’s^. The rate of COo uptake and 
release during photosynthesis and respiration of 
whole plant was measured in triplicate over half art 
hour period at 6, 8, 10, 12, 14 and 18 hours during 
a day, following the technique devised by Dwivedi®’*^. 
The amount of CO 2 assimilated was converted into 
energy value (cal.) on the basis of usual formula 
of photosynthesis!’7. The value of the energy 


* Average' of three samples, 
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Table I 


Effect of GA on the photosynthetic area index, ratio of \er:lc all horizontal gre^n tissues (V/H green 
tissue), chlorophyll content of photosynthetic parts and energy trapping and conserving 

efficiency of wheat 


Age of 
plants 

Treatments 

Photo¬ 
area index 

Ratio of 
V/H green 
tissue 

Chlorophyll 
(a—b) ( mg m- 
land a“eaj 

Eae: 

Trapping 

gN- efficiency (■-; 

Conser\ 

Cam- 

ing 

HM-~ 


Control 

0-28 

002 

96-0 

1-48 

1*21 

1*03 

28 

GA 100 ppm 

0-30 

0*2 

97*0 

1*53 

1-22 

1*06 


‘ t ’ value 

1-3 

3-7* 

2*0 

1*60 

0*20 

0*60 


Control 

8*8 

0-04 

716*8 

3*60 

3*15 

2*58 

56 

GA 100 ppm 

91 

0*3 

718*9 

5*04 

4*50 

3*90 


‘ t ’ value 

1-8 

2 * 8 * 

2*4 

2*61* 

2*71* 

2*80* 


Control 

8-6 

0*04 

880*2 

3*91 

3*29 

2*64 

84 

GA 100 ppm 

90 

0*4 

882*5 

5*31 

4*51 

3*99 


‘ t ’ value 

2-0 

3*8* 

2 - 6 . 

2*70* 

2*89* 

2*72* 


Control 

7-6 

0*06 

373*2 

1*34 

0*78 

0*51 

112 

GA 100 ppm 

8-3 

0*5 

374*0 

3*97 

3*14 

2*89 


‘ t ’ value 

1*7 

3*2* 

1*9 . 

3*44* 

3*12* 

3*22* 


Control 

4-8 

0*1 

62*1 

0*52 



140 

GA 100 ppm 

50 

0*6 

63*4 

0*70 




‘r ’ value 

1-3 

2 * 8 * 

1*9 

2*91* 




* ‘r’ value significaat at 5% level. 

CAM—Carbon assimilation method; HM—Harvest method. 
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A B 

Fig. 1. Effect of GA on the photosynthetic 
capacity and energy trapping and conserving 
efficiency of wheat. A. GA 100 ppm. B. Control. 


efficiency obtained by the COo assimilation method 
was also compared with the harvest method" 
(Table I. Fig. 1). Solar radiation (cal./cm^/sec.) 
was measured by solarimeter and the efficiency of 
energy conserv’ation was calculated by dividing the 
trapped and conserved energv* during each growth 
stage by half the solar radiation of that stage. All 
these observ^ations were recorded at the age of 28, 
56, 84, 112 and 140 days of plant growth. 

It is evident from Table I that the photosynthetic 
area index of plants increased by GA, though the 
variations were not significant. The ratio of 
vertical/horizontal green tissue was significantly 
higher in GA treated plants as compared to the 
control. The chlorophyll content of GA treated 
plants also did not increase over control significantly. 
However, COo fixation rate and energy efficiency of 
plants were found to increase by 25^ more than 
that of the untreated (Table 1, Fig. 1). The increase 
in energy conserving efficiency due to- GA treatment 
calculated by both the harvest and gas analysis 
method were also comparable (Table I, Fig. 1). 
Trehame and Stoddart'^ reported an increase in 
photosynthesis due to enhancement in RuDP carbo¬ 
xylase activity and rise in chlorophyll content in 
GA treated red clover plants. On the basis of the 
results of present investigation, the increase in ratio 
of vertical/horizontal green tissues may be suggested 
as one of the main reasons for rise in carbon 
assimilation .rates of GA-treated wheat plants. 
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Thanks are due to Prof. R. Misra for guidance 
and providing the laboratory facilities and also to 
Dr. O. S. Singh for giving valuable suggestions. 

Department of Botany, R. Snehi Dwivedl- 

Varanasi, 

February 24, 1975. 

••= Present address ; Soil Department, P.A.U., 
Ludhiana, India. 
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EFFECT OF CYCOCEL ON SEX EXPRESSION 
ON SOME CUCURBITACIOUS PLANTS 

The sex expression in plant is genetically controlled 
but various chemicals are reported to modify this 
phenomenon. Gibberellic acid is known to retard 
pistillate appearance^ and enhance stammatCf 
differentiation^. Growth retardants have been shovm 
to increase femaleness'^’^ 5. Members of family 
Cucurbitaceae exhibit a wide diversity of sex forms 
and cycocel is a growth retardant. The effect of 
cycocel was studied on sex expression in six speciesi 
of this family. 

The experiment was conducted at lARI Plant 
Introduction Station, Jodhpur, during the summer, 
1970. Six members, viz., squash melon (Citrullus 
vulgaris Schrad. var. fistulosus Duth. and Full), 
ridge gourd {Luffa aciitangula (L.) Roxb.], cucum¬ 
ber {Ciicumis inelo L. var. utilissirnus Duth. and 
Full), musk melon {Ciicumis melo L.), water melon 
(Citrullus vulgaris Schard. ex Eckl. and Zeyh.) and 
bottle gourd itagenaria siceraria (Mol.) Standi.] 
were sown at 2*0 X I'O metre spacing. Three 
concentrations of Cycocel ; viz., 500 ppm, 1,000 ppm', 
and 2,000 ppm were sprayed at two, four and eight 
leaf stages of seedlings. Five plants in each treat¬ 
ment were tagged and sex ratio in each species was 
determined. 

The data revealed that cycocel treatment induced 
femaleness by increasing the number of pistillate 
flowers and proportionately reduced the number of 
staminate flowers. This confirms the findings of 
Halevy and RudichS (using B-995 in musk melon. 


Bose and Ghose^ (using B-9 in cucurbits) and 
Iwahori et al.^ (using 2-chloroethane phosphonio 
acid in cucumbers). In the present case where 
cycocel has been used, the effect was more 
pronounced in bottle gourd which normally did not 
bear any pistillate flowers. In general 1,000 ppm' 
was more effective as compared to 500 ppm and' 
2,000 ppm, except in the case of squash melon and 
cucumber where 2,000 ppm induced more female¬ 
ness (Table I). 

Table 1 


Effect of cycocel on sex ratio (staminate/pistillate) 
in six species Of family Cucurbitaceae 


Species 

Control 

500 

ppm 

1,000 

ppm 

2,000 

ppm 

Squash melon 

5*4 

1*9 

2-7 

1-8 

Ridge gourd 

17-7 

3-2 

1-6 

3-3 

Cucumber 

13-9 

2-8 

3*0 

2-6 

Water melon 

n -6 

3-2 

3*3 

3-2 

Musk melon 

17-0 

2-4 

2-3 

2-5 

Bottle gourd 

Only 

Staminate 

31 

2-3 

2-7 


It is also noteworthy that the treated plants of all 
the species were shorter due to reduction of internode¬ 
length, had thick and dark green leaves, smaller 
tendrils and more hairs, as noted by Iwahori et al^ 
with 2 chloroethane phosphonic acid. 

Thanks are due to late Dr. H. B. Singh, Head, 
Division of Plant Introduction, for providing facilities 
and to Dr. S. D. Sharma, Botanist (Rice), lARl. 
Regional Research Station, Hyderabad, for prepara¬ 
tion of the manuscript. 

Indian Agricultural Research S. P. Mishra. 

Institute, 

Regional Research Station, 

Hyderabad 500 030 (A.P.), 

March 1, 1975. 
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ARAUCARIAN ROOTS FROM THE JURASSIC 
OF RAJMAHAL HILLS, INDIA 

The Rajmahal Hills have yielded the largest variety 
of fossil plants known from the Jurassic rocks of 
India!’". The major plant groups occurring in this 
area are ferns, cycads, Bennettitales, Pentoxyleae 
and conifers which are represented by stems, 
petioles, leaves, sporangia and seeds. No gymno- 
spermous roots are known and the only roots 
described from the beds are those found in 
association with some of the filician rhizomes like 
Tinpaharia s'.nuosa Jacob^, Osmundacaulis sahnii 
(Mittre)-^ and O. mjmahalensis (Gupta)-. How¬ 
ever, in some material collected by the senior author 
(BDS) from a newly discovered locality of Pakur 
in the Santhal Pargana District of Bihar, petrifac¬ 
tions of isolated roots of ferns and conifers are 
frequently found. The locality is situated 4 km 
North West of the railway station Pakur. The 
fossiliferous rock is yellowish-white and rests on 
a thick layer of trap which is made up of black, 
hexangular pillars. 

The roots are 3-12 mm in diameter with two 
exarch protoxylem points (Fig. 1). The primary 
xylem is made up of hexagonal tracheids while 
those of the secondary xylem are narrower and 
rectangular in shape. Even a thin root (4-5 mm 
diameter) may show well developed secondary 
growth (Fig. 2). Xylem parenchyma and resin 
canals are absent. In older roots the secondary 
xylem on the two sides of the primary xylem plate 
may be equally or unequally developed and the 
primary xylem may become obscure (Fig. 2). 

Wood rays are 1-3 cells high, uniseriate and 
homogeneous. Tangential walls of tracheids are 
smooth while the radial walls are provided with 
uni to triseriate, contiguous bordered pits. Pits in 
cross fields are not visible. 

Phloem is radial and made up of thin walled cells 
filled with some dark staining matter (Fig. 1). The 
secondary phloem in the majority of the roots is 
represented by an unpreserved narrow zone outside 
the secondary xylem. Cortex is 0-6-0 *9 mm wide, 
parenchymatous and provided with numerous, 
hexagonal scleroids. In the outer portion of cortex 
a thick layer of periderm is seen in older roots 
which is made up of radially arranged, thin walled, 
narrow cells in 6-10 lines. 

In the nature of secondary xylem the present 
material shows the typical characters of Araucari- 
aceae, ie., compact wood without resin ducts, 
tracheids having continuous bordered pits on their 
radial walls and presence of uniseriate, small wood 


rays‘\ The occurrence of araucarian stems and 
megastrobili in the new local iiy may lend some 
support to the araucarian affinities of these roots. 



Figs. 1-2. Fig. 1. A young root, showing diarch 
xylem, x 36. Fig. 2. An old root showing compact 
secondary xylem on two sides, the pri mar y xylem 
is not seen, X 12. 


Comparison was also made with the- cupressoid 
roots described from the Jurassic of Arctic^, and 
other known coniferous roots, but did not find 
fruitful. 


The present study is interesting as it is the first 
description of a gymnospermous root from the 
Rajmahal Hills, India. 

Department of Botany, B. D. Sharma. 

University of Jodhpur, D. R. Bohra. 

Jodhpur 342001, India, January 20, 1975. 
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Indian Dairy Products. By K. S. Rangappa 

and K. T. Achaya. (Asia Publishing House, 

Bombay-l), 1974. Pp. xiii 4 - Price Rs. 40*00. 

This is a book mainly devoted to the Indian 
dairy products. The first edition The Chemistry 
and Manufacture of Indian Dairy Products was 
published in 1948. The present one is a revised 
edition incorporating considerable amount of work 
that has been carried out at various centres for 
the past two decades. The book is divided into 
3 parts. Part 1 consists of milk and unferinented 
milk products. Part 2 comprises of information 
in fermented milk products. Information on ghee 
is well covered in Part 3. 

Under Part 1, the subject has been dealt with 
under 7 chapters covering the production, com¬ 
position and properties of milk, the major and the 
minor constituents of milk, the variations in the 
composition besides adulteration and legal standards. 
The bacteriological aspect and effect of heat treat¬ 
ment and the unfermented milk products also have 
been included. 

There are three chapters in Part 2 covering 
fermentation in Indian Dairy Industry, preparation, 
quality and composition of dahi, lassi and butter. 

The various aspects such as ghee and its place 
in the Indian diet, attributes, preparation and grad¬ 
ing of ghee, constituents of ghee, the analytical 
characteristics of ghee, the adulteration of ghee and 
its detection and rancidity in ghee are all well 
brought out in Part 3. 

The book is well written. The subject-matter 
has been dealt with precisely and concisely. The 
references to the literature have been exhaustive. 
The material has been well presented and the 
authors deserve congratulations. 

This is a very good reference book which should 
find a place in the dairy, food and chemical industry, 
as well as technology and academic institutions. 

It would have been ideal and useful had the 
authors taken a little more pains in including latest 
statistical data pertaining to cattle census, produc¬ 
tion and utilization of milk and milk products and) 
the like. C. P. A. 


Dairying in India—^A Review : D. N. Khurody, 
Asia Publishing House, Bombay 400 038, 1974. 
Pp. xiii 4 - 255. Price Rs. 60*00. 

The book gives a consolidated review of the 
development of the dairy industry in India. It is 


for the first time that such an attempt has been 
made. Dairying is very much a part of the general 
agricultural farming which is reflected in the low 
intensity of milk production. Indian dairy industry 
has several novel and interesting features. The 
yield per animal in most cases is below economic 
standard when an animal would give a return to 
the owner. This is the result of poor nutrition of 
the animals on account of small farm holdings, 
limited irrigation facilities, and severe climate for 
a substantial part of the year. Dairy animals in most 
cases subsist on the coarsest of feeds {Kadbi, 
straws). Over 70% of the total milk production 
is contributed by small farms (below 2 hectares) and 
landless labourers. The producer adopts simple but 
sound technology to convert even small surpluses 
into ghee, khoa and such other products which are 
in wide demand. Milk has a free market, the 
quality being adjusted to the price one pays and 
balanced against the prevailing price of products. 
In this traditional pattern of dairying, a new 
approach has been introduced, during the past 50 
years, with coming into the market, products like 
table butter, cheese, milk powder, etc. The author 
has summarised the developments leading to the 
growth of the industry under Five-Year Plans. 
Almost every urban centre has now a milk 
processing plant for the supply of pasteurised bottled 
milk. In contrast, did we not have even ten. establish¬ 
ments in the country till the year 1945, for the 
supply of pasteurised milk in a sizable quantity. 

The author has been closely associated in pioneer¬ 
ing various developments, the most notable being 
the organisation, of the milk supply scheme for 
Bombay. Though the book was prepared with a 
view to providing a handy manual to the delegates 
participating in the XIX International Dairy Con¬ 
gress held in New Delhi in December 1974, it is of 
wider interest and will be useful as a permanent 
reference book to all associated with the industry. 
The contents have been lucidly presented and a 
lay-reader would benefit by the opportunity offered 
by the book tO' acquaint with a topic of perennial 
interest. The author has drawn liberally on his 
wide experience and associations in India and abroad, 
to bring to light not only technical matters but also 
interesting side information. ‘‘Pinjrapole’ as an 
institution conjures thoughts of providing protection 
and care for cattle. It is, thus, interesting to learn 
that the Pinjrapole in Bombay was established by 
the merchant community to protect stray dogs. The 
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gap between the requirements and supplies of milk 
has widened in the past two decades. The urban 
supplies have come to depend more and more on 
skim milk powder and butter-oil to fulfil the demand 
for cheap milk. Hardly 5% of the milk produced 
is handled by milk schemes and for manufacturing 
western type of dairy products. Most of the deve¬ 
lopment funds come to be concentrated for the 
benefit of a small segment of the populance. In the 
same way, though the country derives about 60% 
of milk supplies from the buffalo, little is done 
towards its development. Even to-day a large 
volume of milk is utilized for the manufacture of 
indigenous products but little attention has been paid 
for their improvement and development. The 
author has touched these points in detail and given 
valuable suggestions for the progress of the dairy 
industry which to-day contributes about half of the 
total agricultural income, and a quarter of the net 
national income of India, 

Besides the background information, the book has 
been divided into fifteen sections and is well illus¬ 
trated with 66 full-page photographs and statistics. 
Breeds of dairy animals and current topics like oow 
protection, place of the buffalo in the dairy industry, 
cross-breeding of cattle with exotic animals, quality of 
milk and milk products, and the scope for reducing 
overheads in dairy operations have been divseussed. 
Separate chapters describe cattle fairs, foreign aid 
received by the dairy industry, dairy education and 
research, dairy machinery and equipment industry, 
and organizations engaged in dairy development. 
Subject-index is also given. 

The book has been clearly printed on semi-art 
paper and is attractively bound. 

. ' , , N. N. D, 


A Dictionary of Flov^ering Plants in India. 
By H. Santapau and A. N. Henry. (Published by 
the Publications and Information Directorate, 
CSIR, Hillside Road, New Delhi-12), 1973. 
Pp. vii -j- 198. Price : India : Rs. 22-GO ; Foreign : 
£3-50 or $ 9.00. 

This dictionary written by two leading taxonomists 
gives brief descriptions of 2,890 genera belonging 
to 328 families of flowering plants in India. The 
generic names are alphabetically arranged with, 
their respective families in parentheses. For every 
genus the total number of species found in the 
world as well as in India are listed and its habit 


is described. Some of the more common species 
occurring in India, well-established local or regional 
name (s) of the species and their economic uses, 
if any, are given. This publication should find a 
place in every library as ready reference for students 
of taxonomy and others who are interested ii| 
botanical studies. G. S. R. 


ANNOUNCEMENTS 

Institution of Chemists (India) Associateship 
Examination, 1976 

The Twenty-sixth Associateship Examination of the 
Institution of Chemists (India) will be held in 
November, 1976. The last date for Registration is 
30th. November, 1975. The Examination in Group 
A (Analytical Chemistry) is divided into eleven 
sections and each candidate will be examined in. 
two of them. In. addition to the General Chemistry, 
Organic, Inorganic, Physical and Applied Analytical 
Chemistry form the subjects of General Chemistry. 
The Examination is recognised by the Government 
of India as equivalent to M.Sc.. in Chemistry for 
purposes of recruitment of Chemists. Further 
enquiries regarding this and for Membership may 
be made to the Honorary Secretary, Institution of 
Chemists (India), Chemical Department, Medical 
College, CaIcutta-12. 

Nuclear Physics and Solid State Physics 
Symposium, 1975 

The above symposium, organized under the' 
auspices of the Department of Atomic Energy, will be 
held this year at the Variable Energy Cyclotron 
Project, Calcutta, during December 22-26, 1975. 

The deadline date for receipt of abstracts is 
October 20, 1975. 

Detailed information can be obtained on request 
from Dr, R. Subramanian, Convener, NP and SSP 
Symposium Committee, Nuclear Physics Division, 
Bhabha Atomic Research Centre, Bombay 400085. 

Computer Society of India, Bombay 

The Computer Society of India (CSI) is holding 
its next Annual Convention of Computers and Social 
Change at Hyderabad, on January 20-23, 1976. 

For details please write to : DVR Vithal, Program, 
Chairman, CSI 76, Tata Institute of Fundamental 
Research, Bombay 400005. 
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CHEMICAL INVESTIGATION OF THE ESSENTIAL OIL OF LAGGERA AURITA 

S. K. ZUTSHI, B. K. BAMBORIA and M. M. BOKLADIA 
School of Studies In Chemistiy, Vikram University, Ujicihi (M.P.), India 


Abstract 

The essential oil of Laggera aurita on extensive application of chromarographic techniqze 
afforded 027 ( 0 , alkanes, together with 3-cadinene, 2, B-dimethoxy-p-Qinene (a nev^* 

aromatic efher;, laggerol (a new sesquiterpenic secondary’ alcohola-cadinol and 
en-S-ol. The identities of these compounds have been ascertained on the basis of their physical, 
chemical and spectral data. 


rilHE plant Laggera aurita^ is an annual shrub 
growing throughout Madhya Pradesh. In Malwa 
region it is known as ‘Kukronda. It flowers during 
December to February and bears pink coloured 
flowers. A survey of literature shows that no work 
has been done on the chemical examination of the 
steam volatile constituents of the plant. In the 
present work, the whole plant at full flowering stage 
was subjected to steam distillation which gave a 
dark yellow oil (0*04%) with a characteristic 
sweet smell. The oil shows the presence of nine 
components on TLC as well as on GLC examina¬ 
tion, seven of them have been identified as shown 
in the abstract. 

Experimental 

The essential oil was found to have the following 
physical and chemical constants : 1-498 ; 

1-0742; ± 0; acid value, 0-76; 

ester value, 5-23 and boiling range, 54-114®/! mm. 

The oil was separated into acidic and neutral 
parts by washing with sodium hydroxide solution 
(5%). No work was possible on the acidic portion 
due to paucity of the material. The neutral portion 
(10 g) was chromatographed over neutral alumina 
grade II (1 : 30) and three major fractions were 
collected by eluting the column with petroleum 
ether, benzene and ether. 

Petroleum ether fraction (3-5 g) was again 
chromatographed over active silica-gel followed by 
silica-gel impregnated with silver nitrate (15%) 
which gave three compounds A, B, and C in TLC 
pure form. 

Compound ‘A’, b.p. 170-172°/13 mm; 

1-432 analysed for This was crystallised 

from chloroform-methanol as colourless plates 
(0-24 g), m.p. 60-61®. 2900, 1460, 1350, 

1020, 840, 732 and 722 cm“i and the NMR signals 
at 8-70 and 8-20 r. The compound ‘A’ was charac¬ 
terised as Ai-heptacosane^’S by comparison of its IR 
and NMR spectra with that of an authentic sample. 
Compound ‘B’ b.p. 240®/13 mm. 1-442 

analysed for This was crystallised from 

chloroform-methanol as colourless plates (0-13 g), 
m.p. 71-72®. 2950, 1470, 1385, 1038, and 


722 cm'- and NMR signals at 8-70 and 8*20 r. 
It was characterised as n-doiriacontane^’^ by com¬ 
parison of its IR and NMR spectra with that of 
an authentic sample. 

Compound ‘C, b.p. 125-127®/2 mm; 

1-502 analysed for C]^-H 24 . (trisub- 

stituted double bond), 1385 and 1370 (isopropyl 
group), and 2940 and 1450 cm'^ (C-H and C-CH 3 ). 
The IR spectrum of this compound is super- 
imposable with that of S-cadinene^’"^. The identity 
w^as confirmed through catalytic dehydrogenation, 
selenium dehydrogenation and ozonolysis. 

Benzene fraction (2-3 g) was chromatographed 
over silica-gel impregnated with silver nitrate (15^^), 
which gave two compounds ‘D‘ and ‘E’ in TLC pure 
form. 

Compound ‘D' was distilled under reduced 
pressure, b.p. 97-98®/0-5 mm; 1-486 ; 

(a)^ 20 ^ It 0 analysed for with 2 (OCH 3 ) 

groups (M, m/e : 154). 2986 (C-H), 1379, 

1362 and 1178 (isopropyl group), 1210, 1157 and 
1065 (phenolic ether), 850 (two free adjacent 
hydrogen atoms in the aromatic ring) and 805 cm'^ 
(1 : 2 : 3 : 4 tetra substituted benzene)s. NMR 
(CCI 4 , r), 8-88 and 8-76 ( 6 H, two methyls of 
isopropyl groups), 7-80 (3 H of one methyl group) ; 
3-30 and 3-26 (2 H, aromatic); 6-18 (6 H of 
two methoxyl groups) and 6-90-6-40 (m, of one 
benzylic proton). On comparing the NMR spectrum 
with that of p-cymene, there was an agreement in 
all the signals e.xcept 6-18 r (two methoxyl groups). 
This show^s that compound ‘D' has p-cymene 
skeleton with two methoxyl groups. 

The (loge) of ‘D’ 228 m/x (3-91), 285 mM 

(3-62) and the ratio of wavelength of the secondary 
to primary' bands is fairly close to 1 - 22 , which 
agrees with the presence of substituted benzene* 
having -OCH 3 group. 

In the light of the aforesaid evidence, a tentative 
structure (I) has been proposed for this new ether 
and named as 2 , 3 -dimethoxy-p-cymene. 

Uptill now only 2,5-dimethoxy-p-cymene and 
2 , 5 -dihyciroxy-p-cymeneQ’i® have been reported to 
occur in several essential oils but 2 , 3 -dimethc^-’ 
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p-cymene has not yet been reported. However, it 
occurs in the essential oil of Blumea membrancea 
as presently reported by Joshi^-. 

y\/OCHo 

1 1 

1 11 

'\/^OC!!a 

/\ 

(I) 

Compound ‘F, b.p. 109'-/3-5 mm ; 1*586 ; 

4- 

— 12*07= analysed for fM, m^e ; 

222 L 3430 (hydroxyl group), 1365, 1378, 

1165 (isopropyl group), 890, 865 and 800 (trisub- 
stituted double bond) and 2900 cm’^ (C-H). NMR 
(CCh, : 9*18, 9*12, 9*08 and 9-02 (2d, 6 H, 
2 CH.. of isopropyl group ) ; 8*38 (S, 6H, two 

methvl groups on two double bonds) ; 8*09 (broad 
S, three methylene groups conjugated to the double 
bonds) ; 4-79 (S. a proton on the trisubstituted 
double bond) and 7*72 (broad S, disappeared on 
D.,0 exchange, hydroxyl group). The compound, 
therefore, seems to be a sesquiterpenic alcohol. 



i 

1 

/\ 

(H) 

On selenium dehydrogenation in the presence of 
nitrogen, this compound gave cadaiene in consider¬ 
able yield which has been identified on the basis 
of melting point of its picrate. The formation of 
cadaiene showed the presence of bisabolene skeleton 
in this compound. Therefore, the following tenta¬ 
tive structure (II) has been proposed for it and 
named as Laggerol. 


Ether fraction (3*12 g) of neutral oil was chromato¬ 
graphed over silica-gel impregnated with silver 
nitrate (150^ ) w^hich gave two compounds T’ and 
•G' in TLC pure form. 

Compound b.p. 163-165 = /3 mm ; m.p. 

70-71=; .Ujj-*’, 1*4942; — 20*06= analysed 

for Cj-Ho,.0 and was identified as a-cadinol^- by 
IR, NMR and chemical evidence. 

Compound *G’, b.p. 148 = /8 mm ; 1*471; 

29*40= analysed for and was 

identified as m-menth-6-en-8-oU** by IR, NMR and 
chemical evidence. 
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STUDIES ON OUINAZOLONES DERIVATIVES 


R.ADHEY SHYAM- 
Department of Chemistry, Faculty of Science, 

^HE discovery of various types of quinazolones as 
antimalarials^, CNS potent- and antibacterials^ 
as well as their hydrazides as antiflammatory agents^ 


••• All communications to be sent to Dr. Radhey 
Shyam, Department of Chemistry', Digvijai Natk 
Degree College, Gorakhpur. 


AND I. C. TIWARI 

Banaras Hindu University, Varaiuisi-221005 

have created the interest of authors to prepare 
some 6-bromo-2-( p"-diethylaminoethylthio) -3-aryl 
(or alkyl)-4 (3 H) quinazolones and 6-bromo-2- 
carboethoxymethylthio-3-aryl-4 (3H)quinazolones as 
chemotherapeutical interest The syntheses were 
carried out by the reaction of 6-bromo-3-aryl(or 
alkyl)-2-thio-4 (3 H) quinazolones with equivalent 
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amount of yj-diethylaminoethyl chloride and ethyl 
bromoacetaie in alcoholic NaOH solution at 

room temperature with occasional stirring for 

2-3 hr. The reaction is simple and straight¬ 
forward and completes in good yields. The two 
lautcmeric structures of 6-bromo-2-thio-3-aryl-4 
(3 H j quinazolones arising by the shift of proton and 
a pair of electrons may exist as resonance hybrids 
Therefore, in the alkylation, the entering 
group may become attached either to the nitrogen 
atom forming N-alkyl derivatives or to the sulphur 
atom giving thioether or a mixture of both. 



The hydrolysis of alkylated product (8) with 
alcoholic hydrochloric acid gives the sulphur free 
compo und 6-bromo-3-p“ethoxypheny 1-quinazonaline- 
2-4-d-one (3). The alkaline solution of mercaptan 
on treatment with lead acetate or silver nitrate gives 
characteristic coloured salts. The IR spectrum of 
compound (8) shows two characteristic absorption 
bands one at 1678 cm’^ and another at 1650 cm'i 
for the e.xocyclic and cyclic (position-4) carbonyl 
groups respectively. But the IR spectrum of com¬ 
pound (3), as e.xpected, shows the two absorption 
bands one at 1668 cm‘i for the ring carbonyl 
group at position-4 and another at 1738 cm‘i for 
the ring carbonyl group at position-2 along with a 
broad absorption band at 3245 cm“i for -NH bond. 
These evidences prove that the 6-bromo-2-thio-3- 
aryl-4(3H)quinazolones are more reactive in the 
thiol form (11) and are alkylated quantitatively on 
the sulphur atom rather than nitrogen atom. The 
structures of these quinazolones (Tables I and II) 
w^ere also supported by their spectral as well as 
analytical data. The NMR spectrum of compound^ 
shows along with other normal peaks, one doublet 
for C--proton due to long range coupling with 
C--proton at 5 8*45 (J = 2*0 Hz). The C-^-proton 
appears as a pair of doublet or a quartet at 5 7*88 ; 
being doublet (J = 2*0 Hz) due to long range 
coupling with C^-proton and double doublet 
(J = 9*0 Hz) due to coupling with adjacent 
C^-proton. The IR spectrum, as expected, does not 
show any absorption in -NH region characteristic 
of starting material. 

Experimental 

The melting points of the compounds were 
recorded on GALLENCAMP Melting Point appara¬ 
tus and are uncorrected. The compounds were 
chromatographed on developing the TLC plates in 
suitable solvents using silica gel (BDH) as adsorbent 


and Rf values were recorded. Varian A60D model 
was used for record‘ng of NMR spectra, a Perkin- 
Elmer 257 for IR and a Coleman Analyzer for 
analyses. 

6-BrGmo~2-i .ii-dieihylamifwethy iih:o)-3-p-tOty 1-4(3 H) 
qii'uiazolone (/}.—6-Bromo-2-Lri:c-3-p-tolyl-4 (3H) 
quinazclone'^ (2*1 g) was dissolved in the minimum 
quantity of ION alcoholic NaOH solution and to 
this was added p’-diethylaminoethyl chloride (TO ml). 
The reaction mixture was stirred and allowed to 
stand for about two hours at room temperature, when 
crystals separated out. They were filtered, washed 
with water and then with a little of alcohol. 
Recrystallisation from 80*1:^ ethanol afforded the 
needles, yield 78N, m.p. 106°. TLC: R^i=:0*70 
(Benzene-Ether, 3 : 1). Ana/. Calcd for C.>jHo 4 N-j 
OSBr : N, 9*41; S, 7*17. Found: N, 9‘'*23‘'; S, 

6- 73f?. IR cm-i : 1725s, 1680s, 1605m. 

1550s. 1535m.' NMRfCDCIa) 5 (J=Hz) : 8-45- 
(I H, d, J = 2-0), 7-93(1 H, q, J = 2-0 and 9-0), 

7- 45(5K, m), 2-46(3H, s), 2-54(2H, m), 3-50(8H, 

m), 2-65(4H, q, J = 7-Oj and M1(6H, m). 

Likew'se, other quinazolones were prepared. Their 
structures, melting points and the purity of the com- 
ccunds are listed as in Table I. 

6-Byomo-2-carboethoxymerIiyItJuo-3-p-chlorophenyI- 
4(3H) quinazclone (2). —Ethyl chloroacetate (TO ml) 
was added to a solution of 6-bromo-2-thio-3-p- 
chiorophenyl-4(3H)quinazolone (2*2 g) dissolved in 
5% alcoholic NaOH solution and the mixture was 
stirred for 6-8 hr at room temperature. It was 
acidified with 5St HCl solution. The crude mass 
thus obta’ned w'as regenerated by dissolving in 5% 
NaHCO.s solution and precipitated with 5 Sc -HCl 
solution. It was further crystallised from alcohol, 
yield 66%, m.p. 197°. TLC : R^=:0*40 (Benzene- 
Ether, 12 : 1). A/ial. Calcd. for CiQH 3 ^QN.> 03 SCIBr: 
N, 6*18; S, 7-06. Found: N, 6*03 f S, 7*20. 

cm-i ; 1730s. 1700s, 1610s, 1585s, 1550s. 
Following the same procedure, other derivatives 
were prepared and listed as in Table 11. 

Hydrolysis of 6-Bromo-2-fj-diethylaminoethylthio- 

3- p-erhoxy-4 {3 H)quirMzolone (8).—A mixture of 

6- bromo-2-J-d‘iethyIaininoethylthio-3-p^thoxyphenyl- 

4- (3H)quinazolone (8) (2*40 g), 6N-HC1 (25 ml) 
and ethanol (30 ml) was refluxed on a water-bath, 
at 80-90° for 6-8 hr. On cooling, the crystalline 
product was separated out. It was washed with 
water and finally wdth a little of ethanol. Crystal¬ 
lisation from chlorobenzene and ethanol mixture 
gave the product 6-bromo-3-p-methoxyphenyl- 
quinazoIine-2-4-dione (3) yield, 64%, m-p. 287°. Anal. 
Calcd. for Ci^;Hi 3 No 03 Br : N, 7*75. Found: N, 

7- 585J. IRCa°' ■ 3245 broad. 1738s, 1668s, 

1620s, 1605s and 1500m, 
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Table I 

Physical data and IR peaks of 6~bromo-2-( [f-diethylaminoethyhhioyS-aryl (or alkyVj-diSH'jeiiiinazoJ ones 


Comp. Substituent 
No. R 



\/f P 

Nitrogen (%) 

Sulphur (%) 

Characteristic IR 

peaks (cm"^) values 

Molecular 

formula 

I leiu 
(%) 

(-C) 

Found Calcd. 

Found Calcd. 

4. Phenyl 

QoH,,N 30 SBr 

48 

145 

9-48 

9-72 

7-29 

7-40 

1695s, 1605m, 15503, 0-68 
1515m 

5. p-Chlorophenyl 

QoHiiNsOSCIBr 85 

310 

8*85 

9 00 

6'37 

6*85 

0-75 

6. p-Bromophenyl 

CooH^iNaOSBfo 

91 

149 

7*67 

8*21 

6-02 

6-26 

16‘'^5s, 1645w, 1565w, 0-65 
1545s 

7. Benzyl 

Co2H24N30SBr 

59 

250 

906 

9*41 

6-58 

7-17 

0-63 

8. p-Ethoxyphenyl 

C22H24N302SBr 

73 

216 

8-82 

8*86 

6'85 

6-73 

1678s, 1650s, 1560s, 0-72 
1550s 


* R; values were measured on developing the TLC plates (adsorbent, silica gel BDH) in benzene-ether 
(3:1) mixture. 


Table II 

Physical data and IR peaks of 6-bromo-3 aryl-2-carboethoxymeThyIthio-4 (3H) quinazolones 


Nitrogen (%) Sulph ur (% ) 

Comp. Substituent Molecular Yield M.P.---—-- Characteristic R/* 

No. R formula (%) (®C) Found Calcd. Found Calcd. IR peaks (cm“^) values 


9. Phenyl 

CisHisNo.OoSBr 

68 

310 

6*62 

10. o-Tolyl 

CigHi.N.OsSBr 

52 

265 

6* 13 

11. m-ToIyl 

CigHi-N.OaSBr 

59 

308 

6-25 

12. p-Tolyl 

CigHi-NLOaSBr 

72 

245 

6'35 

13. p-Bromophenyl 

^19^l6^2G3SBr2 

67 

206 

5-45 

14. o-Methoxyphenyl 

Cii,Hi-No04SBr 

54 

280 

6-10 

15. p-Methoxyphenyl CisH 2 -N 204 SBr 

74 

222 

6'19 

16. p-Ethoxvphenyl 

C2oHi9N204SBr 

65 

266 

5-93 


6'68 

7-68 

7-64 

1725s, 

1560s 

1675s, 1590s, 0-43 

6-46 

7-25 

7-39 


0-38 

6*46 

7-48 

7-39 


0-25 

6*46 

7-42 

7-39 

1730s, 

1570s 

1675s, 1600m, 0-28 

5-62 

6-61 

6-42 


0-35 

6*23 

7-35 

7-11 


0-20 

6-23 

7-02 

7-11 

1725s, 

1565s 

1680s, 1610m, 0*27 

6-04 

7-15 

6-91 

1735s, 

1565s 

1680s, 1615m, 0-23 


* Rf values were measured on developing the TLC plate: 

The screening test of these compounds is in 
progress and will be reported in due course. 
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Abstract 

The levels of protein, glycogen, phosphorylascs 'a and dy have been investigated in 
the control, cathodal and anodal halves of the gastrocnemius muscle of the frog. The cathodal 
half contains high protein and phosphorylase activity as compared with control and anodal 
halves. Glycogen content does not show significant change between the control and experi¬ 
mental halves. The elevated activity of phosphorylascs is attributed to the altered levels of 
calcium ions and adenine nucleotides in the respective muscle halves. 


PREVIOUS investigations in this laboratory on 
subcellular electrokinetics in muscle cells have 
shown that the major cell contents in general possess 
a net positive charge at physiological pH, and when 
subjected to a field of direct current tend to show 
cathodal migrationi'2. In addition, the control and 
experimental muscle halves are known to have 
distinct and different metabolic potentialities*'^. In 
view of this, it was considered necessary to gain 
some information on the glycogen metabolism of 
the muscle subjected to subcellular electromigration. 
A preliminary communication has been presented'^. 

Material and Methods 

The two gastrocnemius muscles of Rana hexadac- 
tyla were isolated with least injury from a freshly 
pithed animal. One of the pair was subjected to 
subcellular electromigration by exposing to> long 
axis voltage gradient for 15 min. The control, 
cathodal and anodal halves were obtained as 
described previously^. 

Glycogen was estimated^ from the control and the 
muscle halves subjected to electromigration. TTie 
activities of phosphorylascs 'a and 7;’ were estimated 
in the direction of glycogen synthesis®. 

A 5% homogenate was prepared in aqueous 
medium containing 0*037 M ethylene diamine tetra 
acetic acid (EDTA), pH 6*5 and 0*1 M sodium 
fluoride, pH 6*5, as recommended by Guillory and 
Mommaerts'^. After centrifugation for 15 min at 
1000 X g, the supernatant was diluted four timesi 
with cysteine (0*03 M)-/^-glycerophosphate 
(0*015 M) buffer, pH 6*5. The diluted enzyme 
(0*4 ml) was added to 0*2 ml of 2% glycogen and 
incubated for 20 min at 35° C. The reaction was 
started by the addition of 0*2 ml of 0*016 M 
glucose-1-phosphate (G-l-P) to one tube (phospho¬ 
rylase ‘a’), 0*2 ml of G-l-P and 0*004 M 

adenosine ‘5-monophosphate to the other (phos¬ 
phorylase After incubation for 15 min. for 

phosphorylase-Z?, and 30 min for phosphorylase 'a" 
activities, the reaction was stopped by the addition 
of 10% sulphuric ^cid. Inorganic phosphate (Pi) 


liberated was estimated^. Phosphorylase activity 
was expressed as p. moles of Pi liberated/mg protein/ 
hr. Protein was estimated by Biuret method^. 

Results and Discussion 

Average values of soluble proteins in the control 
muscles (C 1 and C 2) are given in Table I and they 
were found to be similar. The soluble protein con¬ 
tent is different in the two halves of the experimental 
muscle (Table 1). There is no difference in the 
protein contents of the cathodal half and the con¬ 
trol, whereas the anodal half had 40*1% less 
protein compared to the cathodal half. The 
difference in the distribution between the KH and 
the AH is attributed to a net positive charge density 
•of the major sarcoplasmic proteins and their con¬ 
sequent cathodal migration'*®"^*'^. 

Glycogen content also- shows variation in its level 
in the experimental halves, even though the difference 
is not statistically significant. Since glycogen does 
not possess any charge, the change in its level may 
not be due to electromigration. Glycogen is a 
rap’dly mobilizable and labile energy fuel and it is 
possible that there may be a passive mobilization 
from the anodal to cathodal half due to increased 
energy demands in the cathodal half^’®"^®. 

The activities of phosphorylase ‘a\ as well as 'V 
also showed variations in the experimental halves 
(Table I). The difference in the activity of phos¬ 
phorylase V/’ between KH and AH (43*2%) is 
significant. A similar trend was observed for 
phosphorylase 7/ also. It is of interest to note 
that the elevated glycogen content and phosphorylase 
activity in the KH as compared to AH are similar 
to that of white (fast) muscle which has higher 
glycogen content and glycogenolysis'**^. 

Phosphorylase kinase, a key enzyme known for 
its regulation of the activity of phosphorylase and 
consequent glycogenolysis, is known to be cal¬ 
cium (Ca+'i-) dependent *'■>’1®. Elevated levels of 
Ca++ activate this kinase which in turn converts 
phosphorylase ‘6’ to In the present study the 
KH bgs higher activity of phosphorylase V, This 
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Table I 


The levels of proteins (mg/pm wet weight), glycogen (mg/gm wet weight), phosphorylase *a’ and 'b’ 
ifi moles of inorganic phosphate/mg protein/hr) in control, cathodal and anodal halves 
of the amphibian gastrocnemius muscle 



Control 

Cl ^ C2 

KH 

% change 
over 
control 

AH 

% change 
over 
control 

% change 
KH over AH 

2 

Protein 

23 0- 

24-2:z: 

-4-5-4 

17*3-4- 

-21*8 

-40*1 


2*0 

M 

N.S. 

3*1 

Pa 0*05 

P a 0*01 

Glycogen 

1-4- 

I*5± 

^2*0 

1*2- 

-1-6 

-7-20*9 


0-2 

0-3 

N.S. 

0*4 

N.S. 

N.S. 

Phosphorylase ‘ a ’ 

31*8-^ 

33-4i 

-f4*7 

21*5d= 

-21*6 

-r43*2 


2-3 

2-5 

N.S. 

3*4 

Pa 0-05 

Pa 0*05 

Phosphorylase ‘ b' 

77-1-^ 

79-2 = 

4-2*6 

51*24- 

-35*5 



12-0 

9-0 

N.S. 

4-6 

Pa O-Oi 

P< 0*05 


Values are mean li; S.D. of 6 observations; -f or — indicates increase or decrease respectively. 


may be due to higher calcium content and calcium 
precipitable proteins in this muscle half^", and may 
not be due to electromigration of the enzyme as 
such since the pi of phosphorylase is 6*8 which is 
the same as that of the homogenate pH. It has 
been shown that high levels of AMP and low levels 
of ATP enhance the activity of phosphorylase 
The KH was shown to have high levels of AMP 
and low levels of ATP compared to the AH^s and 
these factors may contribute to the high level of 
activity of this enzyme in the KH. The AH has 
high levels of neutral protease and its associated 
lysis^^ w'hen compared to the KH. Such increased 
proteolytic activity may bring about a degradation 
of cellular proteins and enzymes which may result 
in a decreased phosphorylase activity. 
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PHYSIOLOGY OF YELLOW MOSAIC VIRUS IN GREEN GRAM, PHASEOLVS AUREUS ROXB. 
WITH REFERENCE TO ITS PREFERENCE BY EMPOASCA R'EMRI PRUTHL 

A. REGUPATHY, R. RATHNASAMY, D. VENKATNARAYANAN and T. R. SUBRAIVIANIAM 
Tamil Nadu Agricultural University, Coimbatore 641003 


TT has been observed by many workers that virus 
infected leaves are preferred by aphids, thrips and 
leafhoppers, due to the accelerated conversion of 
the leaves to the stage most acceptable for insects, 
by virus invasion. However, the physiological 
basis of such a preference has not been clearly 
understood in many instances. A study of imbalance 
in the major metabolic processes in virus infected 
plants would help to understand precisely the 
mechanisms responsible for this preference. With 
a view to studying the impact of yellow mosaic 
virus disease on green gram on the infestation of 
the leafhopper, Empoasca kerri Pruthi., a non¬ 
vector of the virus, counts were made under field 
conditions on adult leafhopper population. 

During the early hours of the day, population 
was assessed by suddenly trapping the leafhoppers 
in a plant with the help of a polyethylene bag with 
least disturbance. A total of three counts were 
made at an interval of five days. Altogether 126 
plants in each of healthy and diseased plants were 
observed. 

The leaf samples were taken from 27 days old 
plants and analysed for moisture, total nitrogen,i 
different forms of nitrogen- -^, phosphorus, calcium, 
magnesium, potassium^, free amino acid, sugar and 
organic acid content. The free amino acids of the 
leaf samples were extracted in 809^. ethanol and 
estimated by uni-dimensiqnal descending paper 
chromatography using n-butanol-acetic acid-water 
(4:1: 5) as solvent system. The spots were 
identified by developing colour with 0-1% ninhydrin 
in acetone. The individual spots were eluted in 
alcohol-buffer mixture and quantitatively estimated 
by colorimetry. The soluble sugars were also 
estimated by paper chromatography using 80% hot 
alcohol for extraction and /i-butanol-acetic acid-water 
(4:1:5) as solvent system-'j. The sugars were 
identified using benzidine in acetic acid and quantita¬ 
tively estimated by eluting in water and developing 
colour with anthrone reagent^J. 

The leafhopper population was found to be con¬ 
sistently higher on diseased plants throughout the 
period of observation indicating their preference 
for the diseased plants (Table I). It has been 
reported that the virus-infected plants are the 
most favourable hosts for vectors like Orosius 
albianctus Dist." and non-vectors like Empoasca 
kerri^ and Amrasca devastans^. 


Table I 

Preference of leaf hoppers to yellow mosaic 
diseased and healthy green gram plants 


(Number of adults/plant—Means of 42 observations) 



Age of plants in days 

22 

27 

32 

Mean 

Healthy- 

2'34 

2*38 

2-90 

2-54 

Diseased 

4*30 

5-10 

6-24 

5*22 

S.E. 

0-34 

0-24 

0*32 

0*06 

CD. (P = 0'01) 

1-26 

0-88 

1*22 

0-22 


Though total nitrogen was less in the diseased 


plants, different forms of nitrogen, viz., non-protein, 
nitrate, nitrite, ammoniacal and amide and total free 
amino acids were observed to be in higher 
quantities (Tables II and III). This is in accordance 
with the findings of Ramiahi<J and Regupathy and 
Jayaraj*'^ in yellow vein mosaic diseased bhendi. 

Table II 

Nitrogen make-up of healthy and diseased green 
gram (% on dry weight basis—Means 


of 3 observations) 



Halthy 

Diseased 

%increase(— 
or decrease 
(—) from 
healthy 

Total Nitrogen 

5‘ 53 

4*54 

- 7*9 

Nitrate Nitrogen 

0‘175 

0*210 

-f20-0 

Nitrite Nitrogen 

0*175 

0*210 

-200 

Ammoniacal Nitrogen 0'356 

0*400 

-12-4 

Amide Nitrogen 

0*175 

0*280 

-f60-0 

Non-protein 




Nitrogen 

0*280 

0*380 

-35-7 


Table in 


Free amino acid 

make-up 

of healthy 

and diseased 

green gram pg/NO g fresh 

tissue 

{Means of 3 observations) 




% increase (—) 


Healthy Diseased 

or decrease 




(—) from 




healthy 

Cystine 


300 


Histidine and Lysine 662 

876 

Ah*3 

Glycine 

806 

950 

-rl7-9 

Threonine 

1450 

1826 

-r25*9 

Alanine 


426 


Tyrosine 

1276 

1350 

-f 5-8 

Valine 

350 

350 


Leucines 

., 

300 


Unidentified (in terms 



of glutamic acid) 

550 

950 

-f72-7 

Total 

5094 

7328 

-f43*9 


Cun. Sci.->-3 
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The higher nitrite nitrogen in the diseased leaves 
was due to the increased nitrate reductase activityi<j 
and the increase in the ieveis of ammoniacal and 
amide nitrogen may be due to the conversion of 
nitrogen into these forms to meet the requirements 
of virus for its oun multiplication. The ammoniacal 
nitrogen content had a positive relationship with 
total amino acid contentThe diseased leaves 
d’iffered from the healthy ones in their amino acid 
content quantitatively as well as qualitatively. 
Oat of nine amino acids detected, only six were 
present in healthy leaves, viz., histidine (and.'lysine), 
glycine, threonine, tyrosine, \aline and one 
unidentified (R^—0*374). Infected leaves, in addi¬ 
tion, had cystine, alanine and leucines. Except 
valine, all others were found to be on the increase 
in diseased leaves. Seseral records of enhanced 
amino acid metabolism in virosed plants have been 
made'' ^-. Out of the six amino acids, listed by 
Mfttler^'h that strongly enhance the feeding of 
aphids, leucines were present only in diseased leaves. 
Though the enhancement of feeding by threonine, 
tyrosine and glycine is slight, their effect could be 
felt when the quantity is more. The chemotactic 
influence of amino acids on £. kcrrl may be similar 
to that reported in E. flavescens'^-^. 

Total sugar content was less in diseased leaves 
(Table IV) with no qualitative difference between 
healthy and infected leaves. Fructose and sucrose 
were less in diseased leaves while glucose content 
was more. Vidhyasekaran and Kandasamy^*'* 


Table IV 


Soluble 

sugar make-up 
green gram ,u.g 
(Means of 

of healthy and diseased 
I'0 g fresh tissue 

3 observations) 



Healthy 

Diseased 

% increase (-r-) 
or decrease 
( —) from 
healthy 

Fructose 


4532 

2000 

-55*9 

Glucose 


6132 

8132 

-32*6 

Sucrose 


12932 

10532 

-18*6 

Total 


23596 

20664 

-12*4 


observed a decrease in total sugar contents in the 
mosaic infected green gram tissue. The decreased 
photosynthetic activity'^coupled with the increased 
respiratory rates^-, generally observed in virus 
infected leaves should have led to decreased con¬ 
centration of sugars. Though sugars have phago- 
stimu’atory role in inducing feeding of insects, 
Nuorteva^"* observed that leaf hoppers avoided 
’increased quantity of sugars and the same pheno¬ 
menon has been reported earlier^'L 

There was no appreciable difference in moisture 
and phosphorus content betw'een healthy and 
diseased leaves. While the reduction in magnesium 


and potassium content was high due to virus 
infection, that of calcium w'as less (Table V). The 
Table V 


Moisture and mineral make-up of healthy and 
diseased green gram (9 r on dry weight 
basis—Means of 3 observations) 



Healthy 

Diseased 

% increase (~ 
or decrease 
(—) from 
healthy 

Moisture 

79*9 

79*7 

- 0-3 

Phosphorus 

0*29 

0*30 

- 3*4 

Calcium 

1-76 

1-69 

~ 4*0 

Magnesium 

1*59 

0-57 

-64*2 

Potassium 

1*54 

1-34 

-13*0 


reduced calcium content of the diseased plant is in 
conformity with a similar report by Jeyarajan and 
Ramakrishnan-''" in chilli plants infected wdth potato 
virus Y, by Regupathy and Jayaraj in yellow vein 
mosaic diseased bhendi^^ and phyllody diseased 
sesamum plants". As calcium is required for 
strengthening the cell w'all of the plants, its decrease 
may induce the plants vulnerability to stylet and 
ovipositor penetration of jassids. 
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DIELECTRIC PROPERTIES OF SOME ESTERS 
AT 9214 MHz AND 1 MHz 
We have carried out experimental investigations 
on some esters at two frequencies, one, a microwave 
frequency of 9214 MHz and the other, a radio¬ 
frequency of 1 MHz. Using the standing-wave 
technique, dielectric absorption studies at the above- 
mentioned microwave frequency have been carried 


radio frequency measurements, in general, agree 
fairly well. The observed values of radio frequency 
measurements are in close agreement with those of 
literature, wherever available-^*”. The relaxation 
times increase for the higher members of a homo¬ 
logous group as expected. The calculated activa¬ 
tion energies for dipole orientation E^, and for 
viscous flow seen to be reasonable. 


Table I 



/X in 

Debye units 

Microwave r 
in Picoseconds 

RF p in 

Debye units 

Hr 


1. Ethyl propionate 

1-74 

4*2 

1-69 

1-93 

2-95 

2. Butyl acetate 

1*65 

5-5 

1-89 

2*08 

2-95 

3. Amyl acetate 

1-74 

7*4 

1-87 

2*26 

2-95 

4. Butyl butyrate 

1-60 

6-8 

2-05 

2*21 

2-95 

5. Amyl butyrate 

1-64 

8-7 

2-00 

2-36 

2-95 

6. Benzyl benzoate 

2-44 

4*6 

2-49 

1 -98 

2-95 

7. Dimethyl malonate 

2'36 

4-8 

2*42 (2-40) 

2-00 

2-95 

8. Diethyl malonate 

2-44 

5-6 

2-53 {:2*57) 

2-05 

2-95 


Values in paranthe.ses arc taken from literature. 

out at room temperature 25 ± 1° C, on eight estersi 
in dilute solution in benzene. The dielectric con¬ 
stants at 1 MHz and refractive indices for the 
sodium D line, of dilute solutions of these com¬ 
pounds in the same solvent have also been deter¬ 
mined. 

The relaxation times r and dipole moment g 
have been evaluated from these measurements using 
the methods due to Gopal Krishna^ andi 
Guggenheim-. The free energies of activation have 
also been calculated using Eyring’s'^ equations by 
evaluating the frequency factor at the temperature 
of measurements. The results of these measure¬ 
ments and calculations are given in Table 1. 

Dipole moments are accurate to about 3% and- 
relaxation times, to 15-20%. 

From Table I, it may be seen that the static 
dipole moments are a little higher than microwave 
dipole moments ; such discrepancies are als-oi 
reported in the literature. Dipole moments of 
homologous molecules like acetates, butyrates, 
malonates, etc,, deduced either from microwave or 


Department of Physics, R. L. Patil. 

Karnatak University, K. Suryanarayana Rao. 

Dharwar 580003, 

September 9, 1974. 
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ULTRAVIOLET ABSORPTION SPECTRA OF 
ISOMERIC PYRIDINEALDEHYDES 
LONGEST WAVELENGTH n-rerr SYSTEM 
Although the near UV absorption spectra of 
pyridinei'2 and monosubstituted pyridines with 
ortho-para directing substituents like alkyl-, halo- 
gens3'4 and amino^ have been extensively studied, 
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there is very little work on the corresponding for the 4-isomer and this is in agreement wi:h the 

vapour absorption spectra of monosubstituted prediction by Mason, and not of Jaffe et a!:\ accord- 

pyridines with meta-directing substituents. Vapour ing to whom maximum shift is expected for the 

absorption spectra of cyano pyridines have been 2-isomer. 

studied recentlyIn present note, the vapour There is still another point of interest in the 
absorption spectra of isomeric pyridinealdehydes in present series of compounds. In pyridinealdehydes 
the near ultraviolet region are reported. two types of n--rr^ transitions are expected namely 

From theoretical considerations^, it is concluded the one arising from the aldehydic oxygen and the 

that meta directing substituents are expected to second arising from pyridine nitrogen. Comparison 

shift the non-bonding electron transition to the of the observed spectrum with those of other mono- 

lonser wavelength side. Mason'^ on the basis of substituted pyridines and excitation of the normal 

the^fact that para position shares maximum charge modes, corresponding to the ring vibrations, suggest 

of the promoted non-bonding electrons, predicts that the observed spectrum corresponds to 

maximum shift of n-ir- transition of pyridine in the transition of pyridine nitrogen and not due to the 

4-isomer. Del Bane and on the other hand, carbonyl group. 

suggest that the maximum shift of transition In an earlier note^<^, it was shown that the three 

is "expected for the 2-isomer. The present experi- isomers give only phosphorescence emission, 

mental investigation on the spectra of pyridine arising from the transition involving non- 

aldehydes was undertaken to resolve this discrepancy, bonding electrons of the ring nitrogen. The ques- 


Table I 

Principal excited state fundamentals of pyridinealdehydes observed for the n-T- system to ansition 


Compound 

0, 0 band 
cm~^ 

v6a cm“^ 

vl8<7cm“ 

Fundamentals modes 

v] cm“^ 

vl3cm"^ 

2-pyridinealdehyde 

26398 

442 

763 

965 

1191 



(55ir 

(833) 

(996) 

(1215) 

3-pyridine aldehyde 

26562 

421 

794 

990 

1164 



(571) 

(833) 

(1026) 

(1217) 

4-pyridineaidehyde 

26295 

456 

790 

935 

1124 



(578) 

(807) 

(994) 

(1218) 


* Values in brackets are the corresponding ground state frequencies observed in the vibration spectra. 


The longest wavelength system extending from 
380-330 nm in all the three isomeric pyridine¬ 
aldehydes consists of an extended system of sharp 
line-like bands distinctly separated from the diffuse 
system adjoining on the shorter wavelength side. 
That the sharp system corresponds to (/z-tt-T transi¬ 
tion was established on the basis of the theoretical 
calculations referred to above, and, on the solvent 
effect studies. In 4-isomer, which belongs to C.^^. 
symmetr>^, this corresponds to transition 

and in 2 and 3-isomers with Cs symmetry, this 
corresponds to transition. The transitions 

are symmetry allowed in all the three cases. All the 
bands observed in this transition, in case of 2-, 3- 
and 4-pyridinealdehydes have been analysed. The 
(0,0) band has been assigned in all cases on the 
basis of intensity variations, due to temperature 
effect. The bands at 26398, 26562 and 26295 cm'i 
are assigned to the (0,0) bands in 2-, 3- and 
4-pyridinealdehydes respectively. Table I gives 
these as also the various ground and excited state 
frequencies observed in the system. Our results 
show that the shift of transition is maximum 


tion of the location of the non-bonding electron 
singlet and triplet states from the aldehydic carbonyl 
oxygen therefore remains still undecided. 

Applied Physics Laboratory, M. R. Padhye. 
Dept, of Chemical Technology, C. J. Jahagirdar, 
University of Bombay, 

Bombay 400019, March 10, 1975. 
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ETCH HILLOCKS ON SELENIUM 
Harrison and Sagar^ produced pseudohexagonal 
p ts on the {0001 } planes and { 1012 } pyramid 
planes of melt grown selenium, using bromine 
dissolved in methanol, as the etchant. One to one 
correspondence was found on the match faces of 
{ 10 l 2 } planes. [lOTOj- faces did not reveal any 
pit formation. Henrion and Eckart- carried out 
etch studies on vacuum-sublimed needles of selenium. 
Concentrated sulphuric acid at 150° C revealed flat 
etch patterns in the form of rounded rectangles. 
The present author has carried out etching studies 
on melt-grown single crystals of selenium using 
aqueous potassium hydroxide. 

A freshly cleaved sample was kept in 60% KOH 
at 60° C for 20 minutes. The ci^stal was taken 
out and rinsed with distilled water, methanol and 
ether successively and then dried in hot air. 

Electron microscopy revealed that the etch 
features were hillocks. In order to find whether 
these hillocks were at dislocation sites, the sample 
was cleaved and the match faces had the cor¬ 
respondence between the hillocks on the two faces, 
in order to confirm, that these hillocks were at 
disiocation sites, the surface of the crystal was 
etched and then indented. The crystal was then 
subjected to second etching. When observed under 
the microscope a characteristic gathering of hillocks 
around the indentation mark was found. 

When the etch-studies were carried out for the 
( 1010 ) prism plane, the hillocks were at the disloca¬ 
tion sites on the prism plane. Basal plane did not 
give favourable results thus confirming that the 
hillocks were at the dislocation sites. 

The author is grateful to Prof. N. S. Pandya for 
his guidance and also to Prof. M. M. Patel for the 
facilities given. Thanks are also due to CSIR for 
awarding a Senior Research Fellowship. 

Department of (Miss) Nandini V. Vaishampayan. 

Physics, 

M.S. University, 

Baroda-2, March 3, 1975. 
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kinetics of Ag" CATALYSED OXIDATIVE 
DECARBOXYLATION OF SOME ORGANIC 
ACIDS BY Ce"- IN H 2 SO 4 MEDIUM 
In the oxidation of various organic acids, Willard and 
Youngs observed that formic and acetic acids were 
inactive towards ceric sulphate. However, many of 
these acids were oxidised when ceric nitrate^ or 
Curr. Sci.—4 


cerx perchlorate-' was employed as an oxidant. 
Recently, it is reported that many of the aliphatic 
acids could be decarboxylated using a variety of 
oxidants-"**'. In our earlier v.ork", it was shown 
that Ag" acts as a good catalyst in the oxidations 
involving ceric sulphate and hence, it was thought 
worthwhile 10 employ Ce"^ ■—Ag~ system in the 
oxidation of organic acids. 

AH the chemicals used were of reagent grade and 
the method of following the kinetics was the same 
as m cur earlier paper''. Under conditions of 
<€ [organic acid] in the presence of con¬ 
stant amount of [Ag-] the order of [Ce^^] was 
found to be unity. The pseudo-first order rate 
constants ik') were calculated from the slope of 
the plot of log a/a — x vs. time. The order with 
respect to all the organic acids obtained from the 
log k' vs log [organic acid] plots was found to 
be fractional. Increase in [Ag“] increases the rate 
and the order of [Ag~] was also fractional in all 
the cases. [Ag“] was found to be unchanged at 
the end of the reaction as indicated by the con¬ 
stant thiocyanate litre value. Increase in [H*^] 
from OHM {A' = 7'9 x IQ-*^ mimU to OHM 
(A'= 21*9 X 10*-^ min’M at 52° C and at con¬ 
stant ionic strength (/ti=:l-9M) shows that H + 
accelerates the rate. Increase in sulphate or bisul¬ 
phate concentration decreases the rate. The 
reactions were studied in the temperature range 
45—65° to evaluate the activation energy. 

Ag+ catalysis of Ce^“ oxidations was first observed 
by S.nha-’ in the Ce^~ — Tl^ reaction. The order 
of unity observed for [Ag-'j, [Ce (NO.^)q-'] and 
[Tl-f-] w^as explained with the aid of Ag--^ assumed 
to have been formed from the reaction between 
Ag*^ and a complex species Tl HfCe (NO.^)^.]. 
Higginson et also postulated an intermediate 

Ag--!" in the Tl-^ and Hg.,-'i" oxidiations by Ce-t-^. 
Both these groups of workers assumed that the 
oxidation of T]~ takes place by Ag-+ in a sub¬ 
sequent step. One significant observation of the 
latter workers is that in the absence of a suitable 
substrate no reaction was possible between Ce 
and Ag-+- The fractional order of organic acid 
indicates that it may be involved in the complex 
formation either with Ce-^"- or Ag-^. Spectral 
studies in the present w'ork indicated no complexa- 
tion between and organic acid in confirroity 

with our earlier observations-''^. This, as well as 
the effect of [H+], [sulphate], and [bisulphate], 
which shows a similar trend reported earlier for 
other substrates, indicates that neutral Ce (SO^)^ 
is the reactive species. Ag-^ is known to form 
colourless adducts with oxygon containing oom- 
pounds with a lone pair of electrons on oxygen 
atom^i. It is therefore not unreasonable to assume 
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the formation of an adduct between Ag- and 
organic acid before oxidation by Ce^~ occurs in a 
slow step 10 yield Ag-~"substrate adduct. The 
formation of Ag-‘'-si!bsirate adduct was con¬ 
firmed by adding bip\Tidyl to the reaction system 
which gave brown coloured bipyridyl complex of 
Ag-- with its characteristic absoi*ption maximum at 
454 nm^-- 

ff the adduct formation is taken as the first step, 
the reaction scheme for the Ce^~ — CH^COOH 
reaction itaken as a typical example.) in the 
presence of .\g"' could be written as follows : 

K 

CH3COOH - Ag ^ (adductj- 
fast 

k 

(adduct)- — Ce’ *-5- (adduct-- Ce^- 

slow 

(adduct)-" -^ CH3COO — -r Ag~ 

fast 

CH3C06 -^ CH3 -r CO2 

fast 

CH3 - Ce'~ -^ CHy - Ce^- 

fast 

CH3" “ HOH-^ CH3OH - H- 

fast 

CH3 ~ CH3C06->• CH3COOCH3 

fast 

* Ce (S3 1)2 is written as Ce’~jfor simplicity. 

From the above mechanism the rate equation 
comes out to be 

_ 2-3Q3a^Iog [Ce^-] 

di 

= A:- ^ KA: [Agj [CH3COQH] 

i - K [CHsCOOrij - K [Ag-] ^ ^ 

w'here k' is the observ^ed pseudo first order rate 
constant obtained from the plot of log a/a — x vs 
time, k is the bimolecular rate constant for the 
slow step and K the formation constant of the 
adduct. Equation (I) accounts for the first order 
dependence of rate on [Ce-^-] and fractional order 
dependence on [Ag~] and [organic acid] obtained 
experimentally. 

Taking the reciprocal of the equation (1) we get 

k' rCHjCOOH] iKk fAg-] - fcj - 

From equation |2) it is clear that the plots of 
1 A-' 1-5 1/[organic acid] at constant [Ag-^] should 
be linear. Such plots were obtained in the present 
vtork for all the acids studied. From the intercept 
and slope the bimolecular rate constant for the slow 


step (k) and formation constant for the adduct (K) 
were evaluated (Table 1). 


Table 1 


Name of the acid 

k :■ 10 “ 

1 mol"^ sec“* 

K 1 moi-i 

Ef Kcals 
mol'^ 

Acetic acid 

5*6 

1-09 

22*9 

Propionic acid 

21 -0 

1*20 

22*0 

Iso-butyric acid 

29*7 

9*27 

18-3 

Pivalic acid 

45*0 

33-89 

13-1 

//-Butyric acid 

22*2 

2-24 

17*7 

//-Valeric acid 

23*1 

3*50 

17-2 

Iso-valeric acid 

23-0 

4*50 

13*7 


Due to inductive effect of the methyl groups, its 
substitution in CH3COOH reduces the strength of 
the corresponding acids. The inductive effect of 
the alkyl groups increases in the order : CH 3 < 
< (CH 3 )oCH < (CH3)3C13. The 
increase in electron density on hydroxyl oxygen 
favours the formation of Ag+-carboxyl:c acid 
adduct. This is clearly indicated from the forma¬ 
tion constants calculated from kinetic studies in the 
present work (Table I). For the same reason the 
bimolecular rate constants (k) for the slow step 
should also show a similar trend. That this is so, 
is clear from Table 1. The acidity constants datai® 
indicate that /^-butyric, n-valeric and iso-valeric 
acids are weaker than acetic acid and hence, should 
have higher K value. The K and k values follow 
this trend (Table I) and confirm indirectly the 
formation of Ag+-acid adducts. 

The plot of aH i vs /\Si is linear with a slope 
equal to 350 which is the isokinetic temperature. 
The isokinetic temperature is greater than the 
temperature range used in the present study (318- 
338° K) indicating that the reactions are enthalpy 
controlled, as is evident from Table I. 

The authors wish to express their gratitude to 
Professor N. V. Subba Rao, Head of the Depart¬ 
ment of Chemistry, Osmanina University, for his 
keen interest in this work. 

Department of Chemistry, M. Adinarayana. 

Osmanina University, B. Sethuram. 

Hyderabad 500007, A.P., T. Navaneeth Rao. 

South India, April 10, 1975. 
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REVISED STRUCTURE FOR THE ADDUCT OF 
a-PHELLANDRENE WITH ^-NAPHTHOL 

Incorporation of ^^-naphthol to a-phellandrene 
gave an adduct CooH^,^0, m. p. 139—140® for which. 
Salfeld^'"^' - assigned structure (I). We now propose 
structure (II) for this derivative based on its spec- 


I nr 


tral properties : ir (nujol) : 3400 (-OH), 1630 
1380, 1375, 1165 

850 cm-3 nmr (CCI4) (60 MHz) ; 

# 

o7'7 (multiplet, 4H; aromatic protons); 7*60, 
7-47, 7-07, 6-94 (AB quartet, J 8 Hz ; 2H; 

aromatic protons and H^) ; 6*1 (singlet, 

1 H : -OH) ; 5-5 (broad singlet Wx 8 Hz; 1 H ; 
C^>H) ; 4-1 (broadened doublet, H Hz, 

small; IH; C^^H) ; 1*7 (doublet, J 1 Hz ; 3H; 


C-— CH..) ; 0*8 obscured pair of doublets;! 

Further details will be published elsewhere. 
Department of Chemistry, B.aktran Singaram. 

Christian Medical College, J. Verghese. 

Vellore 632002, February 21, 1975. 
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OCCURRENCE OF KECKIA ANNULATA 
GLOCKER, IN THE BAGH BEDS OF 
NAR.VLADA VALLEY 

OccURRE.NXE of Keckia annulata Glocker a Ceno¬ 
manian Trace Fossil from Germany, in the Nimar 
Sandstone (Fig. I) is of interest because of the 
information it yields about the ethological condi¬ 
tions during the deposition of the Bagh Beds. 



Fig. 1. Keckia annulata Glocker. showing feed¬ 
ing burrows along bedding plane and holes approach¬ 
ing the bedding plane, x 1. 
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Keckia annuUiia G:ocker, 1841 

Maieriai. —Several lubes on slab No. Ph I;74; 
Dimensions ; length 10*5 ~ 5-5 cm : width 1-2 cm : 
wall thickness 0*25 cm. 

Remarks. —Circular to broadly elliptical cross 
sect'on, distinct and uniformlv thick tube wall 
without any constrictions or rugosities and habit of 
crossing over from one bedding plane to another 
and branching there, help us in identifying our 
material with docker's species*-. 

The present feeding burrows come from the 
Astarte Bed at Phata, only a few metre:» away from 
where we have collected Paicodieiyon sp. Its habit 
of crossing over from one bedding plane to another 
and branching there indicates that Kcckia at times 
accepts food from suspension, though in general, it 
is a sediment feeder, and thus it falls in Seilacher's^ 
ethological group of Fodichnia. 

Therefore, Kcckia belonging i.o the zoophycus 
facies, associated with Paiacodiciyon of the nereites 
facies', is of interest, as it indicates its occurrence 
in a zone, partly of zoophycus facies and partly of 
nereites facies. Such a position is ascribed by 
Seilacher" to PaU:cOil:c:yo/j from the Mississipian 
and Pennsylvanian turbidite series of Ouachita 
Mountains. 

Majority of the other trace fossils reported from 
the shaly intercalations near the top of the Nimar 
Sandstone in Amba Dongar area^-'* ind’cate 
cruziana facies. Occurrence of Palaeodiciyon ano 
Keckia annulata in a similar horizon at Phata indi¬ 
cates deepening of the basin during its deposition. 

Astane flexicostata Ch'p. & Bad., A. siiiuicostara 
Chip. & Bad., Pro:ocan('uiu pondia'ierr'ertsc d'Orb., 
Cordium pliaraensis Chip, li Bad. and TurriteUa 
chikliensis Chip. & Bad. occur in Astarte Bed-' 
along with the present Trace Fossil : they are of 
a type burrowing through sediment for their food 
and belong to the Macoma community cccu.ri*ing 
from the tidal zone down to 60-80 fathoms, or 
even more, but indicating estuarine conditions-*. 

Jprace fossils are not good indicators of geologi- 
caCnge; even then it is of interest to note tha: 
Keckia anmdaia occurs in the Cenomanian of 
Germany which is also the age of the Astarte Bed 
of Phata. 

M.A.C.S. Research institute, G. W. CiiiPLONicM;. 

Poona-4, March 14, 1975. M. Ghare. 
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THE STRATIGRAPHIC DISTRIBUTION OF 
MEYERIPOLLIS BAKSI AND VENKaTACHALA 
IN THE TERTIARY OF ASSAM 

The genus Meyeripollis was instituted by Baksi and 
Venkatachala-» to circumscribe “ gemmate, trisyncoi- 
pate microfossil grains" observed in the Tertiary 
sediments of Assam. This type of plant microfossils, 
first reported from India by Meyer'’, has been reported 
by a numbtr of workers from Assam prior to Baksi 
and Venkatachala and since. It is worthwhile to 
note that Sah and Dutta-* did not report this type 
from the same region. 

in recent studies on the Tertiary subcrops of Garo 
Hills, the present author and his colleagues have 
recorded this ta.von in the cores and well-cuttings 
from Boldamgiri, Inolgiri and Darik Members of 
Kherapara, and Rewak Formations in fairly good 
concentrations {OHGC iinpub. rep.. 1973). Inolgiri 
and Darik Members of Kherapara Formation have 
been equated by Chakraborty and Baksi^ and 
Chakraborty et al.'^ w-ith the Barail Formation of 
Khasi Hills and Upper Assam on the basis of litho¬ 
logical, petrological and microflorai contents while 
Boldamgiri and Rewak Formations are considered 
younger and older respectively to these. Chakra¬ 
borty er a!.' have stated Meyeripollis to be an index 
fossil, having been “recorded only from the time- 
equivalent sediments of the Barail Group” in Assam 
and Bengal basin. The occurrence in fairly good 
concentrations of the taxon in the Boldamgiri and 
Rewak Formations in the subcrops of Garo Hills 
evidently indicates that Meyeripollis is not restricted 
only in the Barail or its equivalent formations as 
contended by BaksiChakraborty and BaksH and 
Chakraborty ct al.~. As such the taxon is not reliable 
a*: an “index fossil". 



Fig. 1. Two species of Meyeripollis recorded 
from the subsurface of Garo Hills, Assam. 
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MeyeripoViis has been recorded so far by th's 
author invariably in association with pollen grains 
referable to Barritiptonla. Cocos and other pian^ of 
littorai/coastal areas. Incidentally. Barrliu^tasi'a 
type of fossil pollen is not an “-ndex fossil" for 
Barail Formation or for Oligocene age as contended 
by Chakraborty ei a[.~ having been recorded from 
older formations and horizons by Banerjee c: 
Venkatachala and Kar^'> and other workers. 

In Assam region, Meyeripollls has been observed 
to be almost restricted in the Barail For'maiion m 
Upper Assam while in Central and Lower .Assam it 
is present in both Pre- and Post-Barail sediments, 
while shallow marine to b.rackish-water conditions 
during Paleogene sedimentation in .Assam is estabL- 
shed, Banerjee and Misra’* have shown the prevalence 
of similar conditions during Early Neogene sedi¬ 
mentation in Garo Hills, Surma Valley and Tripura 
in contrast to the contemporary continental deposi- 
tional condition in Upper Assam. From this and 
the general microfloral association with Meyeripolrs. 
it seems more probable that the occurrence of the 
ta.von is more controlled by the ecological conditions 
during sedimentation rather than by the precise 
geological age or other characters of the Formation 
from which it is recorded. 

The affinities of MeyeripoUis has remained doubt¬ 
ful till now. The e.xtemal morphology of the grains 
seem to be more akin to spores than to pollen 
grains. It would be appropriate to leave the ques¬ 
tion open, at present, to further studies. 

The view-s expressed are those of the author only. 

Palynology Laboratory, D. Banep.jee. 

Geology Section, ONGC, 

Sibsagar, Assam, 

(July 23, 1974), April 17, 1975. 
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NOTE ON THE STROMATOLITES IN THE 
P.AKHM. SERIES 

I hh o.x'iirj'cncc O! '.trjn'.u'.o "n ihc 

uoicsiones o: IL.r.hai scr'c'' expu-'Lj norih of 
Daryapim t Lai. 32' 3‘'” : Long. 7^' 3"' 3^" i 
n K.a.-mnagar of .\ndhra Pradesh has 

oeen reported tor the hrst o’me. The a'ea consists 
cf sandsiones, pebbiy ^sandstones and doiostones, 
and their order of succession has been established 
•n the tleld as show.n i.n Table 1. 

Ta2le I 

LiiiioioAc succession 


e. Ferrug'no’js sindsion. and fe.Tugino’J: shilos 
with laterite capings; 

d. Sands doiostones. doiostones with de\elopn'.en: 
of s:ro.r.ato!i:es. 

e. Pebbh sandstones and glauconitic sandstones. 
h. Doiostones with chens. 

a. Ba^a! conglorne aies and sandstones. 


The Pakhal sediments comprise of two formations 
of carbonate sediments, lower doiostones and uppe." 
doiostones. On the basis of colour, these are 
further s.ubdi'c’ded -into two t\pes as grey and pink 
doiostones. Grey doiostones are succeeded by pink 
dclcstcnes and show lyp-cai chopmarked weather- 


ing. On the basis of chemical composition of the 
carbonate sediments as given in Table 11, these are 

Table 11 

Chemica- composition tpariiaii of the chip samples 
of dolostojies 

Spec! 

men 

- 

T\pe ot' 


Ca Mg 

No. 

Locality 

doiostones CaO 

MgO 

ratio 

51 

2 km north 
of Daryapur 

Grey 28-84 

doiostones 

18-34 

I -57 

52 


Pink 26-74 

d''‘’ostones 

18-04 

1-48 

57 

3 km NE of 
Daryapur 

Grey 27-44 

dolostonc 

18-65 

1 -47 

68 

2 km east of 
Daryapur 

Pink 2"-86 

dolostone 

17-34 

1 -6 

79 

4 km SW 0 ^ 

Ramakrishna- 

pur 

Grey 26-74 

dolostone 

17-03 

1-56 

80 

14 km NE of 
Kesanpalli 

Pink 27-44 

dolostone 

18-64 

1-47 

33 

14 km SW of 
Sitampet 

Pink 28-14 

dislosione 

20-46 

1*37 
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classified as dolostones to magnesian dolostones 
after Chillinger (1957). 

A stromatolitic bed is exposed in the upper dolo¬ 
stones, 2 km. east of Daryapur and runs up to 
2 km. in NNE-SSW direction. It varies in thick¬ 
ness from less than 1 metre to 2 metres. It occurs 
as nodule-like (Serebrykov et al, 1974) form 
being embedded in fine calcareous mud. 

In the stromatolitic bed two distinctive bioherms 
are identified. The dominant form is collenia 
symmetrica, Fenton and Fenton (Fig. 1) which 
occurs throughout the bed, and is accompanied by 
Collenia columnaris Fenton and Fenton, (Fig. 2). 
(0 Collenia symmetrica Fenton and Fenton : 

They start from a point on the substratum and 
grow upwards by addition of convex upward 
laminae, increasing in area as the colony develops. 
Being depressed subcircular hemispheroids in shape, 
and, diameter varying between 1 and 5 cms., they 
have a height ranging from 2 to 4 cm. 

CoUenia symmetrica is found in the lower part of 
the Siyeli Formation of Piegan Group, Belt Series 
of U.S.A., (Fenton and Fenton, 1937). The Baikal 
Formation of the Burzyan Series (Lower Riphean) 
of the Southern Urals also contains CoUenia sym¬ 
metrica. 

(ii) Collenia columnaris Fenton and Fenton : 

The species have columnar axis which is inclined 
at 70° to 80° to the bedding plane. The columns 
are generally separated by clastic carbonate material 
and lime-mud, which widen slightly upwards. In 
the transverse section they are nearly circular tO' 
oval. The growth is due to the addition of con¬ 
vex upward laminae that do not increase greatly 
the surface area. These species have a diameter 
of 1 to 3 cms. at the base. 

CoTicnia columnaris occurs in the Hell Roaring 
member of the Altyn Limestone, Ravalli group, Belt 
series of northwestern United States (Fenton and 
Fenton 1931, 1937), and Burzyan series (Lower 
Riphean) and Arzyan Series (Middle Riphean) of 
Southern Urals of U.S.S.R. (Keller et al., 1960). 

The stromatolites occurring in the Pakhal dolo¬ 
stones may be correlated with lower to Middle 
Riphean formations (Older than 1260 my) of 
U.S.S.R. More detailed investigations on the nature 
of stromatolites, their occurrence within the dolo¬ 
stones and the probable chemical equilibrium con¬ 
ditions are in progress. 

I am thankful to Sri. K. S. Murti (Sr. Geologist) 
of Geological Survey of India, for useful discus¬ 
sions. 

Geology Department, P. H. Reddy. 

Osmania University, 

Hyderabad-7, April 4, 1975, 
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IN TRACELLULAR organization of LEECH 
BODY Wall muscle fibres: misto- 
enzymological profile 

In an earlier report^ it was described that the 
muscle fibres of leech body wall show histological/ 
histochemical differentiation into a peripheral 
(cortex) and a central (core) region. Positive 
sta ning was observed for lipids, glycogen, succinic 
dehydrogenase (SDH) and cytochrome oxidase in 
the sarcoplasmic core of the muscle fibres, whereas 
the cortex was apparently devoid of these meta¬ 
bolites and enzymes^. The cortex, however, showed 
strong staining for protein and PAS reaction (after 
saliva treatment). It was suggested thereby^ that 
the cortical region had an essentially ‘contractile’ 
function, while the sarcoplasmic core was the site 
of active metabolic functioning-yielding energy for 
fibre contraction. The present investigat’on describes 
the contractile status of the cortical ‘myofilaments’ 
by the application of m-ATPase reaction. 

Locally collected leeches {Hirudiiuiria granulosa) 
were anaesthetised with light ether and stretched to 
normal length. Small transverse pieces from the 
anterior, middle, and posterior regions of the body 
were cut, frozen in cryostat and sectioned at 10 m. 
Alternatively, the body pieces were fixed in Bouin’s 
fluid, embedded in paraffin and 8 jw. sections were 
processed for histological staining by Mallory’s 
triple and iron-haematoxylin techniques. SDH and 
m-ATPase activities were demonstrated in unfixed 
fresh frozen sections by the Nitro-BT technique of 
Nachlas et al. and calcium method of Padykula and 
Herman as described by Pearse-. 

The assignment of contractile activity to the fibre 
cortex^ was based on the observation of numerous 
fine filaments running across the cortical space 
(Fig. 1). However, this was only a gross histologi¬ 
cal observation, and inconclusive towards establish¬ 
ing the contractile nature of the cortical ‘myofila¬ 
ments’. In the present investigation, differentiation 
of the individual muscle fibres intO' cortical and 
core regions was apparent both in the histological 
(Fig. 1) as well as histochemical (Figs. 2, 3) prepa¬ 
rations. Histochemically, though SDH activity was 
aliQOst exclpsively confined to the sarcoplasmic co^re 
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Fig. 1. Collenia symmetrica Fenton and Fenton. Fig. 2. Collenia coiumnaris Fenton and Fenton. 
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. - n:-AiFase activity and an ob, 
a.:zat:Ofi i Fig. 2 i. The fibres of 
C.:qiie, dorso-ventra] and longituc 
ine body wall had an almost iden 
histochemical profile. 


Mallory's Triple' y 

Ca-'-r-activated ATPase activity of the muscle fibres 
IS wen established to be ass^iated with their 


stration of m-ATPase activity exclusively 'n th. 
cortical reeion of tKA _i 
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:::c j:' ■n::.o>:n iiAC' contractile 

7 rjie\":. Tr.c r--A'rP^vc i.c:-\;:} of the cortex may 
rx-rhcr- c. cr.::x;’'.\ re ^'cr:cec to the cortical 
■m>^nia:nen!-' re;ca!ec in the h'^ioiogical prepara¬ 
tion. Even if the conical n>ATPase activity is 
n^t reaii> 'ocaiej ;n the cort-cal riiaments observed 
h:>:oiocic^in, it -uccen> the pre^ence of the con- 
tra-iiie protein .'m*. Osirn e.\ciu^i\e!> in the cortex. 
'The present orservaiion. therefore, establishes the 
contracriie staio'*. exclu^i^ei) to the cortex of the 
miiscie fibres, in sLibsiantiaiion of our earlier histo- 
iocical cbser\a:ion'. 

We thank Mr. E. A. Daniels, for photomicro- 
craph'.c assisiance. 


Mitscle Ph\sioiOc\ and C. L. Talesara. 

H;stocheniistr\ Unit. 

Depanmeni of Zoologx', 

L’nivers'iiy of Dei hi, 

Delhi-110007, 
and 

Depa-^'inient of ZcMtaog}, P. Kumar. 

Hans Ra': College, 
fniversi:-, of Delhi, 

Delhi-i 10^)07. 

Junuan 22, 1975. 


ueniicuiations are more in number (i3j (Fig. 3j. 
Da>- has described about ten pectoral spine denri- 
culations in this fish and Srivastava-* has given 
thirteen as the number of these denticulations but 
none of them has linked this character with sex. 
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SEXLAt DIMORPHISM IN PSEUDEUTROPIUS 
ATHERENOWES (BLOCH) 

For the present study several hundred specimens of 
Pseudeuiropius atherenoides in 50 mm-85 mm size 
range, were collected from the lakes and rivers of 
Gorakhpur and Faizabad during the months of June, 

July and August 1974. 

The authors have not come across any account 
of sexual dimorphism, in Pseudeiitropius atherenoides 
blit careful examination reveals that they do display 
sexual dimorphism -In having a thickening at the base 
of the caudal fin ending in a crescent-like structure at 
the level of the fork in males i Fig. li. In females 
the thickening does not form a crescent and it never 
reaches the fork (Fig. 2i. Such thickening at the 
level of the fork in caudal fin has been reported in 
Mystus ! M) vitiatus by Swarup and Sw'aroop^ but 
it is spear-shaped. 

Also, the males have well developed genital 
papilla ■ 5“'^ mm i and 7 to 9 denticulations on the 
pectoral spine i Fig. 3f. In females the genital 
papilla IS feebly developed and the pectoral spine 



9 


Figs. 1-3. Fig. 1. Showing thickening at the 
base of the caudal fin in male P. atherenoides. 
Note the crescent-like area of the thickening. Scale 
2 mm. Fig. 2. Showing thickening at the base of 
the caudal fin in female P. atherenoides. Fig. 3. 
Showing denticulations on the pectoral spine of male 
and female P. atherenoides. Scale 2 mm. 

Department of Zoology, Krishna Swarup. 

University of Gorakhpur, Anand Swaroop. 

Go.^akhpur, January 25, 1975. 
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TUBO-UTERINE JUNCTION IN TWO SPECIES 
OF INDIAN BATS 

Literature reveals that details of the uibo-uterine 
junction are known in very few mammals, and even 
among these, there are considerable differences in 
the anatomy and histology of this region of the 
female genitalia. Hafez and Black^ recognized five 
types of tubo-uterine junction in the mammals they 
studied. Among bats, the tubo-uterine junction has 
been described in two species. Tadarlda hrasilieiisis 
cynocepliala (Stephens)•■, where the Fallopian tubes 
enter at the apex of each cornu, slightly towards 
the median aspect, via an oviductal papilla, and 
Glossophaga soricuui f Rasweiler IV-) where the 
uterus is simplex and the oviducts enter the uterus 
cranially (fundically). In the latter species, the 
extramural junctura has a well developed tunica 
muscularis and a densely fibrous lamina propria. 
These layers are reduced in the intramural junctura 
and are finally lost as the intramural junctura pene¬ 
trates the lamina basalis of the endometrium. Since 
so little is known about the tubo-uterine junction in 
bats, and since the species under study present new 
situations, it was felt that a study of this part of 
the genital anatomy would be of interest. The 
species studied here are Rousettiis leschenaiilti 



Fig. 1. Schernatic representation (reconstructed 
from serial sections) of the tubo-uterine junction 
ip Roiisettus leschenauhi, 


(.Megachiroptera —Pteropidae i and Uippo.s'dvros 
fiilviis fiilvus ( Microchifopiera—Hipposideridae). 

In Roiisettus leschenauhi f Fig. I ^ the Fallopian 
tube is short and takes a simple curve iaierally after 
passing across the ventral aspect of the respective 
ovarian bursa, and penetrates the uterine cornu a 
little behind the cranial end of the iiierus on the 
mesonietrial side. Examination of serial sections of 
this region reveals that the Fallopian tube takes a 
sharp bend after it meets the uterus and passes 
through the uterine muscle layers obliquely for 
some distance before it enters the endometrium of 
the uterus. Throughout its course, within the 
muscle layers of the uterus, it is provided with its 
own muscle layers which remain distinct from the 
muscles of the uterus almost up to the region when 
it directly opens into the cranial end of the uterine 
lumen by a dilated opening. The muscle layers of 
the Fallopian tube are absent, only for a very short 
segment near its distal end where its connective 
tissue merges with the endometrium of the uterus. 
The epithelial folds of the Fallopian tube are present 
throughout its length within the uterine wall. 

In Hipposideros fiilvus fulvus the Fallopian tube 
on each side arises from the median margin near 
the caudal end of the ovarian bursa. It takes a 



Fig. 2. Schematic representation (reconstructed 
from serial sections) of the tubo-uterine junction in 
Hipposideros fulvus fulvus. 
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’ .>rIaround tho rruccic or ihc ovansn. 

^n.: rani' uoudioA' on the side of the ovarian 
Carbide, D:e:o:ne the titerhie wal'i perpendicularly, 
oner.> en a d:>!:ne: papi’/.a on the mesometrial 
u^pect of the ^:er-ne lumen, a liitie caudal to the 
anterior end of the ..ter,:^. The Fallopian tube does 
no: nu\e the foldine of its epithelium after it pierces 
the museiharis of the uteru'^. and the muscular's layer 
e-f the Failcrian tube becomes imperceptibly merged 
Hith i.he m..^cie lasers of the uterus. Hence, the 
pap'.iia 's rno-ti> made up of connective tissue of 
tne endametrium. Figure 2 illustrate^ the anatomy 
of the tubo- uterine junctmn in this species. 

From the fore^-iohng it uould appear that even 
rtiihin the same o”der of mammals the anatomical 
reiatiensr/p beiactn ihe Fa'lop'an tube and the 
-iieras .on-ide-mbl} among the different 

I a.m grateful to Prof. Dr. Gopalakrishna, 
DTecior. Institute o: Science, Nagpur, for guidance 
and encouragement during the progress of this 
u or k. 

Department of Zoolog>, K. B. Karlm. 

Insiitiite of Scxmce, 

Nagpur. Mjrch 23. 1975. 
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A REPORT ON THE OCCURRENCE OF 
EGG SAC IN HETERODERA MOTH1 
(NEMATODA : TYLENCHIDA) 

Htitfodera moTul. a c\st nematode was described 
from the rooi^ of Cyperns ronindus by Khan and 
Hussam^ from the University campus, Aligarh. 
Yaquoob and Khan-^ found maximum number of 
viable cysts of this nematode during November, the 
c\«!s number decreased gradually from December 
onwards lii* June. The same species has recently 
been recorded by Minton et alA, from the roots 
or vellou nutsedge, Cy penis escidenms from. 
Georgia. U.S..A. However, neither Khan and 
Husain nor the subsequent authors reported about 
the formation of egg sacs in the adult females of 
N. moth:. The presence or absence of egg sacs 
:n CVS! nematodes :s of taxonomic significance. 

In August 2974, a large number of white females 
of H. mot hi were isolated from the roots of 
Cyperus rotundus in Aligarh. It w’as interesting to 
note that a majonty of ihe^ females were having 
egg sacs attached to their hinder part of the body. 
The egg sacs were hard in nature and nearly as 
big or bigger than the females themselves. When 


the females were removed from the roots, the egg 
sacs usually got detached inspite of every possible 
care, during removal. In nature, perhaps the same 
phenomenon occurs and the egg sacs remain attached 
to the host roots even when the females die. On 
many occasions dry egg sacs containing empty egs 
shells, attached to the host roots were collected. 
The females would have obviousiy dropped the eau 
sacs in the soil upon death. 



MG- 1. Showing Heterodera morhi along with its 
egg sac on the root of Cyperus rotundus^ 

The white females of H. mothl were seen on 
C. rotundus only from July to October. After¬ 
wards they, transformed into cysts whose number 
was maximum during November and December. 
.After December, the number of cysts gradually 
decreased, it was also observed that the eggs which 
were retained within the cysts did not hatch without 
st'mulation UAg.. root diiiusates), while those in the 
egg sacs hatched in large number.s even in tap- 
water without any stimulation. 

Section of Nematology, Vs'ajiA U. Khan. 
Depanment of Zoology, M. S.hvm:m Jaira.lmlri. 
.Aligarh Muslim University, 

Aligarh, India, April 23, 1975. 
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ON A NEW SPECIES OF ANOPLOPHRYA 
STEIN (PROTOZOA: CfLIATA: ASTOM.ATIDA) 
FROM .AN LNDIAN OLIGOCHEATA 
Not much work has been done in India on Ciliate 
parasites occurring in the digestive tract of Oligo- 
cheata. Some of the important references on the 
subject are Ghosh (1918, 1921), Ghosh, Haidar and 
Chakraborty (1970), Biswas and Mukherjee (1974). 

We have been engaged, for some time, on 
researches on one of the highly controversial groups 
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of Ciliaies, viz., asiomates, commonly found in the 
alimentary canal and coelome of Oligocheata. 
During the course of these investigations we cam© 
across a ne\s species of the genus Anoplophiya Stein 
in the alimentary tract of Perionyx excavaiits 
Perrier, from Barrackpore, West Bengal. 

it is described in the present paper. The descrip¬ 
tion ’S based partly on the observation on living 
animals and partly on stained e.xamples. The 
material was fixed in Schaudins fluid and stained 
in Heidenhain iron haematoxyline and counterstained 
with eosine. 

Description 



50A 


Fig. 1. Anoplophiya anilii Mukherjee and 
Chakrabarti. 

Anoplophrya anilii, n. sp. 

Body elongately oval, anterior end broadly 
rounded, gradually narrower towards post pole, 
posterior end rounded, thickly and uniformly ciliate ; 
Contractile vacuoles three observed in living forms. 
Macronucleus more or less band shape extending 
two-third of the body : micronucleus small, spheri¬ 
cal placed by the side of the macronucleus. Clear 
distinction in the endoplasmic zone is well 
p.onounced. 

Measurement : Body—L 85 X B 48 m ; Macro- 
nucleus—58 /i. 

Types. Holotype on slide ; Paratype —2 specimens 
on slides will be deposited in the National collection 
of Z.S.I. 

Host : Perionyx excavaiiis Perrier. 

Type locality of host : Barackpore, 24-Parganas, 
West Bengal, India ; Date 16th April 1971. Coll. 
A. Chakrabarti. 

Remarks : Among all the species of Anoplophrya 
described so far A. anilii n. sp. resembles A. lumbrici 
(Shrank) slightly in shape. A. lumbrici is easily 
distinguishable from the new species under report, 
in having the shape of body somewhat pointed at 
anterior end and distinctly curved longitudinally, i.e., 
dorsal side convex and ventral side concave in shape. 

The name Anoplophrya anilii is proposed for this 
new species after the name of a renowned proto- 
zoologist, Dr. Anil Mandal, 


The authors are gratefiii lo Dr. K. K. Tiwari, 
Dr. J. K. Sen, Shri K. N. Nair and Dr. S. Khera, 
Deputy Director-in-Charge of the Zoolog’cal Survey 
of India, for constant encouragement and guidances 
during the study and preparing manuscript. 

Zoological Survey R.^thlndra N\th AIlkherjee, 
of India, Asim Ckakrab.vrtl 

8, Lindsay Street, 

Calcutta 700016, January 27, 1975. 
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HISTOPATHOLOGY OF DASYCHIRA 
MENDOSA Hb. (LEPIDOPTERA : LYMAN- 
TRIIDAE) INFECTED WITH NUCLEAR 
POLYHEDROSIS VIRUS 

An epizootic of nuclear polyhedrosis of Dasychira 
mendosa Hb. was reported for the first time by 
Rabindra and Subramaniam (1974). With a view 
to understand the host-pathogen relationship, 
histopathological investigation w'as taken up using 
virus infected fourth and fifth in.star caterpillars of 
Dasychira mendosa Hb. 

Infected caterpillars in different stages of disease 
were fixed in alcoholic Bouin’s fixative (Dubosque 
Brazil), washed in 70^6 ethyl alcohol, dehydrated 
in ethanol-butanol series and embedded in para¬ 
ffin, according to standard procedures. Sections 
4-6 fj. were stained by a modified azan staining tech¬ 
nique after Hamm (1966). The pathological, 
changes in the various tissues as observed in the 
light microscope are presented below. 

The principal tissues, found to be susceptible, were 
fat body, tracheal matrix, hypodermis, nerve cells 
(Fig. 1) and blood cells. According to Aizawa 
(1963) and Smith (1967) fat body, hypodermis, 
tracheal matrix and blood cells are the chief sites 
of multiplication of the virus. However, in the 
present instance, infection of other tissues such as 
muscles, connective tissues surrounding the midgut 
and testicular epithelium were also found to con¬ 
tain polyhedra in the nuclei. Infection of these 
tissues has been reported by Benz (1963) in 
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u^pAoh: and Hamm (1968) m 

Spoiiopit-ni jnipIptrda. 



Fig. 1. Cross section of nuclear polyhedrosis 
virus-infected Dusychiru mendosa showing poly- 
hedra (P) in hypertrophied nuclei of a, hypodermis 
iHk Line = 0* 14 mm ; b. Tracheal matrix (T) 
and fat body (F). Line = 0-07 mm ; c. nerve cells 
of brains (B). Line =: 0* 106 mm. 

Early signs of infection could be observed in fat 
bod\, hypodermis and trachea 48 hours after infec¬ 
tion. Infection of other rissues like blood cells, 
ner\e sheath and gonads could be observed only 72 
hours after inoculation. In the case of fat body 
it vas noticed that polyhedra in cenain nuclei were 
larger than those in the adjacent nuclei. These 
nuclei were found to rupture earlier releasing the 
polyhedra. Silk glands, foregut and malpighian 
tubules were nor found to be affected by the virus. 
Dept, of Entomology, R. Jeb.\moni R.\bindra. 
.■\griciiltural College and T. R. Subramaniam. 

Research Institute, 

Coimbatore 641003, February 5, 1975. 
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PHYTOPHTHORA PARASITICA—A NEW 
RECORD FROM SOUTH INDIA ON TOMATO 
A TOMATO fruit rot, hitherto undescribed from 
South India, was found for the first time in July 
1973 at the Alain Research Station, Bangalore. The 
same rot was also observed in August 1974 on the 
tomato variety “Pusa Ruby’ and some other selec¬ 
tions resistant to the root-Lnot nematode. The 
disease was noticed only after the onset of rains 
when the weather conditions were warm and wet. 
The rot was observed to affect about 30T of the 
tomato fruits under field conditions. 

The rot is usually confined to the fruits in any 
stage of development. More often the fruit rot is 
marked by one or more fairly broad, irregular zones 
of alternating shades of brown and grayish brown, 
form'ng a typical buckeye effect (Fig. 1). The 
rot is hard at first and the fruits rapidly decay and 
breakdown in a semi-rot later. A white, fluffy mold 
appears on the surface of the rot during rainy 
weather in advanced stage of fruit decay. 



Fig. 1. Buckeye effect of tomato rot caused by 
Phytophthora parasitica. 

Repeated isolation from the tissues of the tomato 
fruit affected with the rot invariably yielded Phyto¬ 
phthora parasitica Dastur usually in pure cultures. 
Inoculations of tomato fruits, detached from the 
plant and undetached, and of all stages with pure 
cultures of the fungus, invariably resulted in 
reproduction of the rot. Repeated reisolations made 
from artificially infected fruit yielded again 
P. parasitica. 

P. parasitica has been reported to cause damping- 
off of tomato seedlings by Singh and Srivastava 
(1953)^ from Uttar Pradesh. This organism has 
also been reported by Rao (1966)- from Maha¬ 
rashtra State to cause soft rot of tomato in market 
and storage. Likewise Sharma (1974)^ reported 
that this fungus causes buckeye rot of tomato in 
Himachal Pradesh. This is the first report of this 
organism on tomato from South India. 
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The ciiluire of P. parasitica has been deposited 
ill Type Culture Collection of the Department of 
Piant Pathology, University of Agricultural Sciences, 
Bangalore, rinder Accession No. 119. 

The author uishes to acknowledge Dr. H. C. 
Govindu, Senior Professor and Head, Department 
of Plant Pathology, University of Agricultural 
Sciences, Bangalore, for his keen interest and 
encouragement during the course of this investiga¬ 
tion. 

Department of Plant P. Parvatha Reddy. 

Pathology, 

University of Agricultural 
Sciences, 

Bangalore, February 8 , 1975. 
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MINIPLANT-TUBES FOR STUDIES ON VIRUS 
TRANSMISSION WITH LEAF HOPPER VECTORS 

In plant virus transmission studies, the viruliferous 
insects are enclosed for inoculation along with test 
seedlings, inside the cages of lantern glasses or 
cellulose butyrate tubes pressed into the soil in 
pots. Such cages occupy large area and also get 
soiled easily. Further, many insects under study 
escape w'hile transferring. A simple method using 
transparent plastic tubes (3" X 1") with cup-like 
push-in lids eliminates all these disadvantages. 

The lids serve as supporting cups for growing 
plants when filled with soil or vermiculite. One or 
two pinholes, made in the base, form the passage 
for the entry of water and nutrients from outside. 
vSproLited seeds are placed on the soil medium in 
the cups which are arranged on a layer of soil- 
manure mixture (3 : 1), supplemented with ferti¬ 
lizers. When the trays are watered, the soluble 
nutrients of the mixture in the tray are carried into 
the cup through pinholes. 

The bottom of the tube is cut and a fine mesh 
muslin cloth is stuck in place by briefly dipping the 
end in acetone, ether or chloroform and gently 
pressing it against the cloth. The tube, when placed 
in position over the cup, forms a complete 
independent enclosure for the seedling and the insect 
(Fig. 1). Such plant tubes are simple, easy to handle 
and require very limited space. They can be 
arranged in racks and kept either in green houses 
or growth chambers under artificial illumination. 
Very young seedlings, soon after sprouting, can be 
inoculated. It is easy to transfer the insects from 
plant to plant, as the cups are easily detached along 


with the seedlings, uhile retaining the insect in the 

tubes. 



Fig. 1. Diagram of miniplant-tube. A, tube ; 
B, Seedling ; C. Soil Sand ; D, Lid ; E, Pinhole ; 
F, Soil 4- Manure ; G, Muslin. 

The author has used this method, with success, 
for growing and inoculating wheat, sorghum, finger 
millet, foxtail millet, pearl millet with a virus 
transmitted by Cicadulina bipunctella bipiinctella 
and C. cfiinai. The uninoculated ragi plants 
remained green and normal but dwarf for two 
months in the plant tubes w’hen kept either in 
green house or under artificial illumination. 

The author wishes to thank the Indian Council of 
Agricultural Research, New Delhi and the Univer¬ 
sity of Agricultural Sciences, Bangalore, for giving 
the financial assistance and facilities respectively. 
He also thanks Mr. T. M. Mustak Ali, Millets 
Scheme, University of Agricultural Sciences, for 
making the drawing and Dr. H. C. Govindu for 
his encouragement in this study. 

Virologist, A.I.C.R.P. (Millets), H. R. Reddy. 
Main Research Station, 

University of Agricultural 

Sciences, Bangalore, 

January 30, 1975. 


A NEW PHYTOPHTHORA LEAF BLIGHT AND 
DAMPING OFF DISEASE OF PASSION FRUIT 
FROM INDIA 

During a disease survey of local flora, one of us 
(B. A. U.) observed an outbreak of leaf blight of 
passion fruit iPassifiora edulis Sims.) at Horticul¬ 
tural Experiment Station, Chethalli, Coorg, in two 
successive monsoon seasons (1972-74). Damping 
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off symptoms were also noticed on the seedlings in 
the nursery. The disease incidence was sporadic 
initially but became serious with prolonged wet 
weather resulting into severe defoliation in grown¬ 
up plants and death of seedlings. 

In nature, the disease appears with the onset of 
rains and the symptoms first appear on lowermost 
lea\es. Subsequently, upper leaves, flowers and 
young fruits are also attacked. Discoloured to dull 
ereen areas appear initially and become more distinct 
as the colour of the affected tissues change to light 
tan (Fig. 1 i. The infected flowers and fruits are 
shed. Severe defoliation is noticed during favour¬ 
able weather. On the seedling, irregular water- 
soaked areas develop at the collar region resulting 
into damping off. 



Fig. 1. Leaves of Passiflora edulis showing 
typical symptoms of leaf bli^t under natural con¬ 
ditions. 



Fig. 2. Photomicrographs of passion fruit 
Phytophthora showing papillate and empty sporangia 
on oat meal agar. 

Phytophthora nicotianae Br. deH. was repeatedly 
isolated from the diseased tissue (Fig. 2). It proved 
highly pathogenic on artificial inoculation produc¬ 
ing characteristic symptoms in 72 hours. Purple 


L £ 

(Local), Purple (Kenya) and Yellow varieties v/ere 
found susceptible. It also attacked the green fruits 
of Bell pepper and Tomato. 

Earlier, Phytophthora cinnamoni Rands has been 
reported to cause root rot of passion fruit from 
New Zealand^ whereas P. nicotianae Br. deH. and 
P. cinnamoni have been responsible for root rot 
from Western Australia- and wilt caused only by 
P. nicotianae from S. Africa-^ and Sarawak^. None 
of these repo'ts has established the association of 
P. nicotianae w'ith leaf blight and damping off 
symptoms. This is, therefore, the first record of 
P. nicotianae van Breda-de Haan inciting leaf blight 
and damping off of passion fruit from India. 

The writers are extremely grateful to Dr. G. S. 
Randhaw'a, Director, for his interest and facilities and 
Dr. J. A. Von Arx of C.B.S., Baarn, for con¬ 
firming the identity of the fungus. We are thankful 
to Dr. Alexander for photomicrography. 

Indian Inst'tute of Horticultural B. A. Ull.\sa. 

Research, H. S. Som. 

Bangalore-6, February 5, 1975. 
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DEVELOPMENT AND DIVERSITY OF STOMATA 
IN MICROCOCCA mercurtausbkint:b. 

Due to the great paucity of data on stomatogensis 
in Euphorbiaceae, a fresh survey of stomatal structure 
and ontogeny was taken up for assessing the range 
of diversity in stomatal pattern and also to explore 
the implications of such data in systematic studies 
of Euphorbiaceae known for their extraordinary 
diversity in the vegetative, floral, anatomical, 
embryological and cytological characters. 

During the course of such an investigation, on 
several members of the family (about 30 species), 
interesting patterns of stomatal types were encoun¬ 
tered in Micrococca mercurialis, of the tribe 
Acalypheae. According to the earlier workerst’2 
paracytic, anomocytic and anisocytic types of 
stomata occur in Euphorbiaceae. Besides these 
three types, a fourth type namely diacytic or 
caryophyllaceous type of stomata has also been, 
observed in Micrococca mercurialis, a feature 
recorded for the first time in Euphorbiaceae. 

In Micrococca mercurialis, the leaves are 
amphistomatic. The principal type of stomata is 
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of the parac:, 'o pe (92^0 ), with occasional occurrence 
of the ancmocviic (5*25%) and anisocytic (2*659^) 
types and rarely of the diacytic type (0*1%). The 
stomata are present on both abaxial and adaxial 
surfaces more or less in equal numbers and the 
frequency increases from base towards the apex. 
The stomata are diffusely oriented, mostly confined 
to and bordering the intercostal cells. According 
to Metcalfe and Chalky the stomata are usually 
confined to the abaxial surface only, except in the 
tribe Crotoneae. But in the present study, the leaves 
are amphistomatic not only in Micrococca mercurialis 
of Acalypheae, but also in several genera of the 
various tribes studied. 

The ontogeny of foliar stomata in Micrococca 
mercurialis is mesogenous. In young leaves, the 
protodermal cells are polygonal, richly cytoplasmic, 
straight-walled and uninucleate. The protodermal 
cell undergoes an unequal division and cuts off a 
smaller cell towards a corner with a curved wall which 


constitutes the stomata' initial or meristemoid m, 
while the larger one behaves as the first subsidiary 
cell .Vj. The ceil m is distinct by its shape, size, 
dense cytoplasm, position and presence of a large 
nucleus (Fig. 1 a). It cuts off a second subsidiary 
cell on the opposite side by a slightly curved wall 
which intersects the at both the polar ends of 
the m (Fig. 1 b). Subsequently the m delimits a 
third subsidiary cell .v,. opposite to and towards 
it intersects at one or both the polar ends 
(Fig. 1 c). At this stage the m appears to be flanked 
by .Vj and on one side and on the other. 
It gradually assumes a lenticular shape having 
deeply stained cytoplasm and a prominent nucleus 
and behaves as a guard cell mother cell gmc 
(Fig. 1 c). This undergoes a median division 
parallel to the previous ones and forms the two 
guard cells which eventually assume a characteristic 
bean-shaped structure with a central pore (Fig. 1 d). 
Therefore the stomata are typically paracytic^-^’S 



Figs. 1-9. Fig. 1. Stomatogenesis in a young leaf peel (a-d: dolabrate ; e-f : trilabrate 
paracytic types). Fig. 2. Mature stomata (abaxial surface). Fig. 3. Diacytic and paracytic colleagues. 
Fig. 4, ia) Diacytic stoma; (b) Anisocytic stoma. Fig. 5. Paracytic and anomocytic colleagues. 
Fig. 6. Stoma with a single guard cell and stoma with both guard cells degenerated. Fig. 7 (a) 
and (b). Juxtaposed and obliquely placed contiguous stomata, respectively. Fig. 8 (a) and (b). 

Transitional stages between paracytic and diacytic ypes. Fig. 9. Stoma with arrested development 
at gmc stage. 

(gmc = guard cell mother cell ; m = Meristemoid ; 5*-,, s*-:, and = First, second and third 
subsidiary cells, respectively.) 
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and their ontogeny conforms to the mesogenous 
(Pant, 1965)<> or mesogenous-parallelocytic type 
(Payne, 1970)'’ of dolabrate origin (Bir Bahadur 
ef a/., i970)''‘. Mesogenous paracytic stomata of 
trilabrate origin (Fig. I e, f) are also met with 

where the stomata are monocyclic (intermediate 
between helicocytic and allelocytic types as reported 
for Iponioca hedcyacea)^. 

Occasionally at the division of the gmc, the 

spindle orients in such a way (perpendicular to the 
previous ones instead of parallel) resulting in the 
formation of diacytic stomata of mesogenous 
diallelocytic type" in the place of the usual para¬ 

cytic stomata (Figs. 3, 4«). Sometimes in the 
trilabrate type of origin, at gnic formation, the ni 
touches s\ at one polar end and at the other 
and consequently the subsidiaries produced are 

gradually smaller, thus resulting in stomata of 
mesogenous anisocytic type. 

All the four major stomatal patterns occurring in 
dicotyledons are present even in a single leaf peel 
as reported earlier for Phyla nodiflora (Pant and 
Kidwai, 1964)\ There is considerable variation in 
the number of encircling cells among the paracytic 
stomata : 25% are monocyclic, 14% are dicyclic, 
59%' are intermediate between mono- and dicyclic, 
while 2% are incompletely tricyclic (with 5 sub¬ 
sidiaries). 

In addition to the normal stomatal pattern, there 
are several abnormalities like : (a) stomata with 
single guard cell (Fig. 6), {b) stomata with both 
guard cells degenerated (Fig. 6), (c) contiguous 
stomata of two types (Patel and Shah, 1971)->: 
(1) contiguous along their lateral sides, i.c\, juxta¬ 
posed with their pores placed parallely (Fig. 7a) 
and (2) contiguous at their poles with their pores 
placed obliquely (Fig. 7 h) \ (d) several transitional 
stages between paracytic and diacytic types 
(Figs. 8 h), (c) stomata with three-fourths por¬ 

tion enclosed by one cell and the remaining by 
another'^ (Fig. S a) and (/) stomata with arrested 
development at the gmc stage (Fig. 9) which, serves 
as an indelible clue for stomatogenesis in mature 
leaves (Pant, 1965 

The remarkable diversity in the stomatal pattern 
may be due to : (/) the way of intersection of 
the meristemoid with the subsidiaries and (h) the 
orientation of the spindle during formation of 
guard cells. 

One of us (V. S. N. R.) is thankful to the 
C.S.I.R. for the award of a Junior Research 

Fellowship. 

Department of Botany, Piratla Narasimha Rao. 

Andhra University, V. Satyanarayana Raju. 

Waltair, February 4, 1975. 
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SONCHUS YELLOW VEIN VIRUS -A NEW 
VIRUS DISEASE OF SOWTHISTLE 
During the summer of 1974, many plants of 
sowthistle, Sonchus oleraceus L., were showing 
bright yellow vein symptoms suspected to be due 
to a virus (Fig. 1). 



Fig. 1. Leaves of Sonchus oleraceus 1^. A. 
Healthy ; B. Diseased show'ing yellow vein symptoms. 

Attempts to transmit the virus by conventional 
method of sap inoculation were unsuccessful fron\ 
sowthistle to sowthistle and Icltuce. The vims was 
successfully transmitted to sowthistle by using younp, 
nymphs of aphids, Ductynotus sonchii Joclfrcy. Nom- 
vii'Liliferous aphids were starved for 2 hr and given, 
acquisition feeding period of 5, 10, 15, 30, 60 ana.1, 
120 min on the diseased plant and later transferred 
on to the 20-day old test seedlings at the rate of 
5 insects per seedling. They were allowed to feed 
for 24 hr and then transferred to fresh set of test 
plants at every 24 hr interval for 7 days. Symptoms 
of yellow veins appeared between 20-25 days after 
inoculation feeding on four out of eight plants 
where the aphids, receiving 10 min of acquisition 
feeding, were allowed to feed for the first 24 hr. 
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These aphids, however, failed to transmit further 
from second day onwards, thereby indicating that 
the Virus is styiet borne. There is no report so far, 
of a virus producing yellow vein symptoms on 
Sonchus except the Sowrliisile yellow vein virus 
reported by Duffus (1963), which differs from the 
virus under study, by having a long latent period 
in the vector, Hyperomyzus lactucae. Hence the 
authors consider this as a new virus of Sonchus 
oleraceus not reported so far. 

The authors wish to thank Dr. H. C. Govindu, 
for providing necessary facilities. Thanks are due 
to Dr, Kanakaraj David, No. 1, 6th Street, B. V. 
Nagar, Madras 600020, for having identified the 
aphid. 

Department of Plant Pathology, H. R. Reddy. 
University of Agril. Sciences, A. Janardhan. 
Hebbal, Bangalore 560024, February 24, 1975. 
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ON ACTINASTRUM from JAMMU 

A CONSISTENT AND CONSOLIDATED Study OH the 
Phytoplanktonic elements of some Kashmir lakes 
has recently been attempted by Kant and Kachrooi -. 
In Jammu region, the area is still unexplored from 
phycological study point of view, except for a few 
reports by Kant^'^. A project has been undertaken 
to account for the algal and phytoplanktonic com¬ 
ponents of Jammu waters. 

Jammu region represents a subtropical climate. 
The average atmospheric temperature and the rain¬ 
fall for the months June and July, 1973 has been 
recorded as 28-32° C and 214-0 mm. respectively. 

The author has collected many genera and species 
of algae during the course of his studies. But, of 
great interest, is Aciinastrum Iiantzschii Lagerheim. 
The genus is being reported from Gadigarh Nallah 
in Jammu. The genus having a single species has 
also been reported from some States in India and 
from Ceylon«“>. 

Acrinastrum Iiantzschii Lagerheim® 

(G. Lagerheim, 1882, p 70, pi 3, f 25-26 ; Smith", 
G.M. 1920, p 164, pi 43, f 6-7 ; Philipose M.T. 
1967, p 217, f 125 a-c). Fig. 1. 

Actinastriim hantzchii Lage. is a colonial algae 
found in fresh waters. Colonies are generally of 
4 or 8 cells radiating from a common centre. The 
colonies are 25-30 p- in diameter. The cells in a 
colony lie at an angle of 45°. The individual cells 
are cylindrical, with rounded ends, a smooth wall, 
a centric nucleus, parietal chloroplast and a pyrenoid. 


The individual cells are 9• 5-13*5.long and 2-3/^ 

broad. 



Fig. 1. A colony of Aciinastrum Iiantzschii Lage. 

Habitat. —pH fluctuates from 7*3 to 8*7 ; surface 
water temperature 25-30° C ; a lot of emergent 
vegetation and Zooplanktons ; June-July 1973. 

Author is grateful to Dr. Y. R. Malhotra and 
Dr. A. K. Koul, for facilities and encouragement. 

Department of Bio-Sciences, V. K. Anand. 

University of Jammu, 

Jammu 180001, October 14, 1974. 
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INFLUENCE OF OXYTETRACYCLINE 
AND SULPHANILAMIDE ON THE AMINO ACID 
CONTENT IN THE MELONFLY, 

DACUS CUCURBITAE COQ. 

The adverse effects of oxy tetracycline and 
sulphanilamide on the development and reproduc¬ 
tion of the melonfly, Dacus cucurbitae Coq. were 
reported by Sankaranarayanan and Jayaraji. While 
investigating into the mechanisms of sterility- 
inducing action of these chemicals, Chinna- 
rajan et al- showed the destruction of symbiotic 
micro-organisms in the mycetocytes of the midgut 
region. In the present study, the effect of these 
chemicals on the amino acid metabolism of the 
insect in the pupal and adult stages has been 
observed. 

Two-days old larvae of the fruitfly were fed with 
pumpkin fruit pieces (Cucurbita moschata Duchs) 
soaked in 0*2% solutions of oxytetracycline and 
sulphanilamide for 3 hr until they completed the 
larval development. The free amino acids of 
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newly formed pupae and female flies were est.mated 
b\ t\\o-dimen.v:ona- paper chromatography-. The 
soiveni s\bienis, --biu: nal-aeetx acid-water (4:1:5) 
and phenol-waier ; 85 : 15 ; were used, the colour 
developing reageni being ninhydrin O-lSd- The 
spots were eiuied in aicohoi-buffer mixture and read 
in a Specironic-2d, i.ni i.>.e contents expressed as 
mg 2 Tresh weight . TaMe Ij. 


Of the ten essential amino acids, required far 
normal growth in insects, like Drosophila melano- 
•^aster and Tribolhiin confusum-^ and Hylemyia 
aiuigiue*, and also for reproduction in i>. melano- 
yasier and Aedes aepypth^-', four amino acids, 
valine, leucine, isoleucine and threonine were found 
to occur in greater quantities in the pupa and adults 
of untreated insects (Table I). In addition, some 


Table 1 

c: 6 ' u::'^ .LircvycHne and siilphanilamide {0‘2%} on free amino acid contents 
in Dacus cucurbitae Coq. 


Ammo aciJb 

Contents in pupa (m 

g/g) 

Contents in female fly (mg/g) 

Check 

Oxytetra¬ 

cycline 

Sulpha¬ 

nilamide 

Check 

Oxytetra¬ 

cycline 

Sulpha¬ 

nilamide 

Alanine 

10*66 

6*23 

8*02 

9*12 


1*94 

Gluiamic acia 

10*36 

5*54 

8*09 

4*77 

1*14 

2*50 

Glycine and or Se:*;nc 

2 30 

2*12 

1*00 

0-17 

0*17 

1*23 

Glutamine 

1 *:'2 

0*49 

0*58 

2*54 

2*14 

3*49 

Valine 

15*66 

4*69 

7*21 

2*40 

0*48 

0*48 

Leucine and or Isoioucine 

5*36 

0*13 

0*20 

2-43 

1*87 

2*43 

Threonine 

2*67 

1*81 

1*73 

2*05 

M4 

1*36 

Aspartic acid 




4*77 

1*14 

2*50 

Tyrosine 




1*2] 



No. of unidentifled am'no acids 







Total content 

46*73 

21*01 

26*83 

27*54 

8*86 

15*39 

% decrease from clicc>- 


55*04 

42*58 


67*83 

47-75 


There were no qualitative differences in the amino 
acids between the normal and treated insects in the 
pupal stage except for the absence of two unidenti¬ 
fied amino acids in the treated insects which were 
found in the normal ones. But the content w^as 
censiderabi} reduced due to treatment with oxytetra- 
cyciine ?55^c? and siilphanilamide (42-6p^). The 
essential amino acids like glycine, valine, leucine, 
isoieuc-'ne and threonine were present in far lesser 
quantities in tne treated pupae. Adult flies, on 
treatment with oxytetracycline and sulphanilamide, 
contained only 8-9 and 14-4 mg of amino acids 
respectively per gram of body weight of flies, while 
the quantity was as high as 27*5 mg in untreated 
insects. Tyrosine and alanine were not present in 
flies treated with oxytetracycline, while tyrosine 
alone was absent in sulphanilamide treated 
insects. 


of the non-essential amino acids were needed to 
supplement essential ones for normal growth, deve¬ 
lopment or egg production such as alanine, glycine, 
serine and tyrosine in Agria affinis^, and hydroxy 
proline, proline and serine in A, aegyptH. The 
absence of non-essential amino acids, viZr, alanine, 
glutamic acid, aspartic acid, glutamine and tyrosine 
or presence only in smaller quantities in the treated 
insects now observed may be attributed for the 
poor growth and reproduction of fruitflyi. The 
number of amino acids has been reported by Pant 
and Kapoor-> to have been reduced in the aposymbio- 
tic pupae of Lasioderma serricorne F. compared to 
normal pupae. 

Dept. of Entomology, A. M. Chtnnaiuvjan. 

Tamil Nadu S. Jayaraj. 

Agricultural University, 

Madurai, April 4, 1975. 
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A SIMPLE TECHNIQT'E TO IDENTIFY SCENT 
IN RICE AND INHERITANCE PATTERN 
OF SCENT 

There are certain scented varieties of rice which 
on cooking give out an aroma. In these varieties 
aroma is also emanated from leaves. High milling 
returns and good cooking quality are associated with 


F_. populations c: u.vo crosses involving two strongly 
seemed variet'es RandNin'paga: and Kalabha: 
(AC. 609), with Hoy oka a h'ch yielding non-scented 
japonica cuitivar during .e;::v.d; 1974. Twenty-five 
days after transplanting, the leaves were analysed 
for scent on individual plan: bash end the resuits 
were later cenfirmed by cooking ti.e grain. 

in both the croi'.s co.mbinaticns F- was scented 
and populaiior. .segregated into 27 scented and 37 
non-scented indicaving that scent was controlled by 
the simultaneous actions of three dominant ccni- 
plementary genes (Table Ij. 

Inheritance cf ^cc.m has beer, reported to be 
monogenic dominant c; r£c^ssi^•e. A digenic segre¬ 
gation of 9:7, 15:1, 13: -5 and trigenic ratio 
of 27 : 37 were also reported by va''ious workers^. 
These workers studied seen: by breaking rice grains 
under the teeth or by bo d ug the grain. RamiahT 
pointed out va.ying ratios ct scented to non scented 
were obtained owing to the difficiiliies in scoring 
method. 

The technique adopted in the study orTers a rapid 
method of ideniidcaticn of scent at early growth 
stages of plants. Leaf analysis ^hou'•d help to make 
effective selection from early generat'ons in the 
field. 


Table I 

Nature of segregation for scent in F.^ popiilatior 


Cross 


Non- 

Scented 

Total 

Ratio 

-Y- 

p \’alue 



scented 





between 

Hoyoku X 

Obs. 

201 

159 

360 




Randhunipagal 

Exp. 

208-13 

151-87 

360 

37:2" 

0-Ii 

50-0-30 

Hoyoku 

Obs. 

231 

141 

372 




AC. 609 (Kalabhat) 

Exp. 

215-06 

156-94 

372 

37:27 

2-S 

0-I0-0-05 

scented rice‘s. Some 

of the scented rice varieties Central Rice 

Research 

Zvl. Nag.^ 


are known for their 

tolerance to 

pests-. 

Hence 

Institute, 


D. Ch.m: 

'OHARV. 


breeding for high yielding scented rice varieties is Cuttack 753006, Ovsoa. M. J. B.vl.\krishn.\ R.^o. 
an important problem. March 21, 1975. 

Scent is a highly heritable character as some of - 


the lines derived from T. 412 (scented) X IR^ 70 
(non-scented) and the recently released high yield¬ 
ing 'Improved Sabarmati show strong scent. 

A simple technique is developed to identify scent 
from the leaf analysis. At tillering phase of rice, 
two to three leaves are excised from individual 
plants, cut into 1 cm long bits and kept in corked 
vials. The vials were warmed to 40°-45° C for 
5 minutes to liberate volatile compounds. The 
aroma is then noted by smelling the contents of 
the vials. By this technique large population of 
plants can be analysed for scent without having 
to wait until harvest time and cooking the rice. 

In the present investigation, inheritance pattern 


1. Anonymous, Annual IceJur'eal Report, Central 

Rice Research Institute, Indian Council of 
Agricultural Research, New Delhi, 1972, 
p. 50. 

2. Reddy, D. B., “The major insect pests of the 

rice plants,” Procecd uys of a Symposium at 
the Internationa! Rice Research Institute, 
Johns Hopkins Press, Baltimore, Maryland, 
September 1964, p. 457. 

3. Ghose, R. L. M., Ghatge, M. B. and Subra- 

manyan, V., Rice in India, 2nd ed., Indian 
Council of Agricultural Research, New 
Delhi, 1960, p. 141. 

4. Ramiah, K. and Rao, M. B. V. N., Rice 

Breeding and Genetics, Sci. Monog. 19, 
Indian Council of Agricultural Research, 
New Delhi, 1953, p. 154. 


of scent by the above method was studied in and 
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PATTERN OF INHERITANCE OF BACTERIAL 
LEAF STREAK RESISTANCE IN RICE 

There is no available information on the inheritance 
pattern of bacterial leaf streak disease of rice 
{Oryza saliva L.) incited by Xanthomonas trans- 
lucens f. sp- oryzicola. Studies on the inheritance 
of this disease were, therefore, initiated at the 
Central Rice Research Institute, Cuttack, during 
Rabi 1973. BJ-1 was used as the resistant parent and 
TKM-6 and 1R~8 were the susceptible parents. 
Crosses involving these three parents were made 
during Rabi 1973 and the Fo and F.^ genera¬ 
tions along with the parents were tested during the 
subsequent three seasons. The F^ plants were 
raised in earthen pots while F^ and populations 
along with the parents were grown in the field for 
testing. Forty-five day old seedlings were spray 
inoculated using a bacterial cell suspension {ca 10*'^ 
cells/ml) obtained from a 48 hr old culture of a 


r Cmr:'em 
I Science 

virulent local isolate (Xt~5) grown on potato 
sucrose agar medium and ten days after inocula¬ 
tion, individual plants were scored by employing; the 
scale proposed by Shekhawat ct a/.t. 

The F^s of all the crosses were susceptible indi¬ 
cating that susceptibility was dominant. All the 
crosses involving resistant and susceptible parents 
segregated in the ratio of 63 (susceptible) : 1 
(resistant in the Fo generation indicating the 
presence of three pairs of independent recessive 
genes conferring resistance to the disease (Table I) 
whereas the F^ population of the cross TKM-6 
(susceptible) X lR-8 (susceptible) were all sus¬ 
ceptible. The absence of any reciprocal differences 
in crosses involving resistant and susceptible parents 
suggested the lack of any specific role of cytoplasm 
in the inheritance of this character. Study of F.^ 
generation further confirmed the F^> segregation 
pattern thereby indicating that three pairs of inde- 
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Table I 

Segregation pattern in F.j generation 


Cross 


Susceptible 

Resistant 

Total 

Ratio 

obtained 


p value 

BJ-1 X TKM-6 

Observed 

382 

4 

386 

63 : 

1 

0*68 

0-50-0-30 


Expected 

380 

6 

386 





TKM-6 X BJ-1 

Observed 

321 

7 

328 

63 ; 

: 1 

0-81 

0-50-0-30 


Expected 

323 

5 

328 





BJ-1 X IR-8 

Observed 

461 

6 

467 

63 ; 

1 

014 

0*80-0-70 


Expected 

460 

7 

467 





IR-8 X BJ-1 

Observed 

419 

11 

430 

63 ; 

; 1 

2*32 

20-0-10 


Expected 

423 

7 

430 





TKM-6 X IR-8 

Observed 

436 

0 

436 








Table II 








Nature of segregation in 

F.^ generation 






No. of 

No. of families 







families 

segregating with 





Cross 


breeding 




Total 


p value 



true for S 

3S:1R 15S:1R 63S:1R 




BJ-1 X TKM-6 

Observed 

28 

3 

12 

7 

50 

0*80 

0-90-0-80 


Expected 

29 

5 

10 

6 

50 



TKM-6 X BJ-1 

Observed 

27 

4 

11 

6 

48 

0-68 

0-90-0*80 


Expected 

28 

5 

9 

6 

48 



BJ-1 X lR-8 

Observed 

24 

3 

12 

5 

44 

2-57 

0*50-0-30 


Expected 

26 

4 

8 

6 

44 



IR-8 X BJ-1 

Observed 

30 

4 

8 

6 

48 

0-45 

0-95-0-90 


Expected 

28 

5 

9 

6 

48 




R = Resistant. S = Susceptible. 
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pendent recessive genes are responsible for resistance 
to bacterial leaf streak disease (Table II) which may 
tentatively be designated as xr., and xt^. 

Thanks are due to Dr. S. Y. Padmanabhan, 
Director and Dr. N. K. Chakrabarti, Head, Division 
of Plant Pathology, for providing facilities and their 
keen interest in the study. 

Central Rice Research Institute, P. Nayak. 

Cuttack 753006, India, P. R..\nga Reddy. 

March 10, 1975. R. N. Misra. 


1. Shekhawat, G. S., Srivastava, D. N. and Rao, 
Y. P., Indain J. Agric. Sci., 1972, 42 (1), 
11 . 


TERFEZIA TERFEZrOIDES—X NEW RECORD 
FOR INDIA 

During the collection trip of Gasteromycetes in 
September, 1966, the author collected a member of 
the order Tube rales in sandy soil where a number 
of fruits of Simblum periphragmoldes Klotzsch were 
also growing. In India only two species of this 
group, viz., Tuber indiciim Cooke and Massee 
(Cooke, 1892) collected by Duthie from Mussoorie 
hills and the second one is that of S. R. Bose who 
in 1948 published an account of the species with¬ 
out a specific name. Asci, ascospores and descrip¬ 
tion of the ascocarp of the present material agree 
with those of Mattirolomyces terfezioides (Matt.) 
Fischer to which it is referred. Trappe (1971), 
however, treated Mattrirolomyces Fischer as a sub¬ 
genus of Terfezia (Tul. and Tul.) Tul. and Tul. and 
transferred this species as Terfezia terfezioides 
(Matt.) Trappe. The fungus is being reported for 
the first time from India. Its illustrated account 
has been provided in the present note. Material 
studied has been deposited in Banaras Hindu Univer¬ 
sity Plant Pathology' Herbarium, abbreviated as 
BHUPP. 

Terfezia terfeziodes (Matt.) Trappe, Trans. Brit. 

MycoL Soc, 57, 91, 1971. 

^Choiromyces terfezioides Matt., Memorie Accad. 
Sci. Torino (Ser. 2), 38, 384, 1887. 

—Mattirolomyces terfezioides (Matt.), Fischer, 
Engler Nat. Pflanzenfam. 5B (8), 40, 1938. 

Ascocarp hurried in the soil, 2-3 • 5 cm in diam, 
subglobose, attached to the substratum by a white 
cord-like root; peridium pallid to yellowish white, 
smooth, darkening with the age ; gleba solid, com¬ 
pletely fertile, aromatic, giving the sweet odour, 
yellow, on drying becoming grey; outer layer 
(Fig. 1) of thin walled, angular to elongated cells, 
cells 5-30 iCi in diam; asci (Fig. 2) thin walled, 


pseudoamyioid v/hen yDr.ng otherwise non-amyloid, 
ovo:d to broadly clavaie, without a distinct base, 
4—S spored, 100—160 40—65 - in size ; ascospores 

(Fig. 3) pale brcwn, spherical, reticulate, meshes 
stout, more o:' less eve.n, with a centrai large gutta 
in young spores, biseriate or irreguiarly arranged, 
18*5-24 in diam. 



Figs. 1-3. Terfezia terfezioides.. Fig. 1. T.S. 
of a part of an ascocarp showing tissue structures, 
asci and ascospores, x 75. Fig. 2. A single ascus 
with immatured ascospores, x 500. Fig. 3. Riticulate 
ascospores, x 700. 

Material studied : BHUPP 284, on sandy soil, near 
University Ghat, Leg. K. B. Khare, August 20, 
1966. 

This species is quite different in size and sculptur¬ 
ing of the ascospores from that described by Bose. 
He (op. cit.) described his species as having spiny 
spores of 10-12 ij. in diam and the asci 2-4 spored 
only, whereas spores of this species are distinctly 
reticulate, larger in size and the asci are 4-8 spored. 

The author is thankful to Prof. Heslop-Harrison, 
Royal Botanic Gardens, Kewy for his comments on 
the identification of the present species and to 
Prof. M. S. Pavgi, Head, Department of Mycology 
and Plant Pathology, Faculty of Agriculture, 
Banaras Hindu University, for having provided the 
laboratory facilities. He wushes to acknowledge 
the help of C.S.LR., New Delhi, for appointing 
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him in the Scientist’s Pool, during tenure of which 
this note was prepared. 

Department of Mycology and K. B. Khare. 

Plant Pathology, 

Faculty of Agriculture, 

Banaras Hindu University, 

Varanasi 221005, Februaiy 6, 1975. 


1. Bose, S. R., Cidrr. Sci, 1948, 17, 305. 

2. Cooke, M. C., Grev., 1892, 20, 67. 

3. Trappe, J. M., Trans. Brit. My col. Soc., 1971, 

57, 85. 


NECTRJA HAEMATOCOCA—A PERFECT STATE 

OF FUSARIUM SOLAN! (MART.) SACC. ON 
SOYBEAN FROM INDIA 

During the screening of one thousand seven hundred 
and fifty-nine germ plasm lines and varieties of 
soybean in 1969-73, several diseased specimens were 
examined and found affected with seedling rot 
at LA.R.I. farm, New Delhi. The causal organism 
was identified as F. solani. The perfect state of 
the above fungus was also observed for the first 
time from India. The losses due to F. solani are 
approximately 7-8% of the total crop grown under 
naturally infected epiphytotic field conditions. 
Nectria haematococa Berk & Br. 

Conidial state. —Colonies on PDA yellowish, 
floccose, greyish white with a pale greenish yellow 
tinge (Ridgeway plate No. XLVI-21, V-f). 
Microconidia numerous, hyaline, thick-walled, 
allantoid to oval, 8-16 x 2-4 in diam. formed 
on lateral conidiophores, initially made up of 
elongated lateral phialides. Phialides 40-80 X 
2-5-3/i in diam. Macroconidia fusoid, 3-6/^ wide 
with a thick wall and a rounded well marked foot 
cell. The apical cell is pointed and somewhat 
beaked, three to five septate. 

One septate = 15 x 3-3 (t*. 

Three septate = 35-46 X 3-5 

Five septate = 44-56 X 4-5 
Chlamydospores abundant, globose to oval smooth, 
9-12 X 8-10/^, terminal or intercalary. 

Perithecial state. —Perithecia observed at 28'’ C, 
irregularly globose, pale orange to ochraceous at 
maturity, light brown and appear gelatinous with a 
roughly warted to furfuraceous outer wall. The 
outer wall is light coloured than the underlying 
cells. Perithecia ostiolate, 110-250 m-, thin-walled ; 
asci cylindrical, clavate, with rounded apex and a 
central pore 60-80 x 8-12 /u ; ascospores eight in 
a single ascus, ellipsoid to obovate, 10*5-18 X 
4-5-5/x, hyaline at maturity, becomes light brown, 
slightly constricted at the single central septum and 
develop longitudinal striations (Fi|. 1), 


The above description of the species tallies with 
the original description as outlined by Boothi in 
his book. 



Fig. 1. F. solani. 1, Phialides, 2, Macroconidia; 
3, Microconidia ; 4, Perithecia ; 5, Asci; 6, Asco¬ 
spores ; 7, Chlamydospores. 

Culture deposited at the Indian Type Culture 
Collection as No. 1804, Mycology and Plant Patho¬ 
logy Division, I.A.R.T., New Delhi. 

Apart from the above species Fiisariiim grami- 
nearum, Nigrospora oryzae, Cladosporiiim herbarum, 
Cladosporium cladosporoides, and Helminthosporhim 
rostratum were also' invariably isolated from the 
various parts of soybean plant. All these fungi 
are new records for soybean. 

Thanks are due to Dr. W. Gerlach, Director, 
Institute of Microbiology, Berlin, West Germany, for 
his valuable advice and confirmation of the isolate. 
Division of Mycology and D. K. Agarwal. 

Plant Pathology, A. K. Sarbhoy, 

I.A.R.I., New DeIhi-12, 

February 24, 1975. 


1. Booth, C., The Genus Fusariiim, Oxford Univ. 
Press, 1971. 


INTERGENOMIC PAIRING IN BBCC AND CCDD 
SPECIES OF ORYZA 

The genus Oiyza L., ser. Latifoliae, consists of 
diploid (2n — 24, 12 II) as well as tetraploid 
(2n = 48, 24 II) species. The genomic constitu¬ 
tion of the former is known to be BB and CC and 
the latter BBCC and CCDDt"^. Though a diploid 
DD species is still unidentified, it is generally inferred 
to belong to ser. Latifoliae^>“^> only. A better 
understanding of the interrelationships of the three 
genomes, B, C and D, is expected to help identify 
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the DD species, if still existent. One of the 
approaches would be to study meiosis in BBCC and 
CCDD species and infer intergenomic relationships 
from their pairings, if any. A comparative study 
of the pairing of chromosomes at first division of 
meiosis in these species was, therefore, considered 
desirable. 

In the present study, meiosis was studied in five 
species (O. miniita Presl., O. schweinfurthiana Prod., 
O. malampiizhaensis Krishn. et Chandr., O. latifolia 
Desv., and O. aha Swallen) at diakinesis stage. 
For fixing, acetic alcohol (3 : 1) and for staining 
acetocarmine were used. The data are presented 
in Table I. In general, 24 II were observed in the 
majority of the cells of most of the species. 
Occasionally quadrivalents or univalents were 
observed. 


other workers^. The present obser\'atioD of 1 to 
5 IV :n BBCC species iO. rNiuua. O. schy.-einiur- 
1 Juana and O. ma'anipuzhaens's') supports 
Katayama’s'^^' observation of 4II due to B-C 
pairing in A.VBC plants. Among the BBCC species, 
the chromosomes of the two genomes (B and C) 
seems to have well differentiated in O. mlnuia but 
less so in the other two species. 

Out of the three tetraploid species (O. latifolia, 
O. aha and O. grandighimis), of CCDD constitu¬ 
tion, only two could be studied during this investiga¬ 
tion. The modal pairing was 2411, occasionally 
1 quadrivalent or 2 univalents were observed in both 
the species. Normal pairing has been reported in 
these species by other workersk Katayama^<^, how¬ 
ever, obseHr'^ed 13 to 15 bivalents in AACD plants 
which indicate that 1 to 3 II could be due to C-D 


Table I 

Chromosome pairing in five tetraploid (2n — 48) Or\'za species 


Species Genome 

No. of 
PMCs 
studied 


Configuration 


Range 

Mean 

24 II 

22II4- 20II-r 1811- 
1 IV 2IV 3IV 

23 11- 
21 

IV II I 

IV n I 

0. malampiizha- 
ensis 

BBCC 

62 

29 

17 14 2 


0-3 18-24 0 

0-82 22-35 0 

0. schweinfur¬ 
thiana 

BBCC 

57 

44 

8 

5 

0-1 22-24 0-2 

0-14 23-63 0-18 

0. minuta 

BBCC 

52 

35 

3 

14 

0-1 22-24 0-2 

0-06 23-61 0-54 

0. aha 

CCDD 

69 

37 

28 

4 

0-1 22-24 0-2 

0-41 23-13 0-11 

0. latifolia 

CCDD 

55 

41 

12 

2 

0-1 22-24 0-2 

0-22 23-53 0-07 


In O. malampiizhaensis, 3 quadrivalents were 
observed in 53% of the cells. This might indicate 
the affinity between the two genomes ( B and C) of 
O. malampuzhaensis. 

In the African tetraploid species (O. schweinfur- 
thiands O. punctata, O. eichingeri), Shama Rao and 
Seetharaman" reported upto 8 IV, while Bouhar- 
mont^ recorded upto 4 IV in one material, and 
upto 8 IV in another. Hu and Change did not 
observe any quadrivalent in their study. In the 
present study, only one quadrivalent was observed 
in 14% cases. Since this species is widely distribu¬ 
ted from tropical west Africa to Madagascar, it 
is probable that this material has retained genetic 
variability. 

The Philippine tetraploid species, O. minuta con¬ 
tained mostly bivalents and 21 were recorded 
occasionally. This agrees with the observations of 


pairing. This may lead one to infer that C and 
D genomes have less homology as compared to B 
and C genomes. However, studies on interspecific 
hybrids having genomic make-up of ACD and ECD 
indicate that C and D genomes can pair forming 
upto 11 or 12 bivalentsii"i3. Similarly, compara¬ 
tive studies of the octoploids of O. minuta 
(BBBBCCCC) and O. latifolia (CCCCDDDD) 
indicate that D genome suppresses intergenomic 
pairing as well as multivalent formationi-^’i^. This 
is also supported by Hu’s^^ observation of mostly 
univalents in a CCCD interspecific hybrid. It is, 
therefore, probable that the absence of quadrivalents 
in CCDD species might not be due to lack of homo¬ 
logy between C and D genomes but due to 
suppression of intergenomic pairing as well as of 
multivalent formation by D genome. 

Thanks are due to Dr. S. D. Sharma, Botanist 
(Rice), for providing the material and to 




604 


Dr. N. G. P. Rao, Project Coordinator (Sorghum), 
for facilities to carry out this research. 

Indian Agricultural Research G. Subba Rao. 

Institute, 

Regional Research Station, 

Rajendranagar, 

Hyderabad 500 030 (AP), 

March 7, 1975. 
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PLASMODESMATA IN THE EPIDERMIS OF 
SOME CUCURBITACEOUS FRUITS 
The plasmodesmata are not reported in the fruit 
wall epidermis, though their presence in other 
epidermal cells is quite well knownh Fine cyto¬ 
plasmic connections passing through the anticlinal 
walls of epidermal cells are observed in the fruits 
of Coccinia indica (Fig. 1), Luff a cyUndrica 
(Fig. 2, dart), L. acutangula var. amara 2 in. 6 .Citrullus 
vulgaris. In L. cyUndrica and L. acutangula var. 
amara these walls are unevenly thickened. Plasmo¬ 
desmata are normally present at the thinner region 
of the wall (Fig. 2, dart). They are present on 
the wall common between a subsidiary cell and an 
epidermal cell or two adjacent subsidiary cells in 
L. acutangula var. amara (Fig. 3, dart), L. cyUndrica 
(Fig. 4, dart) and C. indica. Very minute cytoplasmic 
connections passing through a common wall between 
a guard cell and a subsidiary cell are observed in C. 
indica (Fig. 5, dart). The average number of plasmo¬ 
desmata per 100 micron long cell wall is about 18 
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in L. cyUndrica, 16 in L. acutangula var. amara, 22 
in C. indica and 12 in Citrullus vulgaris. It is 
evident that the number of plasmodesmata per 100 
micron long cell wall is roughly equal in 
L. cyUndrica and L. acutangula var. amara. Plasmo¬ 
desmata between epidermal and subsidiary cells, 
between two adjacent subsidiary cells and between, 
a subsidiary cell and a guard cell indicate cyto¬ 
plasmic continuity among the various ' epidermal 
components of the fruit. 



Figs. 1-5. Figs. 1 and 5, C. indica. Figs. 2 and 4. 
L. cyUndrica. Fig. 3. L. acutangula var. amara 
(at darts, plasmodesmata ; G, guard cell). Figs. 1-4, 
X 360. Fig. 5, X 660. 

Department of Botany, J. J. Shah, 

Sardar Patel University, Y. J. Thanki. 

Vallabh Vidyanagar, 388 120, 

Februaiy 20, 1975. 
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VOLATILE METABOLITES OF SOIL FUNGI IN 

relation to spore germination 

AND MYCELIAL GROWTH 
Volatile metabolites of fungi have received con¬ 
siderable attention in the recent years and they have 
been implicated in the growth and develop- 

ment2r‘^=6,8,9 and ecology of soil microbesi<‘hs>6>'^’i‘^ 
One such sphere of microbial ecology is that of soil 
fungistasis in which our laboratory has been keenly 
interested"'^**. 

Volatiles emitted by Aspergillus flavus Link, 
A. juiwgatiis Fresenius, A. niger van Tieghem, 
A. terreus Thom, Penicillinm chrysogenum Thom, 

P, jenseni Zaleski, P. nigricans Bainier, and 

p. nolatnni Westling were studied in liquid and 
agar Czapek’s medium employing the flask technique 
or chambers made of paired Petri dishes. In the 
former Erlenmeyer flasks of 150 ml capacity were 
used and 25 ml of liquid medium was dispensed in 
each. After autoclaving, each flask was inoculated 
by the spore suspension prepared from 6-8 day-old 
culture of soil fungi. The mouth of the flask was 
closed by cork plug through which a soft copper 
wire was pierced whose inside end was made into 
a loop ; the loop was big enough to hold a single 
water agar disc (2 mm thick and 8-10 mm diam) 
wEich was exposed to the volatiles of soil fungus 
growing in the medium for 10 days. For germina¬ 
tion study, the exposed agar disc was taken out 
for a brief period and after placement of spore 
suspension, was returned to its oiginal place ; 
germination counts for at least 200 spores were 
made after a further incubation of 24 hr. Effect of 
volatiles on spore germination and mycelial growth 
was also evaluated in paired Petri dish chambers-. 
In this technique, soil fungi were grown in Czapek’s 
agar medium for a period of 10 days. The upper 
lid was then replaced by another lid of the same 
size which also contained agar medium and a 
centrally-placed inoculum disc of the test fungus 
or spores. The radial mycelial growth was recorded 
after a further incubation of 6 days. In the con¬ 
trol set, the lower lid contained uninoculated 
medium. The two lids of Petri dish were sealed 
off, using cellotape to avoid any outward diffusion 
of the volatiles. Test fungi included, Alternarla 
tenuis Nees, Curvularia geniculata (Tracy and Earle) 
Boedijn, Helminthosporium rostratiim Drechsler, and 
Pestalotia sp. ; all the four are common soil inhabi¬ 
tants. All manipulations were made under aseptic 
conditions and experiments were run in triplicate 
at least. 

Inhibition of spore germination was quite marked 
in the case of A. fumigatus and A. terreus and the 
values ranged between 50-90% (Fig. 1) ; spores of 
Pestalotia were, however, inhibited to a smaller 


degree against these two soil fungi. Aspergillus 
niger and A. flavus were not as effective as the 
other two species. These observations are in agree¬ 
ment with those of Johri and Singh". All the four 
species of Penicillium, on the other hand, could 
inhibit spore germination of Alternarla, Curvularia, 
and Helminthosporium to a marked degree (60-90%). 
Pen'cillium jensem was the most active producer 
of volatiles, since this organism inhibited 80-90% 
of the test spores ; our experience with this fungus 
has shown that it is an equally potent producer of 
non-volatile inhibitors of spore germination. As 
noted against species of Aspergillus, spore germina¬ 
tion of Pestalotia was also not strongly inhibited by 
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these four Penicillia ; P. notatiim alone suppressed 
spore germination to a marked degree (80%). 

Soil colonization studies have shown that 
A. jiimigatus is the most dominant fungus in local 
soils and, therefore, an experiment was run in which 
sodium nitrate in Czapek’s medium was replaced 
by an equivalent amount of nitrogen in the form 
of asparagine, ammonium chloride, ammonium 
nitrate, potassium nitrate, sodium nitrite, 
and sodium nitrate. In general it was noted 
that volatile production was directly propor¬ 
tional to the quantity of nitrogen utilized. 
Thus, asparagine and sodium nitrite supported good 
mycelial growth and volatile production of 
A. jiimigatiis (Fig. 2) ; growth was poor on 
ammonium chloride, ammonium nitrate, and 
potassium nitrate and consequently the levels of 
volatiles were low resulting in poor inhibition of 
spore germination. 



Fig. 2. In vitro evaluation of the effect of various 
nitrogenous sources on the production of volatile 
inhibitors by Aspergillus fumigatus. Nitrogen was 
added at a. concentration equivalent to that of 2g 
sodium nitrate. Control flask did not receive any 
nitrogenous substrate. 


The release of volatiles in agar medium was com¬ 
parable to that noted in liquid medium (Fig. 3). 
Aspergillus fumigatus and PeniciJlium jenseivi 
dominated over other members as inhibitors of spore 
germination of Ahernaria, Curvulara, and Helmintho- 
sporiiim. In contrast to its behaviour under liquid 
culture conditions, P. nigricans was quite effective 
in emitting volatiles in agar medium.; spore 
germination of Pestalotia was once again least 
affected. The chief difference between the release 
of volatiles in liquid and agar medium was the 
comparatively low inhibition recorded in the latter. 



Fig. 3. In vitro production of volatile inhibitors 
of spore germination by soil fungi on agar medium. 
Paired Petri dish chambers were used for this 
experiment. Details in the text. 

The effect of volatiles on mycelial growth of test 
fungi was less feeble than the inhibition of spore 
germination. Radial growth of Curvularia alone was 


^hort Scientific Notes 


607 


Vol. 44, No. 16 ] 

Aug. 20,1975 J 

reduced- to appreciable extent (Table I) ; even 
for this test organism, only A. fumigatus and 
Table I 

Efject of volatile inhibitors on the mycelial growth 
of test fungi 



Radial mycelial growth (mm) 

Soil fungi — 

Alter¬ 

naria 

Curvu- 

laria 

Helinin- 

thospo- 

rium 

Pesta- 

lotia 

Control (Uninoculated 

70 

70 

85 

agar) 

80 

Aspergillus flavus 

75 

65 

55 

80 

A. fumigatus 

70 

60 

45 

75 

A. niger 

75 

70 

60 

85 

A. ter reus 

75 

70 

55 

85 

Penicillium nigricans 

75 

65 

50 

80 

P. notatum 

70 

65 

50 

80 

P. chrysogenum 

75 

70 

55 

85 

P. jenseni 

65 

60 

45 

75 
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for 10 days in chambers made of paired Petri dishes; 
the growth of test fungus was measured 6 days after 
placement of the inoculum disc. 


P. jensenl could inhibit mycelial growth to an 
extent of 30-4096. Some inhibition of mycelial 
growth of Alternaria, Helminthosporiiim, and 
Pestaloua w'as also noted but the values were con¬ 
siderably low (5-10%). 

The senior author thanks the University Grants 
Commission for the award of a Junior Research 
Fellowship during the tenure of this work. 

Dept, of Botany, Kir.\n Johri (nee SiNomi). 
University of Saugar, S. B. Saksena. 

Sagar 470003, M.P., B. N. Johri. 

March 3, 1975. 
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SHORT SCIENTIFIC NOTES 


A New Species cf Acrosporium Nees ex Gray with a 

Note on Oidium pedilanthi Maihur et al. 

During survey of plant pathogenic fungi in and 
around Jabalpur, M.P., in 1973 and 1974 the authors 
came across a powdery mildew on the leaves of 
Scoparia dulcis L. Mildew appears on both the sides 
of leaves predominantly on upper side. Gradually 
necrosis develops in affected parts and leaves 
defoliate. The pathogen was identified as Aero- 
sporium sp. We feel considerable difficulty while 
disposing-off this collection of Acrosporium under 
the known species, because cleistothecia were not 
observed in the collection, whereas the most useful 
classifications are based on their cleistothecial states^’S. 
Moreover in Acrosporium the delimitation of species 
is based largely and primarily on the host plant 
attacked s. So far there is no record of any species 
of it on Scoparia or any other member of the 


family Scrophulariaceae-”^'^. It is, therefore, 
proposed to report the present fungus as a new 
species. 

The specimen has been deposited in the herbarium 
of Department of Plant Pathology, J.N. Agricul¬ 
tural University, Jabalpur. 

Acrosporium scopariae sp. nov. 

Colonies sparse ; mycelium superficial, branched, 
hyaline, unequal in thickness, haustoria globose; 
upto 5 At wide ; conidiophores simple, erect, clavate, 
upto 6-septate, 60-120 x 8-11 At, conidia hyaline, 
granulated internally, oval to elliptical, 1-celled, 
usually in chains of 3-4, 25-37 X 12-19 

On leaves of Scoparia dulcis L. (Scrophulariaceae) 
Experimental Fields, Agric. Univ. AdhartaJ, 
Jabalpur, December, 1973, Leg. N. D. Sharma, 
H. P. P. JNKVV No. 15. 
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Colonies sparsus, mycelium superficialis, ramosum, 
hyalina, diametro inaequalibus, haustoriis globosis, 
usque 5 crassae, conidiophores simplicibus, erectae, 
clavatLis, usque 6-septatis, 60-120 X 8-lliti; 
conidifs hyafina, interdum granulosae, ovalis vel 
elliptica, semei cellularis, plerumque 3-4 catenulatus. 

Habit: in foliis viventibus Scoparia diilcis L. 
(Scrcphulariaceae), Experimental Fields, Agric. 
University, Adhartal, Decembri 1974, Leg. N. D. 
Sharma, H. P. P. JNKVV No. 15. 

While scrutinsing the literature on Acrosporium 
(= Oidiiim) we have noticed a new species of 
Oidium recorded by Mathur et al.-^ on Pedilantliiis 
tithymalo'xles Poit (Euphorbiaceae). Rao^, recorded 
Sphaerotheca eiiphorbiae (Cast) Sal. on this host 
from Hyderabad and more recently it has been 
recorded by Sharma and Jain'^' along with a hyper¬ 
parasite Cicinnoholus cesatii de Bary parasitizing 
this mildew. We have checked conidial state of 
Sphaerotheca eiiphorbiae of our collection with that 
of Oidium pedilanthi Mathur et a!., and have found 
that both of them are the same fungus. 

Therefore, the name of the mildew commonly 
occurring on Pedilanthus tithymaloides should be as 
follows : , • ,*; 

Sphaerotheca eiiphorbiae (Cast) Salm. 

= Oidium pedilanthi Mathur et al, Indian 
PhytopatlioL, 1971, 24, 62. 

Department of Plant Pathology, N. D. Sharma. 
J.N. Krishi Vishva Vidyalaya, A. C. Jain. 
JabaIpur-4, March 7, 1975. 
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Ophioglossum vulgatum Linn.—A New Record from 
Manipur 

During April 1972, one of us (N. 1. S.), while 
searching for young seedlings of Helminthostachys 
zylanica, came across a species ol. Ophioglossiim in 
the low lying grazing group of Uchckon Khiinou, 
Central Manipur District, along with Imperata 
cylindrica (Poaceae) in the rainy season. The 
species, after critical examination, was found to be 
Ophioglossiim vulgatum, which is a new record for 
the state of manipiir^'*k and conforms-t"i<> to the 
following description. 

Piant erect, 10 cm long ; rhizome cylindrical, 
erect, producing a large nunibci- of adventitious 
roots. Sterile lamina ovate ; venation reticulate, 
mid-vein right upto the apex ; aerioles broad with 
“venatio anaxeti”. Stomata lie parallel with 
occasional irregularity, size on the lower surface 
110-1 X 56-4 M. Epidermal cells dorsal surface 
237-6 X 60'6ju in size, ventral surface 224-4 x 
57-9 A in size. Attachment of the fertile spike 
above the middle. Sporangia 19-33 per spike. 
Spores spherical, exine l-5-2g> in thickness, 
occasional triradiate mark, occasional pepillate out¬ 
growth, 48-57 M in diameter. Rhizome cctophloic 
siphonostele (meristele number varies 3-4), leaf, 
trace 1-2, root trace present. 

Department of Botany, Nameirakpam 1. Singh. 

St. Edmund’s College, D. Choudhury. 

Shillong 793003, April 22. 1975. 
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f^REDICTION OF ^-REGIONS IN GLOBULAR PROTEINS 

V. S. ANANTHANARAYANAN and JAGDEESH BANDEKAR 
Molecular Biophysics Unit, Indian Institute of Science, Bangalore 560012, India 


Abstract 

A method for predicting /^-regions in globular proteins using the one-dimensional 
Ising model theory, is presented. The parameters used have been obtained from published 
statistical data on the potential of each amino acid residue to be in the /:^-stmcture. The 
results obtained for five globular proteins of known secondary structures, show an average 
accuracy of 70% for the prediction of jS-residues and 84% for predicting /^-regions. 


Introduction 

GREAT deal of effort has recently been, made 
to predict the secondary structures in globular 
proteins from, their amino acid sequences^ We 
present here a new method for predicting the 
j(>-regions in globular proteins. The method makes 
use of the fact that individual amino acid residues 
can be ascribed, what may be called, a ‘^-structural 
potential’, which does not depend on its neighbours 
along the polypeptide chain, so that it should be 
possible to use a one-dimensional Ising model 
approach, similar to the one employed in the helix- 
coil transition theories, for treating the equilibrium 
between the p- and coil-states of the residues. The 
prediction method utilises the Lifson-Roig formalism; 
of the conformational transitions in polypeptides^. 
Recently, Froimowitz and Fasman-^ have used this 
theory for predicting the a-helical regions of globular 
proteins. Our prediction procedure employs this 
theory for the first time to identify the ^-regions 
in these proteins. 

The results obtained by using the theory on five 
globular proteins, whose secondary structures are 
known by x-ray diffraction studies, indicate the 
average accuracy of our method to be 70% for the 
prediction of p?- and coil residues and 84% for 
predicting ^-regions. 

Methods 

For our purpose in this paper, we employ the 
term ^-residue to denote the amino acid residue 
having its dihedral angle ¥ and <l> close to 135° and 
— 143°, respectively. A ^-region is defined as con¬ 
sisting of at least three ^-residues in succession along 
the direction of the polypeptide chain. The term; 
^-structure is treated as being synonymous with 
/J-region without any reference to its hydrogen-bond¬ 
ing properties. 

Our two-state (/J- or coil) model does not 
include the a-helical state of the amino acid 
residues. The co-operativity and propagation para¬ 
meters, and w (in the Lifson-Roig notation), used 
in the treatment of conformational transitions, are 
normally obtained from the experimental data on 
polypeptides. While these parameters for the helix- 
coil transition are available for several amino acid 
residues, no such data is available for the ^-coil 
transition. However, from a statistical analysis of 


the data available on several globular proteins whose 
structures have been solved by X-ray crystallography, 
Chou and Fasman-^ have obtained a set of empirical 
values for all the amino acid residues in the ^-region ; 
these ‘p’-structural potential’ values have been used 
by us as the equivalents of v and w. However, the 
parameter is divided into ^ and vp which 
are proportional to the frequencies of occurrence 
of a /7-residue, respectively, at the N- and C- 
terminal ends of a yj-region. (The proportionality 
factor has arbitrarily been taken to be 0-5.) The 
parameter w, denoted here onwards as wp, is taken 
as the ratio of the frequency of occurrence of a 
given residue in the middle of a j3-region over its 
frequency of occurrence in the coil state. The values 
of Vj^^p, Vp^ ^ and w p are given in Table I. 

Table 1 

Values of the conformational parameters employed'^ 


Amino 

acid 

"'15 


^|3c 

Gly 

0-207 

0-024 

0-026 

Ala 

0-535 

0-040 

0-038 

Val 

0-911 

0-080 

0-064 

Leu 

0-672 

0-031 

0-059 

He 

0-757 

0-062 

0 057 

Scr 

0-208 

0-027 

0-027 

Thr 

0-416 

0-036 

0-029 

Met 

1-000 

0-072 

0-054 

Pro 

0-155 

0 030 

0-018 

Phe 

0-581 

0-055 

0-043 

Tyr 

0-393 

0-065 

0-055 

Asp 

0-263 

0-032 

0-032 

Asn 

0-181 

0-027 

0-030 

Glu 

0-109 

0-001 

0-018 

Gin 

0-571 

0-069 

0-021 

His 

0-281 

0-007 

0-021 

Lys 

0-256 

0-023 

0-035 

Arg 

0-273 

0-007 

0-045 

Trp 

0-529 

0-080 

0-012 

Cys 

0-444 

0-019 

0-047 

* Computed from data of Chou and Fasman^. 
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T.xble 11 

of observed and preclicied j^-regions 



P.'-. -v.n 

c-regicns % of 

_—-re'sidne's 

%of 

/3-residLies 

predicted 

correctly 

%of 

^-regions 

predicted 

correctly 


Experimcniai 
! X-ray-i 

Predicted predicted 

correctly 

Ccn:^na-.^l;n-A 
;■ Z3'9 i 

4-9. 25-29, 4S-55, 
5vi-66."3-"S. 92-97, 
!06-: !6. i25-!32. 
i-;0-i44. i"3-177, 
190-199, 209-215 

3-7, 25-29,41-43, 52-54, 74 

59-66. 88-93. 106-108, 

126-134, 140-144, 174-178, 
188-192,210-215, 230-235 

63 

83 

S:ar:t}Iococcai 

i 149 J 

12-19, 22-2", 30-41. 
"1-75, 87-94, 

110-114 

13-18,22-27,31-40,89-94, 86 

102-105,107-115, 123-125 

76 


Suntdlsm 

BP\ 

2S-32.45-50. S9-94. 
120-124. 143-152, 
174-150,205-209 

26-32,71-75,89-96, 80 

106-108, 119-124, 142-144, 

146-153. 174-180, 198-200, 

230-235, 245-247, 261-263, 

268-273 

72 

86 

Lactate 

deh}drog. nase 
{"330 > 

23-2", 49-53. ■2-"5. 
7--S1.93-9". 134-13" 
ISS-192. 2S5-2S9. 
291-294.301-307 

2 3-34,39-44,48-55,62-64, 75 

"0-72,76-79-91-96, 

12C-122,172-174,184-191, 

200-204. 253-264, 270-275, 

284-287, 290-292,301-306. 
313-316.322-326 

71 

80 

Ferredoxin 

(54) 

1-5. 2"-32 

2-5,20-24, 27-32 89 

91 

100 

Average 

« • 

78 

70 

84 


* X-ray data ha^e been taken from published literature. 


The probability of a given residue, occurring at 
pcsit'on in the polypeptide chain of .V residues, to 
be in the ^>region is obtained as (see references 3 
and 5 ^ : 


The accuracy of our prediction method was 
evaluated as : 

Per cent of residues i y\r 

— 100 (A/^-number incorrect)/A, 

(or resions) correct 


p_: (II = (0.0,11 


■ 


"Hv: ^'r:,c 0’ 

r* 

\v (h 


0 0 0 


. 


.r.v,0. 

i L 


N 


W (k) 



z 


where W and Z are, respectively, the statistical 
’weight matrix and partition function of the Lifson- 
Rolg fcrmiilarion and k is the index of the position 
of the amino acid residues in the cha:‘n. The average 
P.' for all residues <?.;«> was used for identifying 
whether a g:ven residue would be in a J-region or 
coil region. 


where X is the total number of ^j-residues (or 
d-regions) or is the total number of both yj- and 
coil residues, as the case may be. 

Results and Discussion 

Subtilisin BPN', staphylococcal nuclease, lactate 
dehydrogenase, concanavalin-A and ferredoxin have 
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been seiecied as representatives of different classes 
of giobu’ar proteins for the purpose of our predic¬ 
tion method. The chain lengths of these proteins 
range from 54 to 330, while the percentages of 
4-structure in them as determined by the x-ray 

i 

method vary from 10 to 38%. 

Table li summarizes the results obtained by us 
for these five proteins. On the whole, 78%. of all 
(i.e.. jj- and coil) residues, and 70% y^-residues, 
have been predicted correctly. In addition, 84% 
of all ^j-regions have been correctly predicted. These 
values are in fact better than those obtained from 
some of the more elaborate predictive methods (see 
Burgess et. for a comparative evaluation of 

prediction methods for ^j-structure). 

It may be observed from Table II that a large 
number of yj-regions have been correctly identified 
by our procedure. There are several over-predic¬ 
tions of ^5-residues and ^j-regions. Many of the 
over-predicted regions are, however, found to occur 
in the observed helical regions or in (not 

shown in Table 11). The over-prediction of 
^5-regions is a natural consequence of our two-state 
model 

The results obtained by us give strong support 
to the validity of the one-dimensional approach in 
treating the ^5-structure. It is pertinent to observe 
here that, while the conformational parameters of 
the amino acid residues were obtained statistically 
from data on the three-dimensional conformations 
of the globular proteins and could, therefore, be 
expected to incorporate long-range interactions also 
in them, their actual usage in predicting the con¬ 
formation of a protein with an unknown structure 
by the use of many of the predictive methods^, 
involves a one-dimensional approach, since the 
protein polypeptide chain is followed sequentially 
and linearly from one end to the other, including 
only near-neighbour interactions. This provides the 
rationale for the success of our one-dimensional 
Ising model approach for ^5-structure prediction. 


Such a model was nor hitherto attempted owing 
to the long-range nature of the formation of this 
structure. Thus, for example, Froimowitz and Fas- 
man-' observe that "it is nor at all clear at present 
how to incorporate the p'-state into the modell It 
should, however, be pointed out, that the applica¬ 
tion of the Lifson-Roig formalism for the prediction, 
of the ^J-structure dees not mean that the one-dimen- 
sional physical theory cf formation of ^5'Structure is 
implied, since this structure is a two-dimensional one 
in principle. It only emphasizes the importance of 
short-range interactions in governing the secondary 
structure of globular proteins, which has been 
amply documented‘> 

We are currently working on the application of 
our method to several other proteins and also on 
the Simultaneous prediction of both a-helix and 
^d-structure in these proteins using the one-dimen¬ 
sional approach. 
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STUDIES ON 2, 4-DIHYDROXYVALEROPHENONE OXIME 
Part IV. Spectrophotometric Determination of Iron (III) 

JAI SINGH AND S. P. GUPTA 

Chemical Laboratories, D.N. College, Meerut 250002, U. P., India 


Abstract 

Iron (III) forms purple coloured stable complex with 2, 4-dihydroxyvalerophenone 
oxime having Amax at 510 nm at pH range 2-0-3*0. The composition of the complex 
(metal : ligand =1:1) has been determined by continuous variation, the molar ratio, the 
slope ratio and the Bent and French’s methods. Beer’s law is obeyed between an iron concen¬ 
tration of 1*0 to 56-0 ppm. The molecular extinaion coefficient of the complex is 
9*0 X 10- at 510 nm and the sensitivity is 0*062 mg Fe/cm-. The stability constant of 
the complex at pH 2*7 has a value K = 1-080 X 10^ and the standard free energy of forma¬ 
tion of the complex is found to be 4*2 Kcal/mole at 30° C. Limits of interference due to 
the presence of foreign ions have been determined. The ligand is highly seleaive for the 
spearophotometric determination of iron (III). 


A NUMBER of reagentsi'S have been used for 
spectrophotometric determination of iron(III). 
Gupta and Coworkers^i’S have reported earlier, the 
physico-chemical studies on the chelates of Cu(II), 
Ni(II), VO(II) with 2, 4-dihydroxyvalerophenone 
oxime (DHVOX). This communication deals with 
the spectrophotometric studies of Fe(III)-DHVOX 
complexes. 

Materials and Methods 

2,4-Dihydroxyvalerophenone^ was synthesized by 
condensing /z-valeric acid with resorcinol in the 
presence of anhydrous zinc chloride at 160° C. Its 
oxime was prepared by refluxing its alcoholic solu¬ 
tion with hydroxylamine hydrochloride in the 
presence of anhydrous sodium acetate. A solution 
of the reagent in alcohol (40%) was used in all 
experiments. Ferric nitrate solution was analysed 
by standard procedure. Systronics Spectra Colori¬ 
meter (Type 103) was used for absorbance measure¬ 
ments. All pH measurements were made with 
Systronics pH meter (Type 322). 

Results and Discussion 

The method of Vosburg and Cooperio was 
employed to determine the nature and the number 
of complexes present in the purple solution. Mix¬ 
tures containing 1:1, 1:2, 1:3, 1:4 and 2 : 1 
mole ratio of iron(III) to the DHVOX were 
prepared keeping the total volume 12 ml in 
each case. The preliminary studies had shown that 
the intensity of the purple colour was very sensitive 
to hydrogen ion concentration. The pH of each 
mixture was, therefore, adjusted between 2-0 and 
3*0. The absorbance measurements were carried 
out between 400 and - 700 nm. Tie maximum 
absorbance of the complex was found to be at 
^10 nni. The maximum remains unaltered irrespec¬ 


tive of stoichiometry of the components showing 
the presence of only one complex. 

Effect of pH : 

The colour of the complex was reddish 
brown above pH 3*1 and purple between pH 2-0 and 
3-0. Above pH 3-0, the colour of the complex 
was highly unstable, but it was quite stable below 
pH 3-0. The studies were, therefore, confined to 
pH 2-0 to 3-0. The optimum pH range for the 
formation of the complex was 2-6-2-8. The 
coloured complex was formed instantaneously on 
mixing the reagents and was stable for 8 hours. 
Effect of Reagent: 

A series of solutions containing 2*0 ml of 
iron(lll) (10'-M) and varying amounts of the 
reagent (10"-M) were prepared and the total 
volume made upto 50 ml, keeping the ethanol con¬ 
centration at 24% in each case. The pH of the 
solution was kept at 2-7. The absorbance of these 
solutions was measured at 510 nm. It was found 
that 14-15 fold excess of the reagent was necessary 
to get the maximum colour intensity. 

Composition of the Complex: 

In all the measurements, requisite amounts of 
ethanol were added to maintain the proportion of 
ethanol at 24% in the final dilution. pH was 
adjusted to 2-7 and ionic strength was maintained 
at 0-1 M NaC 104 . The formula of the complex 
was established by Job’s method of continuous 
variation^, mole ratio method^-, slope ratio 
method and logarithmic method of Bent and 
Frenchi^. The results from all the methods indi¬ 
cated the formation of a 1 : 1 (metal : ligand) com¬ 
plex. 

Structure of the Complex : 

Assuming that the phenolic hydrogen is replaced 
by the ferric ion which in turn is coordinated tQ^ 



Studies on 2, 4-Dihydroxyvaleropheno72e Oxime—IV 


613 


Vol. 44, No. 17 1 
Sept. 5,1975 J 

nitrogen of the oximino group, the structure of the 
complex may be written as : 



Stability Constant of the Complex: 

The stability constant of the complex was cal¬ 
culated from the data in the molar ratio method, 
using the relation : 

K = C (1 ~ dlUmaCy^ (naCy 
and 

a = (Em-Es)/Em 

where m, ct, C, Em and Es' have their usual 
significance. The stability constant of the com¬ 
plex was found to be 1*08 x 10^. The standard 


free energy of formation of the complex 
(A F — — RTlnK.) was found to be — 4*2 Kcal/ 
mole at 30® C. 

The iron (Til) complex obeys the Beers law’ over 
the concentration range 1-0 to 56-0 ppm of iron. 
From the slope ratio curve the value of molecular 
extinction coefficient is 9-0 x 10- at 510 nm at 
/imO-l M NaClOj. The sensitivity is found to be 
0-062 Aig Fe/cm-* (Sandell Scale^^*) and the optimum 
concentration of ferric ions is 9-29 ppm. 

Effect of Diverse Ions : 

The influence of foreign ions on the estimation 
of iron using DHVOX was also studied in the 
usual manner. A limit of 2*5% change in absor¬ 
bance was taken as limiting concentration. It was 
observed that at 11-2 ppm of iron fill) 1000 ppm' 
concentrations of Al(III), Ba(II), Cd(II), Ca(II), 
Fed!), Mg(II), Mn(II), Ni(II), Sr(II), UO-TH), 
Zn(ll), Zr(IV), CT, CIO^-, NO,”, 80^2- ; 

750 ppm concentrations of CofU), Br“; 500 ppm 
concentrations of Cr(III), Ag(I) ; 150 ppm con¬ 
centrations of T and 10 ppm concentrations of 
Cufll) and Pd(II) could be tolerated, PO^^", F", 
citrate and oxalate interfere at all levels. 

A comparison of the properties of Fe(III) com¬ 
plexes with DHVOX and other ligands given in 
Table I shows that the conversion of the keto 


Table 1 

Characteristics of the ferric complexes 


Name of Optimum 

the complex pH 

Selected 
pH for 
study 

^max 

nm 

Molecular Stability 
extinction constant 

coefficient fc = 0 -1 M 
NaClO, 

Sensitivity 

fjLgjcm- 

(Sandell 

Scale) 

Optimum 
concentra¬ 
tion range of 
Fe^-^ ions 
ppm 

KCal; 

mole 

Ferric-2,4-dihydroxy- 
acetophenone^ 

2-9-30 

2-95 

470 

21 04x102 0-802 X10= 

0*084 

5-3-18-7 

-4-000 

Ferric-2,4-dihydroxy- 
propiophenone^ 

2-9-3-0 

2-95 

470 

13-78x102 1-29x10= 

0*126 

8-1-28-5 

-4*285 

Ferric-2,4-dihyciroxy- 
butyrophenone^ 

2-9-30 

2-95 

470 

12-37x102 0-68x10= 

0131 

9-0-31-7 

-3*903 

Ferric-2,4-dihydroxy- 
propiophenone oxime^ 

2-6-2-8 

2-7 

510 

21-74x102 1-43x10= 

0*056 

5-1-18-0 

-4*550 

Ferric-2,4-dihydroxy 
butyrophenone oxime^ 

2-6-2-8 

2-7 

510 

15-00x10= 1-1x10= 

0*074 

7-4-26-1 

-4*288 

Ferric-2,4-dihydroxy- 

2-6-2-8 

2-7 

510 

9-00x102 1-08x10= 

0*062 

8-6-28-8 

-4*211 


valerophenone oxime 
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group into the ketoxime group induces a shift in 
the optimum pH (from 3-0 to 2*8) and a hypso- 
chromic effect from 470 nm to 510 nm. With the 
increase in the number of carbon atoms in the side 
chain, the molecular extinction coefficient and 
sensitivity are found to decrease and a correspond¬ 
ing change is brought about in the optimum con¬ 
centration range. It has been observed that the 
selectivity is enhanced by lengthening of the side 
chain. The stability constants of the ferric com¬ 
plexes with 2,4-dihydroxypropiophenone and its 
oxime are greater than those with 2,4-dihydroxy- 
acetophenone and its oxime. This increase in the 
stability constant is due to the greater inductive 
effect of -C^H- group as compared to -CH^ group. 
On the other hand, the stability constant decreases 
after 2,4-dihydro.\ypropiophenone and its oxime. 
This may be due to the steric effect of the bulkier 
groups -C^Hc,) attached to the ketonic oi" 

ketoxime group, the inductive effect of or 

group being nearly the same as that of 
group. Moreover, the absorbance values are 
practically constant in the range 500 to 520 nm, 
g’ving rise to a 20 nm wide plateau, which adapts 
this reagent to the use of filter photometers. 

These studies clearly show that 2,4-dihydroxy- 
valerophenone oxime is a very selective reagent for 
ferric ions. 
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Abstract 

The increase of soil moisture deficit (SMD) level up to 95%, caused significant 
decrease in fresh and dry weights as well as the moismre content oiE different organs 6f 
Catharanthus roseus G. Don. The aikaloidal and the vincaleukoblastine contents of leaves 


stems and roots of plants subjeaed to different 
The leaves showed the highest concentration 
with stems and rotts. Both leaves and stems 
highest content of alkaloids. 

Introduction 

QOIL moisture deficit is a decisive factor in 
^ regulating growth and constituents of plants 
(Hsaio, 1973). Little could be traced in the litera¬ 
ture to the effect of soil moisture deficit on the 
secondary plant constituents which have medicinal 
values, Catharanthus roseus G. Don (Vinca rosea 


levels of SMD were colorimetrically determined, 
of alkaloids at all SMD levels in comparison 
could serve as the main plant organs for their 

L.) was shown to be a source of many alkaloids, 
(Svoboda, 1958) possessing antitumor action 
(Noble et al., 1958 ; Johnson, et ah, 1959). 
Variation of growth and aikaloidal content of this 
plant, as affected by growth regulators was reported 
(Markiewicz, 1967 ; Masoud et al, 1968). Two 
questions arose : (1) Does the variation of soil 
moisture deficit affect the growth as well ^ th^ 
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distnibutior. and accumulation of alkaloids in 
various parts of this plant, and (2) What is the 
proper and optimum level of soil moisture deficit 
to obtain the highest alkaloidal content. These 
alkaloids were determined colorimetrically as 
vincaleukoblastine. The latter compound represented 
one of the most important active alkaloids against 
leukemia (Johnson et al, 1959), 

1 . Materials and Methods 

The seeds of Catharanthus roseus G. Don were 
germinated in culture flats on 1st February 1972. 
Two months later, the uniform plants were trans¬ 
planted to the prepared field plots. Each plot was 
10 rows wide (66 cm apart) and 6 m long. The 
soil of the plots was Nile alluvium, clay loam in 
texture with fairly deep water table. The experi¬ 
mental design was complete randomized blocks with 
four replicates. After transplanting, irrigation water 
was added weekly to the plots. The plants were 
fertilized before the 3rd irrigation with the following 
rates per acre : 100 kg urea, 200 kg superphosphate 
and 30 kg potassium sulphate. After the 4th irriga¬ 
tion, four levels of soil moisture deficit (SMD) were 
adopted at the root zone for 5 months. Irrigation 
water was added to the plots when plants con¬ 
sumed 25, 50, 75 and 95% of the total available 
water capacity at the root zone. In order to obtain 
the desirable SMD level, soil samples were taken 
from the depths ; 0-20, 20—40 and 40-60 cm for 
determination of soil moisture content and the 
corresponding values of SMD were calculated. 

The plants grown in the centre of each plot 
(4 rows with 4 m in length) were harvested on 30th 
September (during flowering stage).' Then, two 
groups of 10 plants each were randomly taken. 
Fresh and dry (at 105° C) weights of different plant 
organs (leaves, stems and roots) of the 1st group 
were recorded and the moisture content on dry 
weight basis was calculated- The plant organs of 
the 2nd group were dried at 70“ C, powdered and 
stored in air-tight glass containers until used for 
subsequent analysis of the alkaloids. ^ 

2, Alkaloidal Determination } 

The alkaloidal concentration in the different plan! 

organs was determined colorimetrically as 
vincaleukoblastine (mg/g dry wdight). .The 
powdered plant material (10 g) was thoroughly 
moistened with cone, ammonia, - dried, and then 
exhaustively extracted with chloroform. The detract 
was concentrated, whereupon a dark oily residue 
resulted, which answered positively to Mayet’s 
reagent. The oily residue was extracted repeatedly 
with small portions of 2% tartaric acid solution. 
The acid exracts were rendered weakly alkaline by 
the addition of dilute ammonia till pH was 9, then 
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extracted w-ith pore chloroform (three aliquots), 
concentrated, dried over anhydrous sodium sulphate, 
filtered, then distilled off under reduced pressure. 
The alkaloidal residue was redissolved in 200 ml of 
A.R. chloroform. 

The colour reagent was a solution of 1 g of 
ferric ammonium sulphate in 25 ml of distilled 
water, to which 75 ml of cone, sulphuric acid was 
added (Jakovljevic, 1964). Two ml of the chloro¬ 
form solution of the alkaloid were taken and the 
solvent evaporated. The residue was dissolved in 
2 ml glacial acetic acid and to this 2 ml of the 
colour reagent was added. The per cent of transmis¬ 
sion was measured at 538 nvi after 15 minutes, 
using spectrocolorimeter (Carl Zeiss type SPEKOL). 

Standard curve showing the relationship between 
the alkaloid content and the per cent transmission 
were obtained by taking a knowm amount (100- 
2500 Mg) of vincaleukoblastine and developing the 
colour and measuring the per cent transmission as 
in the case of the unknown. 

The alkaloidal content was calculated as mg/g 
dry weight of the different plant parts. The data 
were statistically analyzed using Duncan’s new 
multiple range test (Duncan, 1955). 

Results and Discussion 

1. Plant Growth 

In general, the distribution of dry matter could 
be arranged in the following descending order; 
stems, leaves and roots for different levels of soil 
moisture deficit (SMD) (Table I). Both the fresh 
and the dry weights of leaves, stems and roots 
significantly decreased as SMD level at the root 
zone increased. Longenecker and Lyerly (1969) 
also found that moisture content in the leaves of 
cotton plant decreased as the SMD increased. From 
Table I, it could be concluded that 25-50% SMD 
level was the most efficient for increasing the dry 
weight of the leaves, stems and roots of Catharanthus 
roseus G. Don. 

2. Alkaloidal Content 

Figure 1 showed that the variation in alkaloidal 
concentration (mg/g dry weight) as vincaleuko¬ 
blastine had the same trend for different levels of 
SMD. The quantity of the alkaloids in the leaves, 
stems and roots attain a maximum value between 
50 and 75%. Under high level of SMD, the 
metabolic pathways of the plants are directed 
towards alkaloid production. From the present 
results, it could also be concluded that the leaves 
showed the highest accumulation of alkaloids. 

In order to clarify the optimum SMD level for 
this plant, the alkaloidal content was -calculated -bn 
the basis of the dry weight of different organs, as 
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Effect of Soil Moisture Deficit on Growth of C. rose us G, Don, 

L octence 

Table I 


The effect 

of soil moisture defidt on the weights and moisture content 
Catharanthus roseus G. Don. 

Of leaves. 

stems and 

roots of 

Soil 

moisture 

deficit 

Of 

'O 


Leaves 



Stems 



Roots 


Fresh 

Weight 

g 

Dry 

weight 

g 

Moisture* 

content 

0 » 

. o 

Fresh 

weight 

g 

Dry 

weight 

g 

Moisture* 

content 

o 

Fresh 

weight 

g 

Dry 

weight 

g 

Moisture 

content* 

O ” 
y O 

25 

205-2 

36-4 u 

463 

308 1 a 

14-2 a 

l\ba 

79-4 a 

20 -9 a 

279 u 

50 

198-9 a 

37-Ot/ 

437 ^ 

2S7-I b 

73-2 a 

2^2 a 

69-66 

20 0 a 

248 b 

75 

149-2 6 

31-4 b 

375 b 

200 -2 c 

57-2 b 

250 b 

48-8 t- 

14-5 6 

236 b 

95 

83-8C 

20-7 c 

304 c 

\3\-lcl 

40-9 c 

222 c 

29-5^/ 

9-6c 

207 f 


* Calculated on dry weight basis. 

** Means followed by the same letter within a column are insignificant difference at 5% levei. 



Fig. 1. Alkaloidal content as vincaleukoblastine 

in the leaves (-), stems (-) and roots (-) 

of Catharanthus roseus G. Don under the influence 
of soil moisture deficit. 


Table U 

Alkaloidal comem (mg-dry weight} as vincaleuko- 
blastine in the leaves, stems and roots of 
Catharanthus roseus G. Don under the 
influence of soil moisture deficit 


Soil 

moisture 

deficit 

Leaves 

Stems 

Roots 

25 

309-4 6* 

155-8C 

48-i c 

50 

444-O^r 

387-9u 

64-0^ 

75 

329-7 6 

366-1 6 

58-06 

95 

180 A c 

\61-1 c 

18‘8d 


* Means followed by the same letter withina 
columir are insignificant difference at 5% level. 


in Table II. From this table, it could be con¬ 
cluded that the highest alkaloidal contents as 
vincaleukoblastine in different plant organs were 
obtained at the level 50% followed by 75% SMD. 
On the other hand, at 95% SMD level, the leaves 
and roots contained the lowest alkaloidal content. 
In stems, this lower alkaloidal content was observed 
at both 25% and 95%. SMD. It can be concluded 
that both leaves and stems could serve as the main 
organs of Catharanthus roseus C, Don for highest 
alkaloidal content as vincaleukoblastine. 
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LETTERS TO THE EDITOR 


OXIDATION OF REINECK? SALT WITH 
IODINE MONOCHLORIDE 

Reinecke salt is widely employed for the deter¬ 
mination of alkaloids and other medicinally 
important organic basesL The oxidant iodine mono- 
chloride has been recently used for the determina¬ 
tion of a variety of reductants- *^ -*. It has now been 
found possible to use this oxidant for the deter¬ 
mination of Reinecke salt. 


as to keep the overall acidity at about 5 N. After 
keeping for 10 minutes, 20 ml 10% K1 solution was 
added and the iodine liberated was titrated with 
standard thiosulphate solution to starch end-point. 
It may be noted that the determination of the 
unconsumed ICl is possible without separating the 
iodine already produced during oxidation ; for 
details see reference 4 (a). Blanks were run con¬ 
currently ; no blank correction was necessary. 


Table I 

Oxidation of Reinecke salt with iodine monochloride 


Expt. 

No. 

Reinecke salt 
taken 
(mmol) 

ICl consumed 
(mmol) 

Moles ICl consumed 
per mole of 
Reinecke salt 

Reinecke salt 
found* 

(mmol) 

% Error 

1 . 

0-01675 

0-3997 

23-86 

0-01665 

-0-60 

2 . 

0-02260 

0-5438 

24-06 

0-02266 

H 0-27 

3. 

0-03350 

0-7995 

23*86 

0-03332 

-0-54 

4. 

0-04519 

1-087 

24-05 

0*04529 

-j 0-27 

5. 

0*05862 

1-404 

23*95 

0*05850 

- 0*22 

6 . 

0-06699 

1-604 

23*94 

0*06683 

-0-24 


Assuming that 24 moles of oxidant are consumed per mole of Reinecke salt. 


Standard aqueous solutions of Reinecke salt 
(Merck, proanalysi) were prepared and their 
strengths were checked by the chloramine-T method*'*. 
Stock solutions of iodine monochloride in 5 N HCl 
were prepared and standardised as described earlier^ 
It was found necessary first to decompose Reinecke 
salt by warming it with sodium, hydroxide before 
oxidation with iodine monochloride. Measured 
aliquots of the Reinecke salt solution were taken in 
500 ml conical flasks and 5 ml 5 N sodium hydroxide 
solution was added. The flask was gently warmed 
for 10-15 minutes when the pink colour gradually 
faded to a dirty green. The system was cooled to 
room temperature and then the contents were added 
into a known excess of standard iodine mono¬ 
chloride solution taken in a stoppered conical flask ; 
sufficient 10 N HCl was added to the oxidant so 


Typical results are presented in Table I. It may 
be seen from the table that one mole of Reinecke 
salt consumes 24 moles of ICl, in accordance with 
the following reaction scheme : 

NH 4 [Cr (NH,), (CNSIJ -I I 6 H 2 O- 

3 NH 4 ' -h 4 S04“-- 4 CN- I- -1- 30 H’' 

-1- 24 

It may be noted here that while in chloramine-T 
oxidation of Reinecke salt, oxidation of the 
CNS" proceeds upto CNO’ stage it stops at the 
CN' stage in ICl oxidation, presumably owing to 
stabilisation of the powerful nucleophile CN’ as 
ICN in the present system. 

The author wishes to express his grateful thanki 
to Dr. C. G. R. Nair, Department of Chemistry, 
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ADDITIONAL EVIDENCE FOR ^-ORBITAL 
RESONANCE IN CHLORINE AND BROMINE 
FROM THE DISSOCIATION CONSTANTS OF 
PHENOLS IN THE EXCITED STATE 

Baliah^'- has shown that chlorine, bromine and iodine 
can under certain circumstances expand their valence 
shells by the utilization of their vacant ^/-orbitals. 
The importance of c^-orbital resonance (such as A) 
will be significant when electron donating groups 
are present para to the halogen atom (Cl, Br or I). 




- ci., dv. X 

Ri SCHj cfv nCchj)^ 



3 


x= dL^ Ba. tfv-X 

Hazra and Lahiri^ have recently reported the 
dissociation constants of some substituted phenols 
iii^Hhe excited state. The dissociation constants of 
sdhie phenols (pK, the ground state and pK*, the 
excited state values) are given in Table I. In the 
ground state, p-fluorophenol is more acidic than 
phenol, but the other halogenophenols are much 
more acidic than phenol. These higher acidities 
have been explained by Baliahi on the basis that 
the resonance forms, such as B, make a significapt 


contribution to the structure of p-chloro-, p-bromo- 
and p-iodophenols due to the ability of Cl, Br or 
1 to utilize their vacant J-orbitals. 

Table I 

Dissociation constants of phenols in the ground and 
excited stares-^ 


PK pK* 


Pheooi 10*20 5*41 

p-Fluorophenol 9*90 5-50 

p-Chlorophenol 9*43 4*92 

/>-Bromophenol 9*48 4*76 

(9*36) (4*64) 

p-Iodophenol 9*31f 

p-Methox yphenol 10*20 6*22 


t All the values are taken from reference 3 except, 
those marked by :j;. 

t Value from reference 4. 

In the excited state, all the phenols are more 
acidic and a careful examination of the pK=* 
values of the phenols listed in Table I reveals the 
following information : (i) The dissociation con¬ 
stant of p-fluorophenol is lower than phenol in the 
excited state and (i7) p-chlorophenol and p-bromo- 
ppenoi are more acidic than phenol, the acidities of 
the p-halogenophenols increasing in the order 
F < Cl < Br. Hazra and Lahiri^ have not 
accounted for these observations. The higher 
acidities of p-chloro- and p-bromophenols, may now 
be attributed to the increased contributions of forms 
such as B in the excited state, since chlorine and 
bromine can act as electron acceptors and form 
jTT-bonding. when present para to the electron 
releasing group, OH. Such a bonding is not 
possible with fluorine. The singular behaviour of 
fluorine in p-fluorophenol results by virtue of 
its -f- M effect; the fluorine atom in the para 
position opposes the electron release of the 
hydroxyl group. The dissociation constant of 
p-methoxyphenol is also lower in the excited state 
as expected. The values thus provide addi¬ 
tional support for c?-orbital resonance and d-orbital 
participation becomes significant in p-chloro- and 
p-bromophenols in the excited states. 

The author wishes to express his sincere thanks 
to Professor V. Baliah. for encouragement. 
Department of Chemistry, C. Srinivasan. 

Madurai University at 

V.O.C. College Centre, 

Tuticorin-3, April 3, 1975. 
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COMPARATIVE TLC OF THREE LOCAL 
OC/MUM SPECIES 

Ocimiim '^raiisslmuni Linn., O. basiliciini Linn, and 
O. irvijici J. K. Morton are the common Oclmiim 
species found in and around Nsiikka. O. hasiliciim 
(popularly known as curry), and O. ^ratissimiim may 
be cultivated for culinary purposes. However, 
medicinal properties have also been ascribed to them. 
(Oliver, 1960 ; El-Said et al., 1969 ; Jain and Jain, 
1973). O. Irvinci grows wild as a weed and is 
not used as food. Information on it appears to be 
scanty. Although the leaves of these plants have 
perceptible diflerence in odour, presumably due to 
their essential oils, this investigation has been under¬ 
taken to determine how far these closely related 
plants can be distingLiished* chromatographically, 
taking advantage of the niodility of some of their 
constituents. 

Materials and Methods 

The leaves of the different species were gathered 
from healthy plants and dried in the laboratory. They 
were extracted with petroleum ether (b.p. 60”- 
80°), and the solutions chromatographed on silica 
gel plates with hexane. The plates were later 
exposed to iodine vapours. The spots given by 
leaf pigments were not taken into consideration in 
the evaluation of the results. 

Some of the components revealed by iodine 
differentiation of the plants are shown on Table 1. 

I'ADLE 1 


Plant value of components 


0-72 0-84 0-90 

O. gratissimuw -j- -j- 

O.hasilicum - 1- 

OJrvitiei |- -|- i- 


Thus O. gratissiiimni did not give the component 
with value 0*84 ; O. hasillcum showed only the 
component with Revalue 0-90; whilst O. irvinei 
showed all the three components with R^ values 
0-72,. 0-84, and 0-90 respectively. The leaf pig¬ 
ments did not interfere since the green pigments 
remained at the base line, and the yellow pigments 
which migrated only attained the R. value of 
0-33. 

Further work for the characterisation of the com¬ 
ponents of the isolated essential oil is in progress. 


J3epartment of Pharmacy, 1. U. W. Osisiocu. 
University of Nigeria, 

Nsukka, Nigeria, March 21, 1975. 
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INVOLVEMENT OF BIOTIN IN CAROTENE 
formation by PHYCOMYCES BLAKES- 
LEEANUS AND BLAKESLEA TRISPORA 
CoNSiDERARLE amoLints of ^Tcarotene have been 
reported to accumulate in various species of micro¬ 
organisms. The biosynthesis of carotenoids is very 
well worked out and forms the subject-matter of 
many recent reviews’“'h The first reaction in the 
biogenesis of ^j-carotene is the formation of aceto- 
acetyl-CoA by the condensation of two molecules 
of ace(yl-CoA. Howcvcf-, it is not known, whether 
the formation of acetoacetyl-CoA involves the 
biotin-dependant carboxylation reaction, yielding 
malonyl-CoA, as it is reported for fatty acid bio¬ 
genesis in avian liver preparation' and in molds*'*’'. 
The present communication deals with the effect of 
addition of biotin and avidin on carotene formation 
in Phyco'tnyces h lakes! eeatius and B lakes lea 

trispora. 

The strain, medium composition and cultural con¬ 
ditions for P. hlakesleeaniis were same as described 
by Desai et aid. The minus (—) (NRRL 2896) 
strain of B. trispora (obtained from U.S. Department 
of Agriculture, I>eoria., Illinois) was maintained 
as described by Anderson et (d.^ and grown on a 
synthetic miicor medium (100 ml) described by 
Hcsscllinc and Anderson" at 30° C on a rotary 
shaker ( I50r.p.m.). 

Carotene was extracted and estimated as 
^rcarolcne as dcsci'ibed earlier'^. lapld was extracted 
and estimated by the method of Folch et ald^K 
Biotin deficiency in these molds was created as 
described by Desai and Modi" by the addition of 
avidin (6 units, General Biochcmicals, Ohio) in the 
culture medium for P. hhikesleeanus, 50 ml and 
B. trispora, 100 ml. Biotin deficiency was confirmed 
by the microbiological assay, using Lactobacillus 
arahinosus as the test organism by the method of 
Skeggs'-k 

It was of interest to investigate the involvement 
of biotin in carotene formation in fungi, The results 
listed in Table I show that biotin stimulates the 
carotenogenesis with the concomitant increase in the 
lipid content of the molds. The results suggest the 
involvement of biotin in carotene formation in these 
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Table I 

Effect of addition of biotin on carotene and lipid 
contents in normal and deficient cultures 



Total lipids 

Carotene (^jg/g dry 
cell weight 

Biotin status 
Og/fiask) 

(mg/g dry - 
cell weight) 

Normal Deficient 


P. blakesleeaniis 


Nil 

120 

327 

109 

50 

N.D. 

N.D. 

205 

100 

270 

421 

313 

B. trispora 

Nil 

95 

394 

198 

50 

N.D. 

N.D. 

298 

100 

122 

471 

402 


N.D. = Not determined. 


The cultures of P. blakesleeanus and B. trispora 
were grown in a medium of 50 and 100 ml for a 
period of 10 days and 5 days, respectively. Deficiency 
of biotin was obtained by adding avidin 6 units 
per flask. Where mentioned specific amounts of 
biotin were added. All additions were done before 
inoculation. 



cultures. Next, the effects of biotin deficiency on 
carotenogenesis was studied. The results in Fig. 1 
show that biotin deficiency in these cultures caused 
about 50-70% inhibition of carotene formation. 
Further increase in the amount of avidin to the 
culture medium did not cause more inhibition in 


carotene content. Addition of biotin to biotin-deficient 
cultures restored the carotene formation, to the 
level found in normal cultures (Table I) which 
further supported the involvement of biotin in some 
step during carotenogenesis. Similar results have 
been obtained in carotenogenic strain of Neurospora 
crassa, where omission of biotin from the medium 
resulted in complete inhibition of carotenogenesis 
(unpublished data). Biotin independent synthesis 
of acetoacetyl-CoA from acetyl-CoA has been 
reported by Bloomfield and Blochi-^, Dakshina- 
murti and Desjardins^^ and Foster and Bloomi^. 
Recently, in vitro studies of Neujahr and Bjorkic 
demonstrate the involvement of both biotin- 
dependant and independent pathways for 
carotene synthesis in B. trispora. The data reported 
here suggest the partial involvement of biotin- 
dependant reactions for carotenogenesis in these 
molds. 

H. G. Desai gratefully acknowledges the receipt 
of U.G.C. Fellowship during this work. 

Department of Microbiology, H. G. Desai. 

Faculty of Science, J. D. Desai. 
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May 26, 1975. 
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A NEW DISEASE OF GRAM 
(CICER ARIETJNVM L.) IN INDIA 
During the periodical survey of diseases of pulse 
crops, a severe disease of gram was observed at 
J.N. Krishi Vishwa Vidyalaya campus, Jabalpur and 
also at Indore, during October-November 1974. 
The affected varieties were local ‘Kabuli’ gram and 
G 62-404. Literature revealed that such a disease 
was not recorded earlier from India or elsewhere. 

Symptoms. —All the aerial parts of gram plant 
were infected. The infected plants showed brown 
to dark brown discoloured sunken lesions at collar 
region near the soil surface. The necrotic lesion- 
extended upto 6-7 cm from the soil level (Fig. 1). 
Generally the infection spread to the central branch 
which was completely girdled and invariably dead- 
while other side branches rarely died although 
infected. In the severely affected plants, yellowing 
of lower leaves became conspicuous giving pale or 
sick appearance to the plants, and such devitalized 
plants were poor in vigour with arrested growth 
which sometimes died prematurely. 


sterilized tap-water from a 7 days old culture in 
P.D.A. on 8 days old plants of a susceptible local 
‘Kabuli’ gram. The inoculated plants were incubated 
m polythene bags for 5 days. Typical symptoms 
of the disease were incited on the seventh day. The 
diseased tissue yielded the same organism. 

2. The plants were also grown on a sterilized 
paper fork dipped in water in test tubes and were 
inoculated by keeping 7 days old culture disks by 
the side of cotyledons of 8 days old gram plants 
of the same susceptible variety. Such inoculated 
plants w'ere kept at 25"^ C for 7 days and symptoms 
were produced at collar region. Reisolations yielded 
the identical culture of the organism. Suitable con¬ 
trols maintained in both the sets of experiments 
remained healthy. 

Abundant knob-like sclerotia (0*5 mm diam) were 
found in the culture. Conidia germinated readily 
in tap-water after 10-12 hours at room temperature 
(23±1° C) producing olive brown, round, clavate- 
or irregularly thick w^alled appressoria at the end 
•cf germ tubes (Fig. 3). The acervuli and setae of 



Figs. 1-3. Fig. l.(A) Affected plants showing symptoms; (B) Healthy plant. Fig. 2. Photo¬ 
micrograph showing part of acervulus. Fig. 3. Photomicrograph showing germinating conidia and 
the formation of appressoria. 


Temperature and high humidity favoured the 
disease development and spread during November 
but low temperature (December) was found to 
arrest the disease. The affected portion had 
numerous black bodies. Microscopic examination 
revealed them to be the typical acervuli (Fig. 2). 
In the carefully uprooted plants both epicotyle and 
hypocotyle regions of roots had dark brown to 
almost black discolorations. Single spore culture 
was obtained and the fungus was maintained on 
potato dextrose agar (P.D.A.) medium. 

Pathogenicity. —1. Pathogenicity of the organism 
was established by spraying the spore suspension in 


CoUetotrichiim are known to exhibit variation in size 
and are considered to be of little value in species 
differentiation!. The characters of conidia of the 
gram isolate are in agreement with those of CoIIeto- 
trichum dematium (Fr.) Grove. 

von Arx- on the basis of his extensive studies on 
the genus CoUetotrichiim has concluded that along 
with the characters of the conidia, the characters of 
appressoria and formation and nature of sclerotia, 
should also be considered important in species 
differentiation of CoUetotrichiim. In respect of 
these morphological characters the gram isolate 
resembles C. dematium (Pers ex Fr.) von Arx. The 
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causal organism is therefore identified as C. demathun 
as defined by von Arx- and Rajak-x 

The authors are grateful to Dr. D. P. Motiramani, 
Director, Research Services, J.N. Krishi Vishwa 
Vidyalaya, Jabalpiir-4, M.P., for providing necessary 
facilities and to Mr. R. K. Verma. for photoniicro- 
graphic assistance. 
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Jabalpur-4, March 7, 1975. L. K. JosHi. 


1. Saksena, H. K. and Singh, B., Plant Dis. Reptr., 

1959, 43, 670. 

2. von Arx, J. A., Phytopath. Z., 1957, 99, 415. 

3. Rajak, R. C., “Studies on the morphology and 

physiology of some Indian species of the 
genus Colletoirichufu," Ph.D. Thesis, Jabal¬ 
pur University, 1972. 


A ‘POJ.LEN VARIETY’ OF IMPATIENS 
ACAULIS ARN. (BALSAMINACEAE) 

linpatiens acliulis Am. is a scapigerous balsam 
endemic to peninsular India. It is found abundantly 
during the monsoon season on the hilly slopes, 
especially near the water falls in the high ranges 
of Western Ghats. In 1S36, Arnott’ first described 
/. acaiilis from the specimens collected in the 
Malabar region. The salient feature of the species 
is the 2-partite wings which distinguishes it from 
its near relative, /. scapiflora Heyne, wherein the 
wings are 3-lobed. 

A detailed palynological analysis of /. acaidis and 
/, scapiflora from nearly 70 herbarium spec'mens 
(obtained from BLATT, BSI, CAL, MH and 
Herbarium of the Presidency College, Madras ; 
grateful acknowledgement is made to the authorities 
of these herbaria for the loan of specimens) and 
the study of over 17 fresh specimens collected from 
various localities in the Western Ghats led to the 
discovery of a new kind of exine sculpturing in 
the genus-. During the present taxcnonv'c treatment 
of the South Indian Impaticns. it was thought desir¬ 
able to erect a variety of I. acaulis based on its 
distinct pollen characteristics. 

The key based on pollen characters distinguishes 
the pollen variety^ as follows : 

Pollen 4-colpate, tetrangular, exine simple, 

reticulate, muri simplibaculate. 

./. acaulis Arn. var. acaulis 

Pollen 3-porate, radial, exine completely 

granulate. L acaulis Am. var, graniilata 

impatiens acaulis Am. in Hook. Comp. Bot. Mag. 
1 : 325, 1836, var. granulata Bhask., Razi and Yog. 
var. now 

Pollen varieias nomen /. acaulis Arn., var. 
gramdata etsi alae bini lobus ; pollen cum pori 3 et 
granulatus, hinc hie varietas abhorrens ab. 
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1. acaulis var. acaulis ubi pollen 4 colpus et 
reticLilatim. 

^ ypiis lectLis a Charmadi Ghat (Chickmagalur 
Dist.j, alt. c. 1600 m., 26 Aug. 1972, V. Bhaskar 
312 posilus in Herb. Mysore University, Manasa- 
gangotri, Mysore. Paratype : Yoganaraslhan 1312 
positus in Regional Research Centre, Bangalore. 

Scapigerous erect herbs, tuberous ; leaves radical, 
petiolate, 60-80 mm in length, ovate, cordate at 
base, margin crenate, pilose above, glabrous beneath, 
5-7-neitved ; inflorescence racemose, 20-25 cm in 
length, pelduncle pink-tinged ; flowers pedicellate, 
pedicel 25 mm in length, glabrous ; bracts ovate- 
lanceolate ; sepals ovate, apex rounded, 5-nerved (in 
Charmadi Ghat material) or 3-nerved and pigmented at 
apex (in Agumbe material) ; spur 2-5 cm long ; u-rngx 
distinctly 2-Iobed, the larger anterior lobe fin-shaped, 
20 mm in length, the smaller posterior lobe bent to 
a side, 13 mm in length, venation dichotomous, but 
veins connected to each other at margin of the 
lobes ; ftmts many-seeded, seeds minute, brown, 
hairy all over the surface, bands spiral. 

n 9, 10. Embryo sac monosporic, Polygonum 
type. 

The description of the new variety is based on 
the fresh specimens collected by the senior author 
from Charmadi Ghat and Agumbe area. Herbarium 
specimens collected by W. A. Talbot from Karwar 
(N. Kanara) have also been examined. These, while 
.showing the granulate condition of the exine, how¬ 
ever, differ from the Charmadi specimens in 
having glabrous leaves, attenuate leaf bases and 
ovate, apiculate leaves thus resembl'ing the specimens 
of /. acaidis var. acaidis from Udipi (S. Kanara). 
The new variety of /. acaidis is very abundant on 
rocky slopes, especially near water falls and on 
old bridges throughout the Charmadi Ghat and on 
rocks in Agumbe where water percolates during the 
monsoon. It is generally associated with other 
Impatiens spp., and species of Begonia. Sonerila, 
Uiricularia and some blue-green algae. 

Huynh'* ^ has studied the pollen morphology of 
nearly 350 species of Impatiens of the world 
including some 47 species from South India. He 
described the pollen morphology of I. acaidis as 
3-colpate and reticulate (based on a study of 
Wight’s 308 and 310). The present pollen sampling 
of this species has, however, revealed that 1. acaulis 
is normally 4-coIpate reticulate and simplibaculate 
in the different populations from South India (Fig. 1) 
and only the populations from Karwar, Charmadi 
and Agumbe exhibit granulate nature (Fig. 2). As to 
the new kind of exine sculpturing recorded here, 
Huynh (personal communication) after examining the 
material referred to him by the authors has stated, 
“I have surveyed your pollen preparation. It is 
quite true that the pollen grains have reached their 






Letters to the Editor 


623 


Vol.44, No. 17 ■) 

Sept. 5,1975 J 

full maturity. The granulate sculpturing of the 
pollen of your plant is most interesting. I have 
never seen such a iriaperturate pollen on my 
hnpatiens material. In my opinion, the plant would 
be another species or a microform of it". In view 
of the fact that the scapigerous groups of species 
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Figs. 1~2. Fig. 1. Reticulate exine of Impatiens acanlis var. acaitlis with simplibaculate muri 
(X 3,000). Fig. 2. Granulate e.xine of /. acaidis var. praniiUita var. now (v 3,750). 


of Impatiens which are endemic to peninsular 
India are highly homogeneous and are 
distinguished hardly by one or two differences, 
and only the quantitative differences are very well 
pronounced rather than the qualitative features, it 
is felt that the granulate exine which is unique in 
the genus merits a varietal status for the taxon 
exhibiting it. 

The authors are grateful to Dr. Kim-Lang Huynh 
for kindly examining the pollen material and offering 
his valuable opinion. 

Department of Post- V. Bhaskar. 

Graduate Studies B. A. Razi. 

and Research in Botany, 

University^ of Mysore, 

Manasagangotri, Mysore 570006, 
and 

Survey of Medicinal S. N. Yoganar.asimhan. 

Plants Organisation, 

Government Central Pharmacy, 

Jayanagar, Batigalpr^ 560011, March 25, 1975. 


COLLETOTRICHUM GLOEOSPORIOTDES PENZIG 
—A MYCOPARASITE ON RAVENEUA SESSJLIS 
BERKELEY 

A SURVEY of mycoparasites on the genus Ravenelia 
revealed parasitization of uredia and telia of 
R. sessilis Berk, on Aibizzia lebbck by Colletotrichum 
ploeosporlcides Penzig. R. sessilis is common in 
Uttar Pradesh (Butler and BisbyU and our collec¬ 
tion was in the vicinity of Varanasi. The mycopara- 
site infected rust, pustules on the pods only, while 
sori on leaves remamed unmfected. Only one other 
species of CollerotricJutm parasitic on rust fungi has 
been reported earlier, viz., C. urediniphilum Hulea 
-on Aecidiiifu muscoridis (Hulea-). Hence the 
present note, besides reporting a new rust mycopara- 
site, is also the first report of a Colletotrichum 
parasitizing Ravenelia. Observations on its isolation, 
pure culture, taxonomy and pathogenicity are 
presented here. 

The pathogen w^as isolated from infected rust sori 
by the dilution plate method and maintained on 
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Potato Dextrose Agar. Isolation and pathogenicity 
tests were carried out on the uredia and telia deve¬ 
loped on the pods as well as on leaflets suspended 
in 2% sucrose solution (Yarwood^). Spores of 
the pathogen, suspended in sterile distilled water, 
were sprayed with an atomizer on the uredia and 
telia and incubated for a week at room temperature 
(25 ± 1° C). The pathogen developed as cushion¬ 
like pink acervuli along the peripheiy^ of the sorus, 
gradually converging towards the centre of the 
sorus, both on the pods and leaflets. Infection was 
confined to the rust sori alone and the surrounding 
tissues were unaffected, these symptoms being in 
conformity with the field infection on the pods. 
Reisolations from these yielded cultures similar to 
the original isolate in morphology and pathogenicity. 

During October-November, whitish mycelial growth 
was repeatedly observed on uredia developing on 
the green mature pods but not on the leaflets. As 
the parasite grew and sporulated, it spread as salmon 
pink, diffuse mycelium on the imst sori, finally 
masking the whole sorus. The light brown uredia 
remain distinct enough, to differentiate the two 
infections. The mycoparasite flourishes in the 
uredia. until telia develop in the same sori replacing 
the uredia. Occasionally the mycelium infects the 
surrounding uredia, creeping over the pod surface. 
Early infection on the uredia partially reduces 
secondary uredial infection on the host parts. The 
salmon pink spots become studded with numerous 
minute acervuli. Infection becomes severe and 
profuse during November, completely masking the 
uredia on the pods (Fig. 1). 

The fungus produces a dense cottony-white 
surface growth on PDA. The colour begins to 
change to ash grey, 4-5 days after inoculation, 
unlike in the natural infection. Minute cushion¬ 
like acervuli develop profusely around the point of 
inoculation and later extend towards the periphery. 
No rings or zones of acervuli are observed (Fig. 2). 
Repeated isolations on PDA produced similar cul¬ 
tures showing the absence of morphological varia¬ 
tion. No sectoring in the colony is formed at any 
time, in any of the plated cultures. Mycelium is 
ash grey. A typical acervulus shows a stromatic 
mass of small, hyaline conidiophores bearing coni- 
dia apically. The conidia are hyaline, unicellular, 
smooth and thin walled, cylindrical with a few 
scattered vacuoles. Setose processes were not 
noticed in any of the culture isolates nor observed 
in field conditions. No ascigerous stage w^as deve¬ 
loped in the culture or on the host part at any stage 
of development in the field or in the laboratory 
studies. Based on comparative observations on 
morphology and growth habits the pathogen is 
referred to as Colletotrichum gloeosporioides Penzig, 


It differs, however, in pathogenic specificity and 
response to some major environmental factors and 
nutritional requirements from C. gloeosporioides. 
It is, therefore, proposed to accommodate this fungus 
as a new forma specialis of C. gloeosporioides. A 
formal description of the same is given below. 



Figs. 1-2. Colletotrichum gloeosporioides Penzig 
f. sp. uredinicola Singh on Ravenelia sessilis Berk. 
Fig. 1. Infection on uredia and telia on the 
pods of Albizzia lebbek, X 1/4. Fig. 2. Plated 
culture on potato dextrose agar medium, x 1/4. 


Colletotrichum glueosporioides Penzig f. sp. 
uredinicola Singh f. sp. nov. 

Infection on uredia and telia on the host pods. 
Colonies salmon pink on the rust sori scattered on 
the pod surface, gradually spreading and finally 
masking the whole sorus, erumpent, cushion-like. 
Conidiophores hyaline and stumpy. Conidia hyaline, 
unicellular, cylindric to subcylindric, smooth and 
thin walled and measure 11-O-IS-S x 2*2-4-4 
Setose processes absent. 

On uredia and telia of Ravenelia sessilis Berk, on 
the pods cf Albizzia lebbek Benth. at Varanasi, U.P., 
on November 15, 1964. Leg. U.P. Singh. TYPE. 

A portion of the type material is being deposited 
in the herbarium of Commonwealth Mycological 
Institute, Kew, Surrey, England. 

The author is grateful to Dr. J. A. von Arx. for 
kindly confirming the identity of the organism. 

Department of Plant Pathology, U. P. Singh. 
Faculty of Agriculture, 

Banaras Hindu University, 

Varanasi 221005, U.P., Mfl/r/? 21 , 1975. 
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EFFECT OF DD, A NEMATOCIDE, ON SOME 
FUNGI IN VITRO 

The compound DD, which is a mixture of 1, 3- 
dichloropropene and 1,2-dichloropropane, is 
primarily a nematocide with limited fungicidal 
activity. As a soil fungicide it is used against 
Phycomycetesi. However, reports of its effective¬ 
ness in control of other soil-borne diseases have 
appeared from time to time. Venkata Ram- has 
found some control of root diseases of tea caused! 
by Fames noxius, RoseUinla arciiata and Ustulina 
zonata after treatment of soil with DD. More 
recently a combination of 1, 3-dichloropropene and 
chloropicrin was observed to- delay infection of 
potato by VertlcUlium albo-atrnm-K These observa¬ 
tions prompted the present studies in which the 
effects of DD vapour on growth in vitro, respira¬ 
tion and (in one case) on sporulation of some 
fungi were investigated. 

Nine cm Petri dishes containing potato dextrose 
agar medium inoculated in the centre with an 8 mm' 
disc cut out from the margin of actively growing 
plate cultures of Mucor sp., Ganoderma Incidum, 
Rhizoctonict solani or Fiisarium javanicum were 
exposed to different concentrations of DD in sterile 
garden soil, contained in suitable plastic containers 
following the method of Richardson and 
Munnecke'i. Growth retardation was calculated 
from difference in colony diameter between 
control and treated cultures. Inoculum discs 
failing to grow were transferred to and in¬ 
cubated on fresh medium to distinguish between 
fungistatic and fungicidal effects. Dark grown 
plate cultures of Cercospora person at a were placed 
under light for 12 hr to induce sporulation^» and 
exposed to DD vapour as in other experiments in 
the dark for 12 hr and spore numbers determined. 
Oxygen uptake of test fungi was measured mano- 
metrically using discs cut out from periphery of 
cultures exposed to DD vapour for 6 hr. Results 
are presented in Table I. 

Ganoderma Iiicidum and R. solani were 
inhibited by even the lower concentrations of the' 
chemical. Only the highest concentration used 
showed perceptible effect on Mucor and F, java- 
niciim. In the case of Mucor, the effect was only 
of a fungistatic nature since growth occurred on 
transfer of inoculum disc to a fresh medium. 
With the other three fungi there was a fungicidal 
effect at higher concentrations. Except in the case 
of F. javancum, there was considerable inhibition 
of oxygen uptake with both concentrations of DD 
tried. Even in F. javanicum the higher concentra¬ 
tion was quite inhibitory. Sporulation of 
C. perspnata was progressively inhibited by incre^s- 


Table I 

Efject of DD vapour on growth, Oo uptake and 
sporulation of some fungi 

Test fungus Percentage inhibition of 

growth/sporulation 0.> uptake 


Effect on 
growth 


uptake 

0-1* 

0-2* 

0-4* 

0-8* 

0-4* 

0-8 = 

Mucor sp. 

0 

0 

0 

100« 

64 

81 

Ganoderma 
lucid urn 

24 

56 

100?^ 

o 

o 

55 

87 

Rhizoctonia 

solani 

27 

40 

55 

100*' 

47 


Fiisarium 

javanicum 

8 

10 

22 

lOO*- 

-24 

80 

Effect on 
sporulation 







Cercospora 

personata 

33 

92 

97 

100 




* Concentration of DD~ml/100 g soil. 

® Fungus grew on transfer to fresh medium. 

® Fungus failed to grow on transfer to fresh 
medium. 

ing concentrations of DD, the highest concentra¬ 
tion giving complete inhibition. 

The results suggest that DD can be effective 
against many fungi. Zentmyer and Kendrick^^ also 
found that besides Phytopliiliora, Thielaviopsis and 
Rhizoctonia too were susceptible to DD. In the 
present studies Fiisarium and Mucor appear 
to be more resistant to DD than the 
other fungi. Resistance of Fiisarium to 

DD has been observed, by others also^^"^. Respira¬ 
tion is affected by DD in all the fungi. The 
differences between the fungi in this regard might 
be a reflection of differences in, permeability to DD 
vapour or due to other reasons. The inhibition of 
sporulation in C. personata will prove to be of 
interest should it turn out that the primary inoculum 
for infection of groundnut crop is spores produced 
on debris in soil. It should be possible to control 
several soil-borne diseases of fungal origin with 
suitable dosages and methods of application 
of DD, 
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The authors are very grateful to Prof. T. S. 
Sadasivan for suggesting the investigation and his 
keen interest. 

University Botany Laboratory, R. N, Swamy. 
Madras 600 005, M. G. Ganesan. 

April 17, 1975. 
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INITIATION OF PRIMARY THICKENING 
MERISTEM IN DIOSCOREA GLABRA ROXB. 

‘•Cambi'UM" 1“, the primary thickening meristem, is 
the key tissue in tuber genesis in Dioscorea’. 
According to Lawton and Lawton^ the meristem 
originates in the perivascular region (pericycle) of 
hypocotyl and, in some cases, seems continuous with 
the apical meristem of plumule. Sharma-s who 
studied the ontogeny of primary thickening meristem 
in connection with, the origin and development of 
tuber of D. glabra, described it as arising in the 
perivascular ground tissue of hypocotyl. From the 
hypocotyl it extends into the rootstock and into 
the tubers—seedling and adult. To trace the 


precise locus of origin of this meristem, the present 
study was made. 

The seeds were sown in petri dishes on moist 
blotting paper at Palampur (alt. 1200 m) during 
June-July (June : max. temp. 29° C, min. temp. 
23° C). They were sampled at the slightest 
emergence of radicle. Embryos were dissected out, 
and fixed in formalin-acetic acid-alcohol. Sections 
were stained in safranin and fast green, and mounted 
in D.P.X. 

At resumption of growth of the embryo, the 
hypocotyl is just discernible. In transection it has 
four procambial strands of cotyledon traces—one 
(apparently double) belonging to the absorbent 
cotyledon and three to the emergent cotyledon 
(Fig. 2)—disposed in ground parenchyma, covered 
by epidermis. There are no procambial strands as 
yet to the plumular bud, which is represented by 
an undifferentiated mass of cells. The emergent 
cotyledon is quite small, just coming out of the 
sheath of absorbent cotyledon. The radicle end 
of hypocotyl is determined by the point of attach¬ 
ment of sheath of absorbent cotyledon below the 
insertion of emergent cotyledon (Fig. 1), and inter¬ 
nally by the fusion of procambial strands of cotyledon 
traces, converging from opposite sides. 

Directly below the emergent cotyledon, the ground 
parenchyma cells lying between the protoderm and 
the procambial strand of median cotyledon trace 
undergo periclinal divisions (Fig. 1). The resultant 
innermost derivatives initiate the primary thickening 
meristem (Figs. 1-2), which spreads in the 
perivascular parenchyma around the circumference 
of hypocotyl and to its radicle end, but does not 
extend into the primary root. The primary thickening 
meristem originates independent of the plumular 
apex, although later on it extends to the base of 



Figs. 1-2. Initiation of primary thickening meristem in sections of hypocotyl. Fis. 1. Vertical 
section, X 280. Fig. 2. Transection, x 100. (ct, cotyledon trace ; p, protoderra : " pt. primarv 
thickening meristem ; .y, sheath of absorbent cotyledon.) . . • - 
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perennial bud produced in the axil of scale leaf 
(first leaf) of aerial shoot. 

Department of Botany and O. P. Sharma. 

Plant Pathology, 

Himachal Pradesh University, 

Palampur 176061, India, April 4, 1975. 
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BLASTOMANIA—A NEW BUD TRANSMISSIBLE 
DISORDER OF CITRUS 

The survey carried out to screen the germplasm 
collection of citrus cultivars at the research station 
of All India Co-ordinated Fruits Improvement 
Project on citrus at Shrirampur, Maharashtra, during 
1973 revealed the presence of one new disorder on 
Rangpur lime (C. limonia. Osbcck) growing on its 
own roots. The magnification was evident only on 
one branch. This note reports the symplomatology, 
results of transmission trials and the remission of 
symptoms with tetracycline. 

The initial symptoms on foliage encompass drasti¬ 
cally reduced leaf size, leaves forming a cluster¬ 
like boquet (Fig. 1). The clusters arc chlorotic. 



Fig. 1. Symptoms of blastomania disease on the 
branch of Rangpur lime. Note yellowing of foliage 
and. reduction in leaf size. 

The malformed leaves later drop down leaving the 
twigs either naked or with sparse foliage. The binls 
arising from leaf and twig axils give rise to multiple 
sprouts, these further developing into shoots and 
exhibiting the appearance typical to that of ‘Witches 
broom’. The affected branch, which has short inter¬ 
nodes and distorted twigs, subsequently dieback from 
apical end downwards. Formation of abortive 
flowers on some shoots was not uncommon. 


The number of multiple .shoots from a single bud 
varied from K to 11. This habit of excessive 
sprouting led the authors to designate this disorder 
as ‘Blastomania’ (Greekblastos = excessive deve¬ 
lopment of buds ; mania r: madness). 

Involvement of any insect vector was not encoun¬ 
tered. Transmission of the disease was attempted 
by mechanical .sap inoculation using 0*1 M phos¬ 
phate bulTer (pH 7*5) and 1 ml of sucrose solu¬ 
tion plus ()-()5 g of activated charcoal per gram of 
leaf material. The indicator plants used were 
Chcnopoclui/ii (unanuiticolor, C. idniiwa. Gomplirona 
:^lohosa, Vp^na sinensis, Nicotiana tohacum and 
PhcLscohis vorlyjnis. The eiforts made in this direc¬ 
tion failed. However, it was possible to transmit 
the di.sease with its typical .symptoms in Rangpur 
lime (Fig. 2). 



I'k;. 2. 'File huddlings of Rangpur lime display¬ 
ing multiple sprouting. 

Initial suppression of the symptoms was noticed 
wilfi y sprays of tetracycline hydrochloride given 
at fortnightly interval using a concentration of 
500 ppm, sugge.sling that the disease is perhaps of 
mycoplasmic origin. 

The disease blastomania resembles multiple sprout¬ 
ing virus di.sorder of sweet orange reported by 
SchwaivJ from South Africa, in symptomatology. 
The disease was also transmitted mechanically by 
Schwarz’ and Majorana and Schwarz-. Attempts 
are being made to find out the relation of blqsto- 
mania with similar diseases. 
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From the results at hand, the disease appears to 
be of mycoplasmic origin and this is the first report 
from India. Further work to locate the MLO bodies 
in the phloem of infected tissues is in progress. 
Marathwada Krishi V. R. Mali. 

Vidyapeeth, Parbhani, 
and 

Horticulturist, K. G. Choudhari. 

Agricultural Officer, S. D. Rane. 

Shrirampur, March 22, 1975. 
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PRESENCE OF ALKALINE PHOSPHATASE 
IN THE SEMINAL VESICLE OF 
EUTYPHOEUS WALTONl (MICH) 

Seminal vesicle is a part of the male reproductive 
system of Eiityphoeiis waltoni and it is connected 
to the testis sac in the eleventh and twelfth segments. 
But in the adult worm, it extends backward and 
forward to occupy XI, XII, XIII and XIV segments. 
Its main function is to store excessive amount of 
seminal fluid. 

The histology of seminal vesicle (Bhal, 1927) 
revealed an inner columnar epithelial cell layer 
which is surrounded by a double coat of muscle— 
the inner layer of longitudinal and the outer layer 
of circular muscle fibres, the circular coat, being 
more than twice the thickness of the longitudinal 
layer. The lumen of the sac is quite broad and 
the inner wall is produced into several diverticula 
which increase its capacity to store spermatic 
fluid. 

The histochemical test employed to detect the 
presence of alkaline phosphatase included Gomori’s 
Ca/Co, glycerophosphate technique (1952). The 
columnar cell layer showed large deposits of black 
precipitates of cobalt sulphide which roughly 
represented the sites of enzymatic activities of 
alkaline phosphatase. In longitudinal and circular 
muscle layer alkaline phosphatase was sparsely 
distributed. Controlled slide, prepared after 
eliminating sodium B glycerophosphate from the 
incubating mixture showed complete absence of black 
precipitate. 

The present result demonstrating alkaline phos¬ 
phatase activity in the columnar epithelial cells and 
longitudinal muscle, significantly points out that the 
enzyme is playing an important metabolic role at 
these sites. Alkaline phosphatase has been reported 
from the gonads of several insects (Nicola, 1938 b, 
1949 ; Day, 1949 ; Wiggles worth 1965), in 


nematodes (Jenkins, 1970; Jenkins and Erasmus, 
1971) and in cestodes (Morris and Finneger, 1968 ; 
Bogitch, 1969 ; Arme, 1966 and etc.). These 
workers have suggested that alkaline phosphatase is 
concerned mainly with the active transport of 
chemical substances across the cell membrane. 
Further, Sharan (1971) has demonstrated that the 
presence of alkaline phosphatase in the prostate 
gland of E. \\>altoni is concerned with the dephos¬ 
phorylation of phophorylated hexoses and the 
resultant hexoses, are supposed to be stored in the 
gland to be used during adverse conditions. 



Fig. 1. Acetone fixed paraffin section of seminal 
vesicle showing alkaline phosphatase (ALP) in the 
columnar cells and longitudinal muscle, x 100. 

It may, therefore, be concluded from the above 
observations that alkaline phosphatase in seminal 
vesicle is involved in active transport of chemical 
substances across the cell membrane and alsoi in the 
dephosphorylation of phosphorylated hexoses. 

Thus from the additional sperm stored in the 
seminal vesicle, phosphorylated hexoses and other 
nutrients could be supposed to be absorbed by the 
columnar cells under the influence of alkaline 
phosphatase by means of active transport and 
gradually the entire additional sperm is metabolised. 

Dept, of Zoology, Vani Vinayak. 

Patna University, 
and 

Dept, of Zoology, Akhouri B. Prasad. 

B.N. College, Patna, April 4, 1975. 


1. Bradi, A. F. and Bourne, G. H., J. Biophys. 

Biochem. Cytol, 1959, p. 173. 

2. Breadfield, J. R. G., Nature, 1946, p. 876. 

3. Day, ML F., Austral. Jour. Sci. Res., 1949, p. 31. 

4. Gomori G., Microscopic Histochemistry : 

Principle and Practice, 1952, p. 157. 

5. Nicola, D. M., Q.J.M.S., 1949, p. 391. 

6. Von Brand, T., Biochemistry of Parasites, 

Academic Press, 1973, p. 18. 



Letters to the Editor 


629 


Vol 44, No. 17 1 
Sept, 5,1975 J 

path analysis of some growth 

PARAMETERS IN SORGHUMS 

Path analysis technique was first developed in 
crap by Wright (1921), for further analysis of 
correlation coefficients of dependent and independent 
variables. According to Dewey and Lu (1950) 
such an analysis together with regular correlation 
coefficients helps to visualise the importance of each 
yield attribute in a given crop variety. Several 
attempts have been made in this direction, taking 
mostly the grain yield components (Lai and Hague, 
1971 ; Singh and Mehndiralla, 1970) as independent 
variables. Nevertheless, such a study is lacking on 
growth components and yield, despite the fact that 
the growth components are equally important 
(Krishnamurthy et al., 1974). 

The total photosynthate produced by any crop 
plant is generally dependent on both leaf area dura¬ 
tion and net assimilation rate. This measures 
the total area available and the photosynthetic 
efficiency of leaves in providing dry matter to grain 
which is similar to NAR. With this background, 
relationship of these growth components, with grain 
yield in sorghum, has been worked out through path 
analysis. 

Data involving both growth and yield analyses of 
several sorghum experiments conducted on red sandy 
loam soils at the PL-480 Project, Main Research 
Station, UAS, Bangalore, have been used for this 
study. The growth parameters, viz., Leaf area dura¬ 
tion (D), NAR (Ea) and grain-leaf-ratio (G) were 
computed for all the experiments and correlated with 
grain yield. The authors in their earlier paper have 
already discussed the photosynthetic efficiency of 
Sorghum genotypes after heading (Krishnamurthy 
et al, 1973). Here the relationship of the three 
growth parameters with grain yield have been studied 
following path analysis. The diagram (Fig. 1) 
shows the path analysis results of grain yield and 
growth components along with the direct correla¬ 
tion coefficients. It may be observed that while 



Fig. 1. Path diagram of growth components and 
yield. (1) Leaf area duration (D) ; (2) Grain-^ 
leaf ratio, (G) ; (3) Net assimilation rate (Ea) 
(4) Grain yield (Y) ; (X) Extraneous factors. 


Path coefficients 


Correlation matrix 




= 0- 

4403 


D 

G 

Ea 


Y 


= 1* 

0020 

D 

LOGO 

-0-367 

-0-550 

0- 

020 

P34 

= 0' 

■0957 

G 


1-000 

0-684 

0 

•906 

P .4 

= 0- 

■1789 

Ea 



1-000 

0- 

■539 




Y 




1- 

000 


the direct correlation result obscured the relation¬ 
ship of yield with D, the path analysis showed a 
better relation. As regards the relationship of yield 
with G it was best as observed through both the 
correlation and path analysis results. The yield w^as 
highly correlated positively with *G'. Contrary to 
this, the relationship of yield and N.AR was low, 
as observed from both correlation and path analysis 
results. 

This study further confirms the finding of Watson 
(1963) and Krishnamurthy ei al, {'1973 ), that (G) 
is relatively better related to yield than either NAR 
or LAD. Although the importance of LAD is by 
no means small, however in all growth analysis 
studies G w’ill give a better picture of grain yield 
in genotypes. 

P.L. 480 Project, 

Department of Agronomy, 

University of Agricultural 

Sciences, 

Hebbal, 

Bangalore 560024, 

September 25, 1974. 
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CHROMOSOME NUMBER OF 
ACRAEA VIOLAE (LEPIDOPTERA : ACRAEIDAE) 

In India the family Acraeidae is represented only 
by the genus Acraea with two species, viz., A. issoria 
(Hiibner) and A. violae (Fabr.) : (Talbot^). The 
former is reported to occur only in North India; 
even though the latter was often considered to be 
a peninsular form, Wynter-Blyth- notes that it was 
earlier reported from North India also. The chromo- 


M. K. J.^GANNATH. 

K. Krishnamurthy. 
B. G. Rajashekara. 
G. Raghunatha. 
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some number of either of these species has not been 
reported. 

The first record of the chromosome number in 
this genus is that of De Lesse and Condamin‘> who 
reported the haploid number of chromosomes as 
32 in bonasla F. They^ also reported 31 haploid 
chromosomes in A. natalica pseiicle^ina. The 
present report of the chromosome number is the 
sixth in this genus. 

Acetic-orcein squash preparations, without prefixa¬ 
tion, of the testes of A. violae show 31 bivalents in 
metaphase 1 (Fig. 1). Little variation in size among 
the different bivalents was noted. 


9 6 

^ ^ 

Fig. 1. Metaphase I chromosomes of A. violae. 


The most common haploid chromosome number 
in Lepidoptera is 31 (Suomalainen"’), although it 
is reported to vary from 8 to 191. The chromosome 
number of the genus Acraea seems to fall near the 
mean for the order. 

We thank Prof. S. Dutt, Head of the Department 
of Zoology, for providing facilities and one of us 
(NNR) thanks the authorities of CSIR for financial 
support. 

Department of Zoology, N. N.^geswara R.\o. 
A.U. Postgraduate Centre, A. S. Murta*. 

Guntur 522005, 

March 7, 1975. 
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EFFECTS OF SEED EXTRACT OF LATHYRVS 
ON THE SOMATIC CHROMOSOMES OF 
MUS MUSCVLUS 

A GOOD deal of work has been done on the effect 
of lathyrogens on different tissues of mammalsL 
Their effect on the hereditary vehicles of animals 
remains almost unexplored. However, an account 
on the cytological effects of the lathyrogen on soma¬ 
tic and germinal chromosomes of the plant and 
the animal has recently been reported--^. Some 
neurotoxic substances and other chemical components 
have been isolated from the seeds of Lathyrus 
sativus'^''^^^ but their actual role in causing the disease 
is still a riddle. The present studies have been under¬ 
taken with a view to finding out the effects of 
the seed extract of L. sativus on the bone marrow 
chromosomes of the mouse, Miis musciihis. 

The seeds of L. sativus (25 g) were boiled with 
100 ml distilled water for two hours. The super¬ 
natant fluid was cooled and filtered through No. 1 
filter paper, and then injected intraperitoneally into 
mice weighing about 25 g at the rate of 0-25 ml per 
individual. The treated specimens were sacrificed 
after 4, 12, 24 and 48 hours respectively, after a 
short pre-treatment with 0-25 ml of 0*04% colchi¬ 
cine solution for 1-V hour. Control animal injected 
with identical volumes of distilled water were sacri¬ 
ficed after similar periods as in the case of the 
experimental series. The standard air drying method 
of preparing the bone marrow chromosomes was 
employed and the slides were stained in Giemsa 
u.sing the phosphate buffer of a pH of 7-2ii’^-. 
Four specimens of either sex were used for each 
fi.xation period and fifty well spread metaphases 
were examined from each animal. 

In the control series an examination of 800 meta¬ 
phases from four fixation period revealed approxi¬ 
mately 0*88% abnormalities in the form of frag¬ 
ments, gaps, achromatic lesions and chromatid con¬ 
strictions (Table 1). In the treated series, on the other 
hand, almost all common aberrations were noticed 
in the form of chromatid and sub-chromatid breaks 
(Fgigs. 1-3), chromatid constrictions, fragments of 
unknown origin (Fig. 4), gaps and achromatic 
lesions in all the time intervals. Apart from these 
common aberrations, some physiological effects, 
mainly in the form of loose spiralization of chromo¬ 
somes were also noticed (Fig 4) in the cells of 
some mice. The details of the number and distribu¬ 
tion of various types of aberrations in the treated 
series are given in Table I. 

The occurrence of different aberrations in the 
treated series, as compared to those in the control 
series, indicates that the components, present in 
the seed extract of L. sativus, are responsible for 
the induction of chromosome aberrations in the 
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Table I 



Frequency of different aberrations in control and 

treated . 

series 



Series 

Hr. of 
Fixn. 

Total No. of 
Metaphases 

Aberration types and number 

Chro- Subchro- Constiic- Fiag- 
matid maiid tions ments 

breaks breaks 

Gaps 

and 

Lesions 

Total Aberren^ 
No. 


4 Hr. 

200 


2 


1 

3 

1-5 

Control 

12 Hr. 

200 



i 


1 

0-5 


24 Hr. 

200 


.. 


2 


10 


48 Hr. 

200 


1 



1 

Oo 


4 Hr. 

200 

4 

1 4 

1 

1 

11 

5 • 5 

Treated 

12 Hr. 

200 

2 

2 3 


1 

8 

40 


24 Hr. 

200 

3 

1 

1 

4 

9 

4-5 


48 Hr. 

200 

1 

3 



6 

30 



Figs. 1-4 


bone marrow cells of the mouse. However, the 
presence of a few chromosomal abnormalities in 
the control series could probably be due to certain 
automutagenic substances'i-'i-"* or due to some 
altered physiological condition of the individuals^^'i^^. 

The seeds of L. sativus are known to contain 
L-homoarginine'^’''‘, the neurotoxin ^j-N-Oxalyl-L-a-p’- 
diaminopropionic acid^, yj-Oxalyl amino-L-alanine^, 


N-p-D -glycopyranosyl-N-a-L>arabinosyl- a-p'-d:aminc- 
propionitrile-’ and also a tr\psin inhibitor^". The 
crude extract of the seeds of L. saiiviis said to 
contain 0*1 tc 0*2^c of different lathyrogenic com¬ 
pounds-, are directly or indirectly responsible, for 
inducing chromosome aberrations in the somatic 
cells of mice. 

The occurrence and continuation of break-type 
aberrations observed throughout the experiment 
indicate that the mutagenic substances acted on 
the chromosomes either in division or at phase 
of the cell cycle*'Moreover, the complete 
absence of chromosome type breaks, in the present 
experimental series, demonstrates that the chromo¬ 
somes were not affected at ‘S* phase or during 
‘D-D cycle*-’* of the cell division. 

Grateful acknowledgements are due to Prof. G. K. 
Manna, Head, Department of Zoology, University 
of Kalyani, West Bengal and to Prof. R. S. IChan, 
Head, Department of Zoology, M.B.B. College, 
Agartala, Tripura, for laboratory facilities and 
encouragement. 

Cytogenetics Laboratory, Sam.xr Ch.\krab-\rti. 
Department of Zoology, 

M.B.B. College, Aganala, 

Tripura, November 27, 1974. 
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ALARY POLYMORPHISM IN THE GALL 
THRIPS BYCTOTHRIPS AYYARI ANANTHA- 
KRISHNAN (TUBULIFERA : INSECTA) 

The true gall forming nature of Byctothrips ayyari 
has now been confirmed through collections of a 
large series of the species from within hard leaf 
roll galls of Memecylon lushingtoni (Melastomaceae) 
from Coorg, South India, enabling a better under¬ 
standing of the range of diversity of this species. 
The presence of a weak but distinct anteocular 
projection as well as a short subocular lateral 
prolongation are very characteristic of this genus, 
combined with the enlarged prothorax 1-4-1-5 
times as long as head, the presence of two epimeral 
setae, absence of midlaterals, the armed foretibiae 
and strongly armed foretarsi. Though the earlier 
description was based only on a few brachypterous. 
forms, significantly enough, the large series recently 
collected present a complete picture of alary poly¬ 
morphism including in it apterous, brachypterous, 
hemimacropterous and macropterous individuals. 
The males are mostly apterous or brachypterous, 
rarely hemimacropterous, and micropterous individuals' 
are unknown. Being much smaller than the females. 
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the range of variation, among the males is very little 
and hence without oedymeres and gynaecoids. A 
combination of alary polymorphism and allometric 
variation has so tar been known to occur only 
on Oncothrips teppcri .Moulton from Australia with¬ 
in galls of Acacia oswaldii (Mound, 1970)-i. Micro- 
pterous and macropterous individuals with distinct 
.structural diversities have hitherto been reported by 
Mound (1971 ) > in Warithrips maelzeri Mound and 
Gryputhrips mantis Karny and to a limited extent 
in Alocothrips hadroccnts (Karny) (Ananthakrishnan, 
1964h 1969-). Among purely macropterous gall 
species such as those of Arrhenotlirips, Mesothrips, 
Gynaikothrips, Eotlirips, etc,, structural diversities are 
often met with, resulting in distinct major and minor 
females. In Byctothrips ayyari the major females 
among the brachypterous as well as the macro- 
pCerous mrnis do not show striking diiferences, 
but the overall dilferences between the minor and 
the major females, whether brachypterous or 
macropterous, are significant. As such we have in 
gall thrips in general (r/) major and minor females 
showing distinct dilTcrcnces in form and accom¬ 
panied by alary polymorphism, (b) major and 
m.nor females not associated with wing polymor¬ 
phism, (r) no distinct major and minor forms, i.e., 
without significant structural diversity, with or 
without wing polymorphism. In cases where evident, 
only apterous and macropterous forms occur, with¬ 
out intermediates. 

Table I 

Showing analysis of wing polymorphs in 


Byctothrips 

ayyari A naiithakrishnan 

Types 

Wing 

No. of 

Percentage 


length 

individuals 

of total 




No, 

Female : 




Wingless 


27 

20% 

Brachypterous I 

150-250 

23 

17% 

Brachypterous 11 

250-300 

49 

36% 

Hemimacropte rous 

350-450 

8 

6% 


(377-449) 


Macropterous 

908-959 

29 

21% 

Total No. 

136 


Males ; 




Wingless 


21 

46-5% 

Brachypterous I 

100-200 

12 

27% 

Brachypterous 11 

200-316 

9 

20% 

Hemimacropterous 

370-377 

2 

4-5% 

Total No. 

44 


Sex ratio: 7:2 

Females : 

Males. 
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Table II 

Comparative morphometries of Byctothrips ayyari showing wing polymorphism 

(in microns) 




Head length/ 
width 

Prothorax 
length/width 

Forefeniorai 

width 

Pterothorax 
length, width 

Foretibia 

length 

Foretarsa! 
tooth, length 

Wingless 

Females 

204-214 

255-265 

234-255 

306-357 

143-183 

71-82 



163-184 

398-418 

153 

357-377 




Males 

173-194 

193-204 

153-194 

275-316 

132-163 

21-31 



133-143 

306-316 

92-102 

296-306 



Brachypterous 1 

Females 

194-245 

194-275 

194-235 

235-367 

133-163 

41-61 

• 


153-173 

296-428 

102-153 

296-326 




Males 

173-183 

184-214 

153-163 

265 

112-122 

31 



153-163 

316-347 

102 

316 



Brachypterous II 

Females 

214-224 

244-265 

244-306 

296-367 

133-143 

61-82 



173 

399-418 

133-173 

347-377 




Males 

163-204 

173-194 

163-184 

237-265 

112-122 

31 



143-153 

316-326 

102 

296-316 



Hemimacropterous 


194-204 

265-275 

245-275 

347-377 

153-173 

71-82 



173-184 

398-428 

163-173 

398-418 



Macropterous 

Female 

245-255 

245-255 

235-245 

337-357 

143-163 

71-82 



173-184 

316-326 

122-133 

388-408 




The impact of alary polymorphism in Bycto¬ 
thrips ayyari is reflected in the nature of eyes and 
ocelli, differences in the shape of antennal segments 
in some cases, the size of the subocular lateral 
prolongation, the size and shape of the forelegs 
and their armature, proportions of the thorax and 
the wide range of differences in the shape of the 
pelta (Fig, 1). The ratio of the head length/ 




Fig. 1. Variations in the nature of the pelta. 
width is constant in the macropterous forms 
(1-4), while in the apterous and brachypterousi 


counterparts it ranges from 1*2 to 1-4. The protho- 
racic length/widih ratio in the apterous and 
brachypterous individuals approaches 0-6-0-9 and 
0-7-0-8 in the macropterous forms. The fore- 
femoral length/width ratio appears much greater 
in the macropterous forms (1*9), 1*8-1-9 in the 
hemimacropterous individuals and 1-5-1-9 in the 
apterous and brachypterous ones. Similarly the 
lorefemoral/foretibial length ratio in the apterous 
and brachypterous forms is 1-4-1-6 and 1*5-1-6 
in the macropterous. Table I provides an analysis 
of the wing polymorphs and Table II the com¬ 
parative morphometries of Byctothrips ayyari in 
relation to alary polymorphs. 

Thanks are due to the U.S. Department of 
Agriculture for the PL 480 grant A7-ENT-77 
during the tenure of which this work was done. 
Entomology Research T. N. Ananth.xkrishnan. 

Unit, T. R. VlSWANATHLAN. 

Loyola College, Madras-34, March 21, 1975. 
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NUCLEAR POLYHEDROSIS OF 
PLUSfA PEPONIS F. 
(LEPIDOPTERA : NOCTUIDAE) 


Lepine Cl al. ( 1953) reported the occurrence of 
nuclear polyhedrosis in Flusia ^^amnia L. and 
Laudeho and Amargier (1963) recorded the 
incidence of polyhedrosis in Phisia chaicytcs Esp. 
Nuclear polyhedrosis of F. chaicytcs Esp. was also- 
reported for the first time from India by Rabindra 
and Subramaniam (1975). Recently a group of 
larvae of Flusia pcponis F. collected from gourds 
died of nuclear polyhedrosis in the laboratory. No 
previous report is available on the nuclear poly¬ 
hedrosis of P. pcponis F. and this seems to be the 
first record. 

The virus collected and purified from diseased 
larvae in the laboratory was inoculated and tested 
in various instars of larvae of P. pcponis F. Snake 
gourd leaves dipped in polyhedral suspension was 
fed to the caterpillars and mortality was recorded 
for different instars. The incubation period was 
found to be shorter in third and fourth instars with 
4-6 days and 5-8 days respectively, compared with 
that of the fifth instar which had an incubation period 
of 7-10 days. 

The polyhedral inclusion bodies in general were 
found to be roughly hexagonal and diameter of 
50 polyhedra ranged from 0-64^4 to 2-32 m with a 
mean of 1-25 p ± 0*05. Electron micrograph of 
section of polyhedron (Fig. 1) showed virus rods 
to be occluded singly. 

To study the histopathological changes due to 
polyhedrosis, fifth instar caterpillars inoculated with 
a dose of 10'» polyhedra/larva were fixed in Alcoholic 
Bouin's fixative (Dubosque Brazil) at 24 hours 
interval and embedded in paraffin according to 
standard procedure. Sections 6-8 g were stained by 
a modified azan staining technique after Hamm 
(1966). 

It was observed that the principal tissues affected 
were fat body, hypodermis, tracheal matrix and 
blood cells. Similar obserx^ations have been made 
by Drake and McEwen (1959) in the cabbage 
looper Tricliopliisia ni (Hilbner). Early signs of 
infection could be observed in fat body and hypo¬ 
dermis only 72 hours after inoculation and the 
symptoms of infection in the cells of the fat body 
was found to be a little more pronounced than those 
in the cells of hypodermis. Infection of tracheal 
matrix, gut epithelium, sarcolemma of muscle 
tissue, neurilemma of nerve tissue, and blood cells 
was noticed 96 hours after ingestion of virus. 
Though the nuclei in the cells of silk glands and 
malpighian tubules were found to be hypertrophied, 
no polyhedra could be observed in these tissues. 
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To find out the cross infectivity of the virus, 20 
third instar larvae of the cabbage looper, Trichoplusia 
Jii (Hiibner) were fed with cabbage leaf treated 
with a heavy suspension of polyhedra isolated from 
P. pcponis F. All the caterpillars died of poly¬ 
hedrosis and the incubation period ranged from 
6-8 days. The virus on inoculation to the original 
host P. pcponis F. was found to be infective con¬ 
firming the cross infectivity of the virus. 



Fig. 1. Electron micrograph of section of poly¬ 
hedron of Pluski pcponis F. showing single embedded 
virions. Line = 0-43 m. 

The authors thank Dr. Jean R. Adams, Insect 
Pathology Laboratory, Beltsville, Maryland, for the 
kind help in preparing the electron micrograph of 
the virus. 

Dept, of Entomology, R. Jebamoni Rabindra. 
Agricultural College and T. R. Subramaniam. 
Research Institute, 

Coimbatore 641003, February 5, 1975. 
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A NEW SPECIES OF TRICHOGRAMMATIDAE 
(HYMENOPTERA) REARED FROM THE EGGS 
OF OXYRACHIS TARANDUS FABR. 
(HOMOPTERA: MEMBRACIDAE) 

Brachygrammatella Girault 
Brachygrammatella Giraull, 1915, Mem. Queensland 
Mils., 3 : 147. 

Pseudbrachygramma Girault, 1915, Mem. Queensland 
Mus., 3 : 148. 

Type species : Brachygrammatella nebulosa Girault. 
Brachygrammatella longiclavata sp. n. (Figs. 1, 2). 

This species is more closely related to Brachy¬ 
grammatella perplexa Girault, but differs from it 
in the following key characters : 

1. For wings less than twice as long as wide ; 
marginal vein thrice as long as wide and 
with 16 setae ; stigmal vein well developed ; 
costal cell of fore wings short ; width of 


facial view ; frontovertex wider than long; ocelli 
red, arranged in obtuse triangle, basal ocellus separated 
by its ow'n diameter from eye and occipital margins ; 
eyes red and smooth ; malar suture distinct ; 
antennae inserted at lower level of eyes ; mandibles 
tridentate with acute teeth. Antennae (Fig. 1 1 
yellowish except basal portion of pedicel and club 
which are infuscated ; scape slightly more than three 
times as long as wide ; pedicel slightly longer than 
wide, longer than ring and funicle segments com¬ 
bined ; two indistinct ring segments present; funicle 
2-segmented, segments much wider than long ; club 
slightly more than twice as long as wide, much 
longer than pedicle and funicle combined, apex 
pointed. Thorax yellowish except two patches on 
mesoscutum, lateral sides of pronotum, metanotum, 
propodeum, pleurites and stemites which are 
infuscated ; pronotum constricted in middle ; 
parapsidal furrow’s complete. Fore wings (Fig. 2) 



Figs, 1-2. Brachygrammatella longiclavata sp. n. (1) Antenna, 9 ; (2) Fore wing, 9- 


transverse hyaline band of fore wings more 

than the length of marginal vein. 

. B. perplexa Girault 

—Fore wings twice as long as wide ; marginal 
vein less than two and a half times as long 
as wide and with 27 setae ; stigmal vein 
rudimentary ; costal cell of fore wings long 
and well developed ; width of transverse 
hyaline band of fore wings much less than 
the length of marginal vein 
. B. longiclavata sp. n. 

Female. 

Head yellowish except genal and ‘ post-genal 
areas which are ipfuscated^ longer than wide in 


slightly infuscated with transverse hyaline band in 
middle, about twice as long as wide, broadly rounded 
at apex ; basal one-third naked ; submarginal vein 
long with an abrupt break in middle ; marginal 
vein dark brown, slightly more than twice as long 
as wide and with 27 setae ; stigmal vein rudimentary ; 
marginal fringe spaced by a distance equal to the 
length of setae. Hind wings hyaline, about five 
times as long as wide ; marginal fringe long, more 
than one-half of wing width, setae spaced by a 
distance equal to one-fifth their length. Legs dark 
brown except basal and apical portions of femora, 
basal and apical portions of tibiae and tarsi which 
are yellowish ; tarsi 3-segmented. Abdomen dark 
except base of dorsum which is yellow; ovipositor 
concealed, arising from b^ pf abdomem 
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Female length : 0-75 mm. 

Holotype 3 J paratypes, India, Uttar Pradesh, 
Aligarh, Fort, ex eggs of Oxyrachis taraiidus Fabr. 
on Acacia sp., 18-9-1974 (M. Yoimiis Khan). 

Materia] in Zoological Museum, Aligarh Muslim 
University, Aligarh, India. 

The present writer is greatly indebted to Dr. S. 
Adam Shafee for his most valuable guidance and 
supervision. He is also thankful to Prof. S. Mash- 
hood Alam for providing research facilities. 
Thanks are also due to Prof. Navvab H. Khan for 
encouragement. 

Section of Entomology, M. Younus Khan. 

Department of Zoology, 

Aligarh Muslim University, 

Aligarh, India, March 7, 1975. 

1. Doutt, R. L. and Viggiani, G., ‘The classification 

of Trichogrammatidae (Hymenoptera: 
Chalcidoidea),” Proc. Calif. Acad. Sci., 
1968, 35, 477. 
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INHERITANCE OF GALL MIDGE 
(PACHYDIPLOSIS ORYZAE WOOD MASON) 
RESISTANCE IN RICE WITH PARTICULAR 
REFERENCE TO CYTOPLASMIC INFLUENCE 
ON ITS EXPRESSION 

Rice gall midge is a serious pest of rice. It has 
been reported that resistance to gall midge is con¬ 
trolled by 1 to 4 g-mesi --*^ ■^. In order to throw 
further light on this phenomenon, studies were 


carried out at the Central Rice Research Institute, 
with crosses amongst three resistant varieties, namely, 
W. 1263 (Eswarakora x MTU. 15), Shakti 
(PTB. 21 X PTB. 18) X IR. 8 and RPW. 6-13 
IR. 8 X Siam. 29) and four susceptible 

varieties, CR. 129-118 (IR. 8 x LXZ-N) x IR. 8, 
IR. 20 (IR. 262 XTKM. 6), Ratna (TKm! 

6 x IR. 8) and Vijaya (Tq, 90 x IR. 8). 

The and F.^ plants were tested in the green house. 
In the case of Fj, three plants from each cross were 
tested. Three to four weeks old plants were 

infested with fertilized eggs (having black spots) 
which were 40-60 hours old (Chatterji et al, 
unpublished). This was repeated for the second 
time where visible symptom of silver shoot was not 
noticed. Silver shoots, fully or partly formed, were 
noticed within two weeks after infestation. Any 
plant showing silver shoot was classified as suscepti¬ 
ble. The F., segregation data are presented in 
Table I. 

The F.jS of the first four crosses (Table 1) showed 
resistant reaction suggesting the dominant nature of 
the gene controlling resistance. However, in the 
cross Vijaya x RPW. 6-13, the F^ plants exhibited 
susceptible reaction although its reciprocal was 
resistant. The F., plants were resistant where 
RPW. 6-13 was utilised as female (Cross 4), where¬ 
as in the reciprocal (with Vijaya as female) the 
F.J plants were susceptible. Further, out of 968 F., 
plants in the cross RPW. 6-13 x Vijaya, 702 plants 
exhibited resistant reaction giving a monogenic 
ratio (3 R : 1 S). In the case of Vijaya x RPW. 
6-13, amongst the 662 Fo plants, approximately 2% 
of the total population showed resi.stant reaction. 


Table I 


Mode of segregation in F.^ generation 


Cross 

Resistant 

Susceptible 

Total 

Ratio 


P-value 

1. CR-129-118 : W-1263 

0=384 

108 

492 

3 :1 

2-44 

0-20-0-10 


E = 369 

123 

492 




2. IR. 20 ■: Shakti 

0-404 

120 

524 

3 :1 

1-31 

0-30-0-20 


E=427 

131 

524 




3. Ratna :< Shakti 

0=427 

115 

542 

, 3:1 

4-13 

0-05-0-02 


E-406-5 

135-5 

542 




4. RPW. 6-13 X Vijaya 

0=702 

266 

968 

3 : 1 

3-17 

0-05-0*10 


E=726 

242 

968 




5. Vijaya x RPW. 6-13 

0 = 13 

649 

662 





O = Observed and E = Expected, 
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There was further segregation in F 3 and the 
behaviour of the progenies is under study, 

A 3(R) : USj in the first three crosses showed 
that resistance was controlled by one dominant 
gene ; however, a slight deviation in x- was obtained 
in the cross Ratna X Shakti (Table I). The present 
results support the findings of Venkatswamy (1973) 
and Satyanarayanaiah and Reddi (1974) who also 
obtained a monogenic ratio. The different ratios 
reported by other workers indicate that the resistant 
parents may differ in their genotypic constitution. 

The differential reaction at the stage in the 
cross RPW. 6-13 x Vijaya and its reciprocal 
suggesting cytoplasmic influence on the expression 
of resistance to gall midge is reported for the first 
time. This observation has practical significance 
from the point of view of breeding for gall midge 
resistance. 

The authors are grateful to Dr. S. Y. Padmanabhan, 
Director and Dr. R. Seetharaman, Head, Genetics 
Division, for many helpful suggestions. They are also 
thankful to Sri. R. C. Das. for his help in growing 
the test matrial. 

Central Rice Research Institute, K. Prasad. 

Cuttack 753006, S. M. Chatterji. 

Orissa, India, March 21, 1975. B. C. Misra. 
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MULTIPLICATION STUDIES OF 
XANTHOMONAS ORYZAE ISOLATES ON 
DIFFERENTIAL RICE VARIETIES* 

Due to lack of effective chemical control 
measures, the use of resistant rice varieties such as 
BJj, Waseaikoku and Sigadis, against bacterial leaf 
blight caused by Xanthomonas oryzae, has become 
common recently, in tropical Asia (AICRIP, 1969^ ; 
Ou et alA, 1971 ; Kauffman and Rao-^ 1972 ; Budden- 
hagen and Reddy-, 1972). Studies on the pathogen 
multiplication gives an idea about the mode and 
extent of infection and spread of the bacterium in 
resistant and susceptible host tissue, enabling us to 
understand better, the resistance mechanism and the 
type of host resistance involved. Reddy and Kauff- 
man'‘> (1973) studied multiplication and movement of 
the pathogen with a single isolate in resistant and 


susceptible hosts. In the present investigation, the 
multiplication of two isolates in three differential 
rice varieties with varied host pathogen reaction 
types, i.e., compatible and incompatible hosi-isolate 
system, were studied. 

Materials and Methods 

The two isolates used in the present 
study are H 66 H 100 obtained from 
Gurdaspur and Ranaghat, respectively. BJ^, 
Waseaikoku and T(Nj-i w^ere used as differential 
varieties. Population assays were made from the 
leaf discs removed after 0, 2, 4 and 6 days from 
inoculation (DAI), at the inoculation point, after 
6 , 8 and 10 DAI at 1 cm and 10, 12 and 14 DAI 
at 3 cm from inoculation point. This method was 
used to eliminate saprophytic contamination as the 
leaf tissue dried up in the susceptible varieties. 
From two inoculated leaves of each variety-isolate 
combinations, 5 mm discs were cut with a cork 
borer at the sites and at intervals already mentioned, 
surface sterilized in 95 cj alcohol for 10 seconds 
and transferred to a tube with 10 ml of sterile water. 
Each disc w'as crushed with a separate sterilized 
glass rod, allowed to set for 30 minutes and then 
mixed thoroughly uith a supermixer. Dilutions 
were made with 1 ml sterile pipettes. The two 
highest dilutions were plated out by pipetting 
0-1 ml of the suspension into PSA plates and 
spread with a sterile glass rod. They were incubated 
at 28° C for 48 hours and the single colonies that 
developed w-ere counted. 

Resit Its 

Lesion development was faster in the com¬ 
patible host-pathogen systems (BJ^-H 100 and 
Waseaikoku-H 66 ) than in the incompatible one 
(BJj-H 66 and Waseaikoku-H 100). The population 
trends of the two isolates on the three rice varieties 
varied, depending upon the leaf area assayed and 
on the genetically controlled host-pathogen inter¬ 
action. 

Population trends at the inoculation point were 
generally similar both in the compatible as well as 
incompatible host-pathogen system. In the BJ^^ 
leaf, for example, H 66 which was lowly virulent and 
a similar multiplication pattern to that of 
H 100, the isolate which was moderately virulent on 
BJj. . Population trends of both isolates started at 
about 1 X 10^ bacteria/leaf disc at 30 minutes and 
increased to 1000 times (1 X 10'=> bacteria/leaf disc) 
at 6 days after inoculation. The same trend was 
noticed for the isolate inoculated to Waseaikoku. 

The population trends of the bacterium were 
markedly different at a distance of 1 cm below 
inoculation point as compared wdth those at inocula¬ 
tion point. In the compatible host-isoiate system. 
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the bacterial population were much higher than that 
in the incompatible host-isolate systems when 
assayed at 6-10 days after inoculation. In T(N)-1, 
the population trends were similar for both the 
isolates, as the host-isolate system was compatible 
in both the cases (Fig. 1). 



Fig. 1. Population trends of H 100 (Top row) 
and H 66 (Bottom row) isolates of X. oryzae in 
leaf tissues of BJi, T (N)-l and Waseaikoku at 
inoculation point, 1 and 3 cm below inoculation 
point of the inoculated leaves. 

* 1 and 3 cm below inoculation point. 

60 minutes after inoculation. 

Each isolate had a remarkably similar population 
trend at the inoculation point in each of the three 
varieties. Population trends were also similar at 
1 and 3 cm below the inoculation point for the 
compatible system. 

A decline in the population of the bacterium was 
observed in Waseaikoku and T(N)-1 at 8 and 10 
DAI at 1 cm and 12-14 DAI at 3 cm from inocula¬ 
tion point, which was probably due to the necrotic 
lesion advancing into these areas in many of the 
leaves. On BJ^, necrosis did not develop so- 
rapidly. 

D iscussion 

The population trends of the three differential 
isolates were similar on all varieties at the inocula¬ 
tion point. At 1 and 3 cm below the inoculation 
point, population trends were markedly different in 
the compatible and incompatible host-pathogen 
system. Same trend has been reported by Rfeddy 
and Kauffman^ (1973). 

Stall and Cook^ (1966) and Scharen® (1959) 
observed equal multiplication of bacterium in 
general in both susceptible and resistant hosts. 
However, the population trends were lower in 
resistant hosts than those in susceptible ones, when 


lower concentration of bacterium was inoculated. 
High population was inoculated to the leaves in the 
present study which may have accounted for similar 
population trends at inoculation point both in com¬ 
patible and in incompatible host-pathogen systems. 
The leaf area assayed in this study was slightly 
larger than that done by Stall and Cook's^ (1966) 
but the bacterial populations at 0 time were very 
similar. The lower population trends of H66 in 
BJj^ and H 100 in Waseaikoku as compared tO' 
those of H 100 in BJi and H 66 in Waseaikoku 
indicate that some sort of host specialisation exists 
in Xanthomonas oryzae indicating that distinct 
differences do exist in the genetically controlled 
ability of these two isolates to multiply and spread 
differentially in the respective varieties. 

Graduate Student, M. S. Mohiuddin, 

Mycology Division, 

New Delhi, 
and 

Plant Pathologist, H. E. Kauffman. 

lARI, Philippines, 

March 3, 1975. 


* A part of M.Sc. thesis submitted by the senior 
author. 
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ON FOLIAR SCLEREIDS IN A FEW SPECIES 
OF SONNERATIA 

In recent years the utility of foliar sclereid typology 
in distinguishing species within the genus has been 
realised by many workers. With this objective in 
view, a few species of Sonneratia have been 
examined based on the reports of previously 
undescribed statements on foliar sclereidsi'S. 

Sonneratia. — S. apetala Buch.—Ham., Sundarbans, 
Wallich 3642 (CAL) ; Pathuria Sundarbans, Heing 
54 (CAL) ; Burma, Pegu river, Kurz 1340 (CAL) ; 
Musadia and Baitarakud, Orissa Tidal Forest, L. K. 
Banerjee 8377 (CAL). S. acida L.f. syn. 
5. caseolaris (L) Engl., Sundarbans, Gamble 10085 
(CAL) ; Anikhet Jungle Hill land. South Andaman, 
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King s.n. (CAL) ; Akayal, Burma, Gilbert Rogers 
155 (CAL) ; Orissa Tidal Forest, L. K. Banerjee 
9445 (CAL). S. alba Sm., Pawut Island, Burma, 
Gilbert Rogers 427 M (CAL) ; Hukitola, Orissa 
Tidal Forest, L. K. Banerjee 8613 (CAL). 
S. griffithii Kurz., Straight Island, South Andaman, 
Prain 16 (CAL) ; Mergui, Burma, A. Meebold 
14153 (CAL) ; Orissa Tidal Forest, L, K. Banerjee 
10260 (CAL). 

Methods 

Leaves from the herbarium sheets of the fore¬ 
going species vi/ere partially cleared with 5% NaOH 
and then in supersaturated solution of chloral 
hydrate according to the technique of Foster-^. The 
classification of Rao and Bhupal"^ is used for describ¬ 
ing the various types of sclereids. 

Cleared leaf expanses of the above-mentioned 
vouchered specimens of the four species of 
Sonneratia have revealed that diffuse sclereids are 
present in the mesophyll. In 5. apetala, sclereids 
conform to vesiculose, rhizo and polyramous asym¬ 
metrical forms with innumerable irregular short or 
blunt processes (Fig. 2). The sclereids have, thick, 
striated cell wall and broad lumen of irregular 
width. In transections they are distributed in the 
aqueous tissue and very rarely, a few of their 
branches protrude into the adaxial and abaxial 
palisade tissues (Fig. 1). They form conspicuous 
idioblasts inside the aqueous tissue and do not show 
any relationship with vein-endings which, very often, 
inhibit dilated terminal tracheids. In 5. acida, the 
sclereids conform to the types described under 
S. apetala (Fig. 4). However, there is a striking 
difference in their distribution inside the lamina. 
In transections, it is revealed that the sclereids have 
their main body inside the aqueous tissue and blunt 
drawn out processes directed towards the compact 
palisade tissue (Fig. 3). Structurally, they are 
similar to those of the sclereids of S. apetala. In 
S. alba, sclereids conform to rhizo and polyramous 
asymmetrical forms with blunt short or drawn out 
processes (Fig. 6). Structurally, sclereids have thick 
cell wall and lumina of irregular width. In transec¬ 
tions, they are found to be distributed both in the 
palisade and the aqueous tissue (Fig. 5). They 
are densely distributed and sometimes it is not 
uncommon to observe their blunt processes showing 
sub-epidermal disposition. The vein-endings have 
well-developed terminal dilated tracheids and do 
not show any contact with sclereids. In S. griffithii, 
sclereids conform to rhizosclereids or fusiform to 
polyramous asymmetrical sclereids with short blunt 
processes (Fig. 8). Structurally, they have thick 
striated cell wall, pits and lumina of irregular width. 
In transections, mostly they are priented in thp 


middle aqueous tissue, often with their processes 
directed towards the palisade layers (Fia. 7), 

In this respect there is a good deal of 

similarity with the sclereids of 5. adda. However, 
the sclereids of 5. are relatively bigger in 

size and densly packed in leaf expanse.' 



I 2 
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Figs. 1 -8. Figs. 1-2. S. apetala ; Figs. 3-4. 
5. acida ; Figs. 5-6, alba ; Figs. 7-8. S. griffithii, 
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The current study has revealed that sclereids con¬ 
stitute a generic character in the genus Sonneratla^ 
They are of diffuse pattern and do not show any 
relationship with terminal tracheids which are 
present at the vein-endings in all the investigated 
species. It is evident that sclereids of varied types 
are present within the mesophyll. Despite their 
variations, there is not much difference in the typo¬ 
logy of sclereids within the genus from species 
to species. However, their distribution pattern 
inside the mesophyll is worthy of attention. Herein, 
there is a scope to utilise the internal patterning as 
a diagnostic character at the specific level. Accord¬ 
ingly, a key as an aid in the identification of species 
of Sonneratia has been built as follows : 

Leaf Expanses 

1. Sclereids mainly in the middle aqueous tissue : 

. S. apetala 

2. Sclereids having their main body in the 

aqueous tissue with drawn out processes 
towards the adaxial and abaxial surface 
. S. acida 

3. Sclereids sparsely distributed in the adaxial 

and abaxial palisade layers as well as in the 
middle aqueous tissue. S. alba 

4. Sclereids densely distributed both in the 

palisade as well as in the middle aqueous 
tissue, sometimes towards the epidermal 
layers. S. gnffithil 

Thus the present study indicates that in the genus 
Sonneratia the typology of sclereids has limited 
diagnostic value and the sterile materials of this 
taxon could be identified only with the utmost 
exactitude in combination with their internal 
patterning. 

Botanical Survey of India, B. C. Banerjee. 

P.O. Botanic Garden, T. Ananda Rao. 

Sibpur, Howrah-3, March 1, 1975, 
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ANTHER AND MALE GAMETOPHYTE 
DEVELOPMENT IN TURNERA ULMIFOLIA LINN. 
(VAR. ANGUSTIFOLIA, WILLD.l 

Turnera ulmifolia is a West Indian plant with bright 
yellow flowers and lanceolate serrate leaves. It is 
a common weed of the family Tumeraceae 
introduced to India (Gamble, 1967), 


Current 
Science 

The anther is tetrasporangiate. In each locule, 
one or two archesporial cell(s) differentiate hypo- 
dermal ly and contain dense cytoplasm and con¬ 
spicuous nuclei (Fig. 1). The archesporium divides 
to form the inner primary sporogenous cell(s) and 
an outer primary parietal cells (s) (Fig. 2). The 
latter by further periclinal division gives rise to two 
secondary parietal layers (Fig. 3). The outer 
secondary parietal layer, however, gives rise to two 
layers, the outermost differentiates into endothecium 
and the inner into a middle layer. The inner 
secondary parietal layer further divides and 
differentiates into a middle layer and tapetum 
(Fig. 4). The anther wall formation is of basic type 



Figs. 1-9. T.S. of anther. Fig. 1. Two arches¬ 
porial cells. Figs. 2 3. At early sporogenous cells 
stage; note the primary and secondary parietal 
layers, respectively. Fig. 4. At late sporogenous 
cells stage; note the differentiation of middle layers 
and tapetum. Fig. 5. Pollen mother cells. The tape- 
tal cells have one to three nuclei. Figs. 6, 7. Dyad and 
tetrad stage, respectively. Figs. 8, 9. One and two- 
celled pollen, respectively. Incipient in situ germi¬ 
nation is seen. (All figures, x 500.) 
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(Davis, 1966). The maximum development of 
endothecium with fibrous thickenings is attained at 
the time when the pollen grains are about to shed. The 
middle layers are ephemeral and degenerate during 
meiosis (Fig. 5). The epidermis undergoes 
anticlinal divisions and become stretched, as the 
anther matures. 

The tapetal cells are large with conspicuous 
nuclei and dense cytoplasm (Figs. 4, 5). During 
meiosis the tapetal cells undergo endomitotic divi¬ 
sions resulting in two to three nuclei in each cell 
(Fig. 5). In some cells two to nine nucleoli are 
seen. Towards the end of meiosis, the tapetal cells 
begin to lose contact with one another. The cells 
are highly vacuolated and degenerate at the mature 
pollen grains stage. 

The primary sporogenous cells undergo a few 
mitotic divisions and finally differentiate into pollen 
mother cells (PMCs) (Figs. 2-5). The PMCs 
divide meiotically giving rise to dyads and tetrads 
(Figs. 6, 7). Microsporogenesis is of the simul¬ 
taneous type and the arrangement of tetrads is 
tetrahedral (Fig. 7). 

The pollen grain has a centrally situated nucleus 
(Fig. 8), it later divide itself into a small genera¬ 
tive cell and large vegetative cell (Fig. 9). The 
mature pollen is shed at the two-celled stage of 
development. In situ pollen germination has been 
observed in all the anther locules (Fig. 9). The 
mature pollen grains are three colporate and the 
exine ornamentation is reticulate and intine is deeply 
stained (Fig. 9). 

The author is grateful to Dr. P. S. Chikkannaiah 
for suggesting the problem, to Prof. M. S. Chenna- 
veeralah. for facilities and to the Government of 
Karnataka for the financial assistance. 

Department of Botany, M. S. Mahalingappa. 
Karnatak University, 

Dharwar, Karnataka, Januaiy 1, 1975. 
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EMBRYOLOGY OF TWO CULTIVARS OF 
NERIUM INDICVM MILL. 

The two cultivars of Nerlum indlcum Mill, differ 
greatly from each other in the structure of the 
flower, fruit and seed formation. In one, the flower 
consists of 5 petals and in the other the number of 
whorls-and the number of petals in each whorl is 
variable," The former ‘cultivar V produces 


seeds and fruits and the later ^cultivar T 
is completely sterile and devoid of fruits and 
seeds. In view of these variations in the 
differential fertility and lack of detailed information 
on the embryology' (except that of Andersson, 1931) 
of these cultivars, the present investigation is under¬ 
taken. Attention is paid to find out the causes of 
sterility in ‘cultiv'^ar 2’ on embry'ological grounds. 

In the general structure and development of the 
anther, the two cultivars show essentially similar 
features, and hence, a common account is given. 
The anther is tetrasporangiate, and its wall consists 
of epidermis, sub-epidermal layer, 3 wall layers and 
a glandular tapetum (Fig. 1). The sub-epidermal 
layer later on develops into fibrous endothecium. 
Tapetal cells are two to three nucleate. The pollen 
mother cells undergo simultaneous cytokinesis and 
produce tetrahedral pollen tetrads. The pollen grains 
are triaperturate and shed at the 3-celled stage. The 
exine is smooth. Pollen polymorphism is observed. 
Three different sizes of pollen grains are recorded 
(Figs. 2-4). Some pollen grains are smaller 
measuring 12-15 fi, some are larger with 30-35 ijl, 
and most of them are in the size range of 21-27 

In vitro germination of pollen grains in different 
concentrations (l.e., 10, 5, 2 and 1%) of sucrose 
are conducted, but neither of the 2 cultivars showed 
satisfactory germination. But at higher concentra¬ 
tion (25%) of sucrose, ‘cultivar V showed some 
germination. Among these three sizes of pollen 
grains the percentage of germination is high in the 
medium sized ones. In a few cases dumb-bell-shaped 
pollen grains are noticed. 

In both the cultivars the ovary is bicarpellary, 
syncarpous and bilocular with numerous ovules on 
axile placentation. The ovule is hemianatropous, 
unitegmic and tenuinucellate. In ‘cultivar V the 
female archesporium is normally 1-celled and rarely 
2-3 celled. Usually one and occasionally two or three 
archesporial cells develop into megaspore mother 
cells which undergo meiotic divisions and produce 
linear tetrads (Fig. 5). The chalazal megaspore develops 
into the 8-nucleate embryo sac of the Polygonum 
type (Fig. 6). Occurrence of double (Fig. 7) and 
triple embryo sacs is not uncommon. Fertilisation 
is porogamous. Syngamy and triple fusion occur 
almost simultaneously. Endosperm is ab initio 
Nuclear but later becomes Cellular. A well- 
developed embryo is formed (Fig. 9). Embryogeny 
conforms tO' the Caryophyllad type and is in agree¬ 
ment with the earlier observations of Mahlberg 
(1960). Polyembryony is rarely observed. 

After fertilisation the epidermal cells of the integu¬ 
ment towards sides become enlarged and accumulate 
deep brown contents. At about 4—8 celled stage 
of the embryo these cells divide and develop into 
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uniseriate multicellular hairs (Fig. 10). While the 
epidermal cells of the integument at the micropylar 
region elongate, accumulate abundant brown con¬ 
tents and directly develop into unicellular hairs 
(Fig. 11). These tufts of hairs from the micro¬ 
pylar region form a parachute mechanism and help 
in the dispersal of the seed. The fruit wall is 
massive and consists of parenchymatous cells. The 
epidermal cells of the fruit wall are large and 
distinct. 



Figs. 1-11. Nerliim indicum Mill. Fig. 1. L.s. 
part of anther lobe showing epidermis, wall layers, 
tapetum and pollen mother cells. Figs. 2-4. Pollen 
grains in different sizes. Fig. 5. L.s. Hemiana- 
tropous ovule showing 2 megaspore tetrads. Fig. 6. 
8-nucleate embryo sac. Fig. 7. Double embryo 
sacs. Fig. 8. Degenerating 4-nucleate embryo sac 
of ‘cultivar 2^ Fig. 9. Mature embryo. Figs. 10, 
11. Multi and unicellular hairs of the seed respec¬ 
tively. 

In the 'cultivar 2’ ovarian degenerations are com¬ 
mon. Although the development of the embryo s^c 


is of the Polygonum type as in ‘cultivar V very 
rarely the embryo sac attains an 8-nucleate stage. 
Degenerations of embryo sacs at 2-4 nucleate stages 
is a frequent feature (Fig 8). Thus failure of 
germination of pollen grains, and degenerations of 
embryo sacs at 2-4 nucleate stage are the probable 
reasons for the failure of seed set in 'cultivar 2\ 
The work on the other factors for the failure of 
seed set in ‘cultivar 2’ are under investigation, and 
a detailed account can be published elsewhere. 

We are thankful to late Prof. T. Sreeramulu, the 
then Head of the Department of Botany, Andhra 
University, Waltair, for facilities and encouragement. 
One of us (K. L. N.) is thankful to C.S.I.R. for the 
award of Junior Research Fellowship. 

Department of Botany, H. Maheswari Devi. 

Andhra University, K. Lakshmi Narayana. 

Waltair, March 7, 1975. 
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OLPIDIOPSIS INDICA SR NOV. FROM INDIA 

Olpidiopsis indica sp. nov., parasitizing Pythlum 
aphanidermatum (Edson) Fitzpatrick, is charac¬ 
terized by the presence of one to three companion 
cells each with smooth walled resting spores. 

During the course of study of lower fungi of 
Gorakhpur, a fallen decaying leaf of Carica papaya 
covered with fungal mycelium was collected from 
wet soil. When bacteria-free cultures of this 
fungal mycelium were grown on sterilized hemp- 
seed halves in sterile distilled water, the mycelium: 
turned out to be that of Pythlum aphanidermatum 
(Edson) Fitzpatrick. On subsequent examination 
some hyphae of this fungus showed the charac¬ 
teristic swellings caused by the parasite Olpidiopsis. 
Further, detailed observations have shown that this 
species of Olpidiopsis does not agree with any 
known species. The following description of this 
parasite is made from its infection in bacteria-free 
cultures of Pythlum aphanidermatum growing on 
sterilized hemp-seed halves in sterile distilled water 
at 22-25° C. 

Olpidiopsis indica sp. nov. 

Phallus endobioticus, holocarpicus, efformans 
amplificationes spharicas vel obovatus ad extremi- 
tatem hypharun hospitis vel in elementis lobulatis 
sporangiorum hospitis et generatim ducens ad 
hypharum septationem; zoosporangia solitaria vel 
multa, generatim ovata, spherica vel ellipsoidea, 
magnitudine variabilia, 17-27*4diam. (13*6- 
35 X 17-27*4 At) (quando ellipsoidea) pariete laeve, 
incolorata, tubis ejectionis 1-3, anguste cylindricis, 
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3*4—17/A longis ; zoosporae ovatae vel elongatae 
3 • 5-5 /JL longae, bifiagellatae, flagellis fere aequalibus, 
prope apicem insertis ; spome quiescentes semper 
unicis duabus vel tribus ceilulis associatis, sphericae, 
13*6-28diam., uno vel duobus globulis refringenti- 
bus ; paries exosporae incolorata, laevis, 1*7-3 *4 At 
crassa; cellidae associatae ovatae vel aphericae, 
6*4—10 *5/A diam., parietibus tenuibus, laevibus, 
incoloratis. 



Fig. 1. A-D. Olpidiopsls indica (Camera lucida 
drawings). A. Two sporangia (S) with discharge 
tube (dt), restig spores (R) with companion cells 
(C) in lobulate elements (L) of host sporangia, B, 
Contributing thallus (Cr) and receptive thallus (Rt) 
in host hypha (Hh). C, Sporangium (5) and resting 
spore (i?) with two companion cells (C) in balloon¬ 
shaped enlargement at the end of host hypha (Hh). 
D, Sporangia, resting spores and companion cells 
of the parasite in host hypha. 

Fig. B. Scale a, the rest scale b. 

Thallus endobiotic, holocarpic, causing oval, spheri¬ 
cal or balloon-shaped enlargements at the end of 
the host hyphae or in lobulate elements of host 
sporangia, and usually leading to the septation of 
the hyphae ; zoosporangia one to several, mostly 
oval, spherical or ellipsoidal, variable in size, 
17—27*4 Ai in diameter (13-6-35 x 17-27*4 when 
ellipsoidal) ; wall smooth, colourless, discharge tube 
one to three, narrowly cylindrical, 3 *4-17 a^ in 
length ; zoospores oval to elongated 3 • 5-5 p- in 


length, bifiageilate, flageliae almost equal in length, 
attached near the apical end ; resting spores always 
with one, two or rarely three companion cells, 
spherical, 13 • 6-28 in diameter, with one or more 
refringent globules, exospore wall colourless, 
smooth, varying from 1*7 to 3*4 a^ in thickness; 
companion cells oval or spherical, 6 -8-10 *5/^ in 
diameter, wall thin, smooth and colourless. 

Parasitic in Pytliium aphanidermanim ( Ed son.) 
Fitzpatrick, collected from fallen decaying leaf of 
Carica papaya, Gorakhpur, U.P., India, October 9, 
1973. 

The host species has been identified with the help 
of key provided by IMiddleton (1943). 

Living cultures of the fungus on the host are 
being maintained in the IMycological Laboratorv’, 
Department of Botany, St. Andrew’s College, 
Gorakhpur, India (S-36j. Preserved culture and 
two slides of the fungus are being deposited at the 
Indian Type Culture Collection, I.A.R.I., New' Delhi. 
Discussion 

In an earlier communication the author 
(Srivastava, 1966) has pointed out that the two 
main characteristics considered together for the 
identification of the species of Olpidiopsls are : the 
identity of the host and the morphology of the 
exospore of the resting spore. The identity of 
O. indica is also based on these two characteristics. 

Sparrow (1960, pp. 929 and 930) has listed four 
species of Olpldiopsis, O. gracHe, O. pythii, O. ciirvi- 
spinosa and O. brevispinosa, parasitizing species of 
PyrIlium. These four species are placed under two 
categories : those having resting spores without 
companion cells and those bearing resting spores 
with companion cell. Olpldiopsis gracile and 
O. pythii have been placed under the first category, 
while O. curvispinosa and O. brevispinosa belong to 
the second category. Both the species bearing 
resting spores with companion cells are characterised 
by the presence of spines on the resting spore. 

The present species also is characterised by the 
presence of companion cell with resting spore and 
therefore should be included in the second group 
of species of Olpldiopsis parasitizing Pyihiiim. 
Out of the three species in this group, O. indica 
is the only one possessing smooth walled resting 
spores. Moreover, the number of companion, cells 
attached with each resting spore in O. indica varies 
from 1 to 3 while in the other two species men¬ 
tioned above only one companion cell is attached 
with each resting spore. 

I wish to thank Prof. J. N. Couch of the Univer¬ 
sity of North Carolina, for critically examining the 
manuscript. I also wish to thank Dr. C. J. Saldanha, 
Principal, St. Joseph’s College, Bangalore, for the 
Latin diagnosis of the species. Dr. Y. B. Singh, 
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providing facilities for the work and Mr. F. Abbasi 
for his help in the drawings. 

Department of Botany, G. C. Srivastava. 

St. Andrew’s College, 

Gorakhpur, India, January 30, 1975. 
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A NEW PLANT RECORD FOR INDIA— 
BWENS minima HUDS. 

Bidens minima Huds (Astraceae) growing in wet 
places in the Dal Lake area of Srinagar is recorded 
for the first time from the Indian subcontinent. In 
Europe the taxon has been described as a variety 
of Bidens cernua L., sen. lat. Bidens ceniua includes 
the plants with nodding heads as originally described 
by Linnaeus (1753). Hudson (1762) separated 
B. minima from B. cernua complex because of 
its small size, erect heads and smooth unequal 
spines of the achenes, and these characters seem 
to be constant in the local populations. As such the 
specific status for B. minima Hudson 1762 is main¬ 
tained. The species has been described and illustrated 
for future reference. 


Fig. 1. Bidens minima Huds. A, Plant; B, Capi- 
tulum ; C, Flower ; D, Antber ; E, Achene. 


Current 
Science 

Bidens minima Huds., FL. Ang. 310 (1762). 

A dwarf marshy plant with few roots arising 
from the base of the stem. Stems simple, erect 

2- 5-8 cm high, cylindrical. Leaves oblong- 
lanceolate, opposite-decussate, 5-10 mm long, 
1*5-2 mm broad, sessile, acute, entire with a single 
prominent mid-vein. Flower-heads terminal 
solitary (rarely 2), 5-7 mm diam., companulate, 
erect; outer phyllaries 4-6, broadly lanceolate; 
inner 4-8, lanceolate or oblong, all yellowish with 
brown streaks ; receptacle flat, naked. Florets 
homogamous few (9-15), 5mm long, yellowish; 
stamens synantherous, filaments fiat, anthers com¬ 
pressed base hastate with an acute apical appendage ; 
ovary tetragonal with 4 unequal bristles. Achenes 

3- 5 mm long, 1 mm broad, tetragonal, smooth, 
brown, with 2 short and 2 long, erect spines. 

Flowers—September and Fruits—October. 

Dal Lake ; on floating islands. 

Post-Graduate Department of A. Majeed Kak. 

Botany, G. N. Javeid. 

The University of Kashmir, 

Srinagar, Kashmir, February 26, 1975. 


PRELIMINARY STUDIES ON THE GENETIC 
AND BREEDING BEHAVIOUR OF RADIATION 
INDUCED MACROMUTANTS IN BARLEY 

Though mutants are mostly deleterious, ‘ good ’ 
mutations have been found in barley. Mutation 
research in India has also resulted in the production 
of fully awned type in awnless New Pusha hexaploid 
wheats^ and in the production of an awned mutant in 
an awnless paddyL Verughese and Swaminathan^i 
also induced an amber colour mutant (Sarbati 
Sonora), in Sonora-64, a dwarf Mexican wheat, 
by use of X-rays and gamma rays. This paper 
describes four recessive gene mutations induced in 
barley by the application of gamma rays. 

Material and Methods 

Dry barley seeds of cultivar K.^^ were irradiated 
with five gamma ray exposures of 10,000 R, 
15,000 R, 20,000 R, 25,000 R and 30,000 R from 
cobaIP5« source at the Bhaba Atomic Research 
Centre, Trombay. 200 seeds from each treatment 
including the untreated normal were sown in the 
field for Seeds from M.(^ semi-sterile plants of 
each treatment were grown in M^. On the basis 
of morphogenetic differences, lethal, semi-lethal 
and viable mutants were classified into 18 distinct 
types. 

Four mutants, namely, liguleless-auricleless 
(15,000 R) ; dense eared-triple awned (20,000 R), 
dwarf-erect (30,000 R) and cream-yellow-green 
(20,000 R) were selected and grown in M^. They 
were crossed with the normal parent and F^^ and 
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data collected for studying the inheritance of the 
mutant genes. Test of significance for the segre¬ 
gating population was made with the Chi-square 
method. 

Results 

Ligiileless-auricleless mutant. —^The liguleless- 
auricleless mutant (Fig. 1) did not survive to 
maturity. This particular mutant is thus a homozygous 
lethal. The mutation was detected in the progeny 
of a translocation heterozygote, and every year a 
few mutant plants appear as lethal homozygotes 
in the progeny of such translocation heterozygotes. 
In one heterozygous line 17 normal plants and 7 
Hguleless-auricleless plants were obtained. For a 
3:1 segregation, y^^O'222, P > 0-05. This is a 
single gene recessive mutation. 



Figs. 1-4. Fig. 1. Left : A normal tiller with 
ligule and auricle ; right : liguleless and auricleless 
tiller. Fig. 2. Left; A normal spikelet with two 
small outer glumes ; right : a mutant spikelet showing 
modification of the small outer glumes. Fig. 3. A 
dwarf erect mutant showing a drooping earhead. 
Fig, 4. Left : A normal green plant; right : a 
cream-yellow-green mutant. 

Dense eared-triple awned mutant. —^The mutant 
showed abnormal growth of the small outer glumes. 
The modfied bases of the outer glumes and its 
enlarged tips appeared like two accessory awns 
(Fig. 2). This mutant plant was isolated from a 
translocation heterozygote. The mutant was crossed 
with the standard normal but grains were not 
formed. Offsprings of the original heterozygote 
segregated into 40 normal and 11 mutants. The 
for 3: 1- 0-322, P > 0-05. 


Dwarf-erect mutant. —This mutant shovied ver>' 
dwarf, erect and compact plants (Fig. 3). Leaves 
were short, broad and dark green. Spikes are 
short and compact with short awns. The lowermost 
internode of the rachis is elongated and has a 
tendency to droop. The mutant was crossed with 
the normal. The produced normal plants, indi¬ 
cating that the dwarf character is recessive. But the 
Chi-square (x-) analysis could not be tried due 
to insufficient plants obtained in Fo. 

Cream-yellow-green mutant .—^The first three leaves 
of this mutant are pale green, while the subsequent 
leaves emerge as cream-yeilow (Fig. 4). This 
chlorophyll deficient mutant was crossed with the 
standard normal. All F^ plants appeared normal 
green, and in F^„ 45 normal green, and 16 chloro¬ 
phyll deficient plants were obtained. This fitted 
w'ell to a 3:1 monohybrid ratio (x-= 0*245, 

P > 0-05). This character is thus due to a recessive 
gene mutation. 

Discussion 

The above mutants have been reported earlier^. 
The liguieless-auricleless mutant segregated in a 
3 : I ratio in F^> with no separation of the twO' 
characteristics. Schooler considered that the 
liguieless-auricleless characters are completely 
linked, F^ data from the cross dense eared-triple 
awned mutant and normal revealed a monofactorial 
mode of inheritance. Several workers assigned the 
gene for elongated (awned) glume e to chromosome 
2 of barley, while Doney- placed the gene for fine 
awned glume mutant in chromosome 1. Notzis and 
Nybom'^ induced about 10 similar mutations which 
were allelic to F e of the variety Triple-Bearded 
Mariout. Regular occurrence of a few liguieless- 
auricleless and dense eared-triple awned mutants in 
the progeny of their respective translocation 
heterozygotes suggests that the mutant genes for 
those two characters are located in one of the 
chromosomes involved in those two translocations 
at or near the break point (assuming that all 
translocation heterozygotes segregate and no non¬ 
translocation plants do). Earlier workers reported 
that most mutations that produce a dwarf pheno¬ 
types, such as brachytic, many-noded dwarf and| 
others, are recessive. The F^ of the cross between 
dwarf and normal produced normal plants, indi¬ 
cating that the dwarf character is recessive. The 
mutant also showed moderately elongated basal 
rachis internode. Similar X-ray induced mutations 
were reported by Kasha and Walker^. They con¬ 
cluded that the gene lb- was not allelic to lb, but 
Ib^ and Ih^"" were allelic. It is not known whether 
the dwarf plant and the elongated basal rachis inter- 
node are two different mutations or two different 
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expressions of the same mutation. Of the above 
three lb mutations, ib and ib-, have been assigned 
to chromosome 1". For dwarf mutations, one-, 
two-, and three-factor inheritance has been 
reported, but Heiner^ concluded that such a character^ 
may be determined by a dominant gene. The Fo 
data from the cross, cream-yellow-green and normal 
segregated in a 3:1 ratio, indicating that the 
mutant character is recessive. 

Department of Botany, B. C. Goswami. 

Gauhati University, 

Gauhati, Assam, March 3, 1975. 
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Some New Records of Snakes (Reptilia : Serpentes) 
from Jammu and Kashmir State 

During our extensive investigations on the fauni- 
stic suiwey of the herpetiles inhabiting Jammu and 
Kashmir State, the following species of snakes were 
recorded from the type localities shown against 

SI. No. Snake species 

Family: TYPHLOPIDAE 

1. Typhlops par rectus Stoliczka 

2. Typhlops braminus (Daudin) 

Family: BO ID A E 

3. Eryx conicus (Schneider) 

4. Eryx johni (Russel) 

Family: COLUBRIDAE 

5. Boiga trigonata (Schneider) 

6. Boiga midtifasciatiis (Blyth) 

7. Coluber rhodorachis (Jan) 

8. Ptyas mucosus"^ (Linn.) 

9. Sphalerosophis articeps (Fisher) 

10. Sphalerosophis arenarius (Boulenger) 

11. Trachischium fuscum (Blyth) 

12. Amphiesma stolata* ** (Lirni.) 

13. Lycodon travancoricus (Beddome) 

14. Fowlea piscator (Schneider) 

Family; ELAPWAE 

15. Bunguriis coendiis (Schneider) 

16. Naja naja oxiana {E\ch.vJ 2 i\&) 

Family: VJPERIDAE 

17. Echis carinatus (Schneider) 

18. Viper a russeli (Shaw) 

* Common in J and K State. 

** Common in Jammu region. 


each. This, however, adds to the bulk of already 
known ophidian fauna of the State. 

Eighteen species of snakes which are documented 
in this paper belong to five families and fourteen 
genera. 

Type locality 


Reasi, Udhampur, Kathua and Bhaderwah. 

Jammu and Udhampur. 

Chhamb Sector (Jammu), Kathua, Udhampur and 
Bhaderwah. 

Bhaderwah, Kathua, Jammu and Udhampur. 

Bhaderwah, Nagrota (Jammu), Udhampur and 
Baramullah. 

Udhampur, Jammu, Srinagar, Bhaderwah. 
Udhampur, Bhaderwah and Srinagar. 

Reasi, Kathua, Udhampur, Ramnagar (Jammu), 
Bhaderwah, Uri and Anantnag (Kashmir) 
Udhampur Kathua and Bhaderwah. 

Jammu and Bhaderwah. 

Kathua. 

Anantnag (Srinagar). 

Jammu, Udhampur and Bhaderwah. 

Udhampur and Bhaderwah. 

Udhampur, Kathua, Jammu and Bhaderwah. 
Kathua, Chhamb and Udhampur. 

Jammu, Kathua and Udhampur. 

Jammu, Kathua, Udhampur and Bhaderwah. 
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Our thanks are due to Shri T. S. N. Murthy, of 
Southern Regional Station, Zoological Survey of 
India, for his sincere help in the positive deter¬ 
mination of the species of snakes. One of us 
(BDS) is thankful to the Principal, Government 
College, Poonch, for his constant encouragement. 

Department of Zoology, B. D. Sharma.*- 

Govt. College, Poonch, Tej Sharma.^-"' 

(J & K State), 

January 24, 1975. 


Head of the Department of Zoology. 

Preseut Address : Department of Zoology, 
Government College, Poonch. 


Triticale Mutants with Amber Coloured Seeds 

Proper seed development with attractive colour 
of the seed coat is a major problem with the 
existing varieties of triticales. Efforts to solve this 
problem through pedigree and mutation breeding 
is in progress at Genetics Division, I.A.R.I. An 
encouraging result obtained through mutation 
breeding is reported here. 

Seeds of triticale strain S. 141 developed here were 
treated with aqueous solution of nitrosomethyl urea 
(NMU). The seeds were soaked in distilled water 
for 16 hours. Then they were transferred into 
0*01% of NMU for 6 hours. Then the seeds were 
thoroughly washed with water and sown in field 
to raise the generation, in 1971-72 rabi. 

M.> population of about 20,000 plants derived from 
selected seeds of 500 plants was critically 
screened for seed colour variation. Two plants 
could be identified which had attractive amber 
colour and better developed seeds. Isolation of 
such types marks a significant step in triticale 
breeding. This forms the first report on progressive 
mutants of triticale with amber and better filled 
grain. 

Table I gives the comparative idea of the mutants 
and the control. 

Table I 


Comparison of triticale mutants with the control 


Character 

Control 

(S-141) 

Mutant-I Mutant-II 

Plant height (cm) 

132-50 

125-00 

130-00 

Days to flowering 

97 

93 

92 

Days to maturity 

159 

149 

157 

Seeds/Spike 

72 

86 

80 

Fertility (as %) 

61 

75 

72 

Seed coat colour 

Brown 

Amber 

Amber 

Seed protein % 

14-2 

17-8 

17-2 


Stabilization and evaluation of these mutants is 
in progress. These are also being used in triticale 
improvement programme. 

Division of Genetics, V. Ramanatha Rao. 

Indian Agricultural M. G. JosHi. 

Research Institute, 

New Delhi-12, April 7, 1975. 
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ANNOUNCEMENTS 

The Mehta Research Institute of Mathematics and 
Mathematical Physics 

With the financial help of Mehta Trust and the 
grants from the Governments of India and Uttar 
Pradesh the above Research Institute has been 
started at 26, Dilkusha, New Katra, Allahabad-2. 
In the first phase (1975-78) the Institute will devote 
itself to the following branches of Mathematics : 

(1) Pure Mathematics : 

(a) Mathematical Analysis, 
ib) Functional Analysis, 

(c) Theory and Methods of Solution of 
Ordinary and Partial Differential Equa¬ 
tions, etc. 

(2) Applications of Mathematics : 

(a) Environmental Dynamics, 

{b) Probability Theor>% Stochastic Processes, 
Information Theory', 

(c) Mathematical Education, 

(d) Mathematical Models and Techniques in 
Educational Systems, Evaluation, etc. 

3. During the second phase research facilities will 
be developed in the following branches : 

(a) Non-equilibrium Thermodynamics, 

(b) Quantum Physics, Phase Transitions, 

(c) Relativistic Mechanics, General Rela¬ 
tivity. 

4. Prof. P. L. Bhatnagar, who is known for his 
contributions to Applied Mathematics, has taken 
charge of the Institute as its first Director. 
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SOME METHODS OF REPRESENTATION OF PROTEIN CRYSTALLOGRAPHIC 

STRUCTURAL DATA 

R. SRINIVASAN and R. BALASUBRAMANIAN 

Centre of Advanced Study in Physics, University of Madras, Guindy Campus, Madras 600 025, India 


rpHE data in the form of three-dimensional atomic 

coordinates that results from an X-ray analysis 
of a protein crystal form the basis for extracting 
different types of information about the tertiary 
structure of a protein molecule. Conventional 
method of model building modified suitably as in 
the Kendrew models give an overall picture of the 
intricate three-dimensional architecture. The com¬ 
plete specification of a molecule by the three- 
dimensional Cartesian atomic coordinates may be 
replaced in principle by a different set of parameters 
such as the conformational angle parameters. Thus 
for instance the set of (p-ijj angles^ at each C'^-atom 
specifies completely the relative positions of the 
backbone atoms in the protein chain. Other con¬ 
formational parameters are also needed- to make 
the specification of a molecule complete, including 
the side chains. The use of the parameters 

is convenient for the description of the chain fold¬ 
ing and is used widely, in particulaf, in the various 
approaches to prediction of protein conformations 
by theoretical and semi-empirical methods^. The 
three-dimensional models are at times felt to be 
unwieldy. The 0 -jp diagram although is simple and 
powerful, is not convenient for certain purposes, 
such as when one wishes to find which parts of 
the molecule are close to each other and so on. 
The so-called distance map'^ ^' can yield this informa¬ 
tion and has been found more useful in drawing 
certain conclusions on the evolutionary correlations® 
in proteins through similarities in their patterns. 
Other types of analyses have also been reported for 
other purposes such as plotting of the distance 
(/^ i+ 3 ) between C“ atoms separated by three 
residues'^ or the number of C<=^-atoms within a 
specified distance from a given atom^. Recently 
we have examined quite generally different types 
of such representation of the three-dimensional data 
that are possible. This is a short report of some 
of the main findings from our investigations. 
Broadly the different types of analyses may be 
classified into two categories of representation of 
the available data, namely, one- and two-parameter 
representations.* The 0 -^ diagram and the 

* In principle one should include the possible 
three-parameter representations also. We shall not 
consider these since the source itself is such a toee- 
parameter representation and our aim is at simpli¬ 
fied analysis. 


(r—/■) distance map may be considered as two 
two-parameter representations. The chain-plott of 

4+3 typically a one-parameter representation. 

A few other possibilities we have tried are as 
follows : firstly, we have tried the torsion angle 
involving the four atoms C*., and 

around the virtual bond denoted 

by for a chain-plot. • Figure 1 shows a typical 
chain-plot of 6^ for myoglobin. Unlike the 
plot the e values have a wide range, namely, — 180= 
to + 180° and in addition they alsO' give information 
about the sense of folding of the chains as one 
progresses along the chain. Standard conformations 
such as the a-helix have characteristic values of 6 
which can be calculated from the standard dimen¬ 
sions and 0 , if; values of a pair of peptide units. 
For the a-helix 0 turns out to be 50°. The a-helical 
regions are seen to have fairly a constant value 
around 50° (Fig. 1). 


HYMLOSiX 
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Fig. 1. Chain-plot of di for myoglobin. For con¬ 
venience every tenth residue is marked by. 

During these investigations w^e have found it con¬ 
venient to evolve a few new parameters which 
enable us to characterise helical segments and their 
analysis. Some of the one- and two-parameter 
representations to be described below involve these 
new parameters. 

Thus considering the C® atoms of a chain to lie 
on a perfect helix ( i.e., with C“, — lengths 

and a. =CVi angles all equal) a 

consecutive group of four atoms, 

tna-y considered to form the smallest seg¬ 
ment of the helix. If hi denotes the unit vector along 
the direction of the axis for the above segment, one 
may consider in general the directions of the axes 
of the different helical segments given by hi, 
etc., and devise parameters for representations. For 

t We use the term chain-plot to denote plotting 
of the value of any chosen parameter as a function 
of the residue number in the chain. 
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instance, the ar.eie berv.een ihe axes- oi successive 
segments : and — 1, denoted by ma\ be used 
for a cha'n-piot. In region^ of perfect hel-.x these 
values will have a constant zero value signifying 
perfect adgnmeni of successive segments. A typical 
Tj- plot for myoglobin is shown in Fig. 2. 



ZTn~~ 1^ 




' ‘ ■ 
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--- 




Fig. 2. Chain-plot of for myoglobin. For 
convenience very tenth residue is marked by. 

With the available axial directions //j, hj one 
may also plot the interaxial angles for two 
segments : and j and is thus a two-parameter 
representation. This is somewhat similar to the 
. distance map excepting that the parameter used 
now is an angle. Figure 3 shows the ’f],: map for 
myoglobin, a-helixal regions are characterised by 
triangular blocks along the diagonal. 



Fig. 3. '> 7 -i-plot for myoglobin. The various 
helical segments A, B, etc., are marked along the 
diagonal. Dark, gray and blank regions correspond 
respectively to v ranges of 0= to 60=, 60- to 120= 
and 120= to 180=. 

The other representation may be described more 
appropriately as a two-dimensional representation. 
Here one makes use of the axial direction k, for 
the various segments and plots a stereographic 
project’on, well known to ciystallographers. This 
projection has the advantage that the relative angles 


t In an actual case of a protein, a segment of 
four atoms C^i, C®/-o need not form a 

part of a regular helix. Still a helical axis direc¬ 
tion hi for such a segment can be found as a first 
approximation and used for our purposes. 


of directions come out conveniently while the 
information about distances in the structure com¬ 
pletely disappear. Thus for instance the relative 
angular orientation of say a-helical segments can 
be readily discerned (Fig. 4). Ideally for a 



Fig. 4. Stereographic projection for in 
m\ oglobin with -f- Z pointing upwards. Helical 
regions A, B, etc., are marked near respective seg¬ 
ments. 

perfect helix the projection of points corresponding 
to successive segments should superpose in projec¬ 
tion but in practice one obtains only a dense 
distribution about a point corresponding to the 
mean direction. The density of packing of the 
points also indicates the relative tightness or perfec¬ 
tion of the helices {e.g., compare helix E and B 
in Fig. 4). 

Further investigations are in progress and will 
be reported in due course. 
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N»-COORDINATED ISOMER OF BIS (4-IMINO-2, 3-PENTANEDIO.\E-3-OXIME) PALLADIUM (U) 
Miss B. P, SUDHA, N. S. DIXIT and C. C. PATEL 

Department of Inorganic and Physical Chemistiy, Indian Institute of Science. Bangalore 560 012, India 


ABSTR.4CT 

The isomer Pd (lAI) o has been isolated for the nrsr time either by reduxing the 
asymmetrically coordinated palladium complex, Pd (lAi i {lAF - ( where, lAI and lAP denote 
N-coordinated and O-coordinated isonitrosoaceudacetonate imine respeaively i or by consiiraents 
combination method at elevated temperature for a long time. Magnetic and spectral data 
suggest that the complex has a square planar stereochemistr\' around the metal-ion with both 
the ligands coordinated through nitrogen of the isonitroso groups. 


Introduction 

SONITROSO-/3-KETO imine ligands constitute 
an interesting class of systems, because of their 
ability to form isomers with ‘intramolecular’ as 
well as -intermolecular’ chelate linkage. Isonitroso- 
acetylacetone imine, for example, can form three 
chelate linkage isomers as shown in Fig. 1. These 



Fig. 1 



isomers involve O- or N-donors of the isonitroso 
group and the imine nitrogen as coordination sites. 

Nickel (II)^ palladium (II)- and copper (11)3 are 
shown to form complexes of the type I with 
isonitrosoacetylacetone imine. Recently, such a 
structure has been confirmed by x-ray diffraction 
studies^. There is no report so far, on the isolation 
of either of the isomers II or III. However, the 
possibility of formation of isomer II of palladium (II) 
in chloroform medium has been indicated spectro¬ 
scopically. In this paper, we report the isolation and 
characterisation of the isomer of the type II for the 
first time with palladium (II). 

Experimental 

Isonitrosoacetylacetone imine was prepared by 
the method of Wolff et al^. Palladium (II) 
chloride was obtained from Arora-Methey, Ltd., 
Calcutta. Chloroform (A.R.), a B.D.H. product, 
was used without further purification. Bis (isonitroso¬ 
acetylacetone imino) palladium (II) was prepared 
by the reported method^. Magnetic susceptibility 
of the complex was determined by the Gouy method 
using Hg [Co(NCS) 4 ] as the standard. I.R. spectra 
in Nujol mull were recorded on a Carl-Zeiss 
UR-10 spectrophotometer, equipped with LiF, NaCl 


and KBr optics. The electronic spectra of the 
complexes in mull were recorded on a Unicam 
700-A recording spectrophotometer. 

Preparation of the Complex 

The complex, Pd fIAI)o, was prepared by the 
following two methods. 

Method /,—^The asymmetrically coordinated red 
palladium complex, Pd (LAI) flAF) ('0*2 g), was 
taken -in chloroform (400 ml) and refluxed over a 
water-bath for about 16 hours when the solid 
suspension slowly dissolved to yield an yellow solu¬ 
tion, which on cooling gave a brown complex. It 
was filtered, washed wfth chloroform and dried in 
air. 

Method 11 .—Palladium (ID chloride (0-2 g), 
isonitrosoacetylacetone (0*2 g) and ammonia (5 ml) 
were taken in 500 ml chloroform and reflu.xed over 
a w'ater-bath for about 50-55 hours. The resulting 
yellow solution on cooling gave a brown complex. 
It was filtered, washed with chloroform and dried 
in air. 

The complex prepared by both the methods was 
shown to be identical as indicated by their colour, 
infrared spectra and chemical analysis. 

Resltlts and Discussion 

The diamagnetic nature of the complex suggests 
square planar stereochemistry of the complex 
around palladium (11). The I.R. spectrum of the 
asymmetrically coordinated palladium (II) complex, 
Pd (lAI) (lAI') show^s two' non-coordinated 0=0 
bands at 1684 cm"- and 1655 cm'^ and two N~H 
bands at 3280 cm"^, 3210 cm"^ (sh). The brown 
complex obtained by refiu.xing this compound in 
chloroform shows a single carbonyl and N-H 
stretching bands at 1655 cm'^ and 3260 cm"t respec¬ 
tively in its infrared spectra. This observation 
suggests the intramolecular linkage isomerisation to 
symmetrically coordinated isomer either n or m. 
In deciding between these two isomers, the positions 
of carbonyl and N—H bands are important since 
these bands are shown to vary considerably 
depending upon the mode of coordination of the 
isonitroso group. The position of the carbonyl 
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band observed in ihe brown complex corresponds 
to the lower band ai 1650 cm"- of Pa ?L\1) (lAI'). 
This band has been assigned lo the N-coordinated 
:soniiroso-,j''keio imine. I: is imponant to note here 
that the CrrO frecaency of the O-coordinated 
isoniiroso->-keio imine ligand occurs at a higher 
frequency compared to the N-coordinaied isonitroso- 
rTketo imine ligand. The band at 3260 cm"* 
assigned lo N-H stretching mode of Pd ? IAI,)o 
agrees well with the higher frequency band obseiwed 
in the I.R. spectra of the asymmetrically coordinated 
palladium :TI*, nickel (11 i and copper (IT* com¬ 
plexes of the same ligand. This band is also 
assigned to the X-coordinated isonitroso-.:;-keto 
imine ligand. These evidences suggest that both 
the ligands are coordinated to palladium IT!) 
through nitrogen donors of the isonitroso groups 
in the brown comple.x. 

The proposed structure for the complex is further 
supported by comparing its eiectronic spectrum 
with that of Pd (lAIf flAI'i in the solid state. 
The assignment of the electronic spectral bands of 
Pd (lAI y, are given in Table I. 

Unlike Pd lIAI)^., which shows four bands in the 
visible region, Pd ^ IAI ) I L\r) shows a broad 
shoulder around 21200 cm"% which may possibly 
be the expected J-d transition. The differences in 


the electronic spectra of the two complexes also 
iUppon the proposed structure for the former 
complex. 

Table i 


Electronic spectral bands of Pd (lAI)^ in mull 


V in cm“^ 

Assignment 

22700 

Possibly a charge transfer 
band 

20600 


18500 


17000 

1.1, J 1a2„ 


The isolation of the present complex shows that 
the kind of chelate linkage isomer formed by the 
ison:troso-,j-keto imine ligands depends upon the 
physical conditions like temperature, solvent, etc. 
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3, 5-DICH LORO 2-HYDROXY ACETOPHENONE OXIME AS A CHELATING AGENT: 
STUDIES ON ITS PALLADIUM (II) CHELATE 

KEEMTI LAL .and S. P. GUPTA 
Chemistry Department, D.S. College, Meerut-250 002 


ABSm^CT 

3, 5-Dichloro-2-hydroxyacerophenoGe oxime tDCHAOj has been found to be a good 
reagent for gravimetric estimarioa of palladium and for its separation from other ions. The 
composition and stmcrcre of the chelate are srcdied by microanalysis, pH metric titration, I.R. 
and Electronic speara. 


I^-HYDROXY keto-oximes have been successfully 
used as chelating reagents. The gravfmetnc 
and spectrophotometric studies of the metal chelates 
in solution have been reported by several workers^"-^. 
Gupta and Lai*"'” have reported the physico-chemi¬ 
cal studies on the chelates of Co HLl, N: {III and 
Co fll) with 3,5-dichloro-2-hydroxyacetophenone 
ox-me fDCHAO). In this communication, we report 
DCHAO as a gravimetric reagent for Pd HI). The 
composition and structure of Pd i II i chelate has 
been determ-ned on the basis of micro-analysis, 
pH metric titration, I.R. and Electronic spectra. 

Exteriment.al 

DCHAO was prepared as reported earlierT An 
ethanolic solution (0*5^1 of the li^nd was 


employed for the gravimetric studies. A solution 
of palladium chloride was prepared from B.D.H. 
{.A.R.) sample in 0-05 M HCl and standardised 
grav’.metrically. Solutions of other ions were 
prepared from reagent grade samples. NaOH solution 
<0-05M) w’as used for the pH titration using 
systronic pH meter (type 322). 

Determination of Palladium (11) 

Metal ion solution (-w20mg) is diluted to 
100-125 ml and the pH adjusted (1-0 to 5-0) 
wrth hydrochloric acid and ammonium hydroxide 
buffer, heated to 60-70° and treated with (0*5%) 
ethanohc solution of DCHAO dropwise with con¬ 
stant stirring (about double the theoretical amount). 
The precipitate (yellow) was digested pn water-batlt 
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for about half an hour. It was filtered w^hile hot 
through sintered glass crucible (G-4), w-ashed with 
hot water and finally with 60ethanol, dried at 
100-120= C to a constant weight. It has been 
found that palladium can be quantitatively determined 
in the pH range 1 * 5-4-0. The gravimetric factor 
(metal/metal complex) is 0-19544. 

Study of Interference 

The procedure w-as the same as in the absence 
of foreign ions. The interference of Cu (II) and 
Fe (III) has been removed by using EDTA and 
tartaric acid (masking agent) respectively. Excess 
(10-15 times) of cations like UOo (II), Ni (II), 
Co (11), Zn(II), Cd(II), Mo (VI), Hg(II), 
Mn (II), Sb (III), Bi (III), As (III) and sufficiently 
large e.xcess of anions like Cl", Br", I“, NO 3 " NOo", 
COa^, C 0 O 4 "", 504 "", S 3 O 3 "", P 04 = citrate and 

tartrate do not interfere at pH 2-0. 

From the solution containing both palladium 
and cobalt/nickel, palladium was first precipitated 
as above at pH 2-5 and from filtrate, cobalt/nickel 
was precipitated at pH 7-5 and 6-5 respectively as 
reported earlier.*^ 

Accuracy of the Estimation 

Palladium (6-50 mg) could be estimated with an 
accuracy of ±: 0-4%. At lower concentrations of 
the metal (4-6 mg.) the error was about 4% 
higher. 

Analysis 

Elemental analysis for Pd (CgHQNOoClo)o : calcu¬ 
lated N5-14, Cl 26-08 and Pd 19"^-54*’%“, found 
N5-17, Cl 26-04 and Pd 19-58%. 
pH Metric Titration 

The titrations were carried out with the solu¬ 
tion containing metal and the ligand in the. ratio 
1 : 0, 1 : 1, 1 : 2 and 1 : 3 with ^0-05 M NaOH. 

Figure 1 represents the change of pH with the 
addition of alkali to various systems. Since pal¬ 
ladium solution was prepared in 0-05 M HCl, 
necessary correction was made while evaluating the 
composition. Curve A (1:0, metal : ligand) shows 
tw'o inflexions at 5 and 7 moles of alkali due to 
complete neutralization of acid and precipitation of 
metal as hydroxide respectively. 

Curve B (1 : 1 , metal : ligand) shows a lowering 
of pH due to the liberation of proton from the 
hydroxyl group on complexation with palladium. 
It is assumed that (1:2, metal : ligand) complex 
is formed, hence one proton released and half of the 
metal ion remains in free state. Both the released 
proton and free metal require two moles of alkali 
and five moles of alkali are needed for the acid, 
therefore one inflexion is observed at about 7 moles 
of alkali. Curves C and D are also very similar 


to Curve B and confirm the 1 : 2 complex forma¬ 
tion in this case. 

Metal ligand ratio is also determined by Fenger 
et aJ> method and found to be 1 : 2 . 



Fig. 1. pH metric titration of palladium chloride 
(5 ml, 1 X 10-^ M in 0-05 M HCl) with (0-05 M) 
NaOH. Curves A, B, C and D obtained in the 
presence of 0, 5, 10 and 15 ml of ligand (0-01 M) 
respectively, total volume 25 ml. 

LR. Spectra 

I.R. spectra of the ligand and chelate were 
recorded from 4000-^00 cm'i. In the ligand, two 
bands at 3333 and 3060 cm"i are assigned to intra- 
molecularly bonded hydro.xyl and aromatic C-H 
stretching frequencies respectively^, which shifts to 
2850 cm"i in the chelate. The bands observed at 
1580 cm'i and 1560 cm‘i are due to CrrN stretching 
and ortho substituted benzene ring vibration in the 
ligand. These two bands are coupled with each 
other and it seems reasonable to assume that the 
peak at 1560 cm”i is due to CzrN stretching vibra¬ 
tion, since these bands are low’ered to 1532 cm’i 
in the chelate. The frequency arising at 1645 cm'^ 
is ascribed to 0-H deformation mode which is in 
good agreement with the results obtained by Rama- 
swamy et alS^, Very strong band at 1260 cm"i 
can be assigned to N-O stretching, and this shifts 
to 1230 cm"i in the chelate. Blinc and Had?i^<^ 
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expiaineJ ihe sh:t'i of N-O frequency to higher 
region on the basis of the contribution of polar 
structure of the ligand. The metai-nitrogen and 
metal-oxygen stretching vibrations have been recorded 
at 520 and 5S0 cm"^ respectively. 

Thus it is clear that on chelation hydrogen of 
hydroxyl group is replaced and nitrogen of oximino 
group donates a lone pair of electron to the metal 
ion. 

Electronic Spectra 

The ground state for the low spin complexes of 
conligiiration is 

(--jl- lev (-V. i-J]’ [fi.j (-vyj]- = 
and are diamagnetic. The present DCHAO complex 
is also diamagnetic in nature. Three spin allowed 
d-d transitions are anticipated corresponding to 
transitions from the three lower lying d-Ievels to 
the empty d^ 2_^2 orbital ; two electron transitions 
would be very weak and neglected. Energies 
corresponding to these transitions are determined 
from the following equations^ ^ : 

(^2ir)-^ E (,—► ^A 25 } 

= Ai-C 

Mz ^ (^ur) E. >* 

- Ai - A, - (3B - C) 

dz' -^ dj.-^- (big) E —>• ^Bi^) 

- /.i - As - ^3 - (4B Cj 

Only tw'o bands at 32010 cm'^ and 44500 cm ^ 
have been observed in the electronic spectra of 
Pd (C<H^jNOoCio) 2 - Following the assignment of 
Mason and Gray^-, on the electronic spectra of the 
square planer {Pd (NH 3 )^]‘~- complex, we may 
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presume that the former one is a combination of 
ail the three spin allowed transitions. This means 
that in the case of Pd (II), complex, the values of 
ligand held parameters Ai, A 2 A 3 derived 

from the d-d spectra of Pd (II) complex were 
found 35510, 1500 and 500 (in cm'i) respectively 
taking B=:500cm“i, C 3500 cm"i. The other 
band at 44500 cm'i is due to the ^Aj^->C^Eu 
transitions^. 
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A SIMPLE AND ELEGANT TECHNIQUE TO ASCERTAIN FOOD ACCEPTABILITY AND 
MIGRATORY HABITS OF EARTHWORMS 


J. V. BHAT, UMA BAI 
ICAR Project, Kasmrba 

I ITERATURE surv’ey reveals that earthworms 
" can use a wide variety^ of organic 
materials for their nutrition and propagation. 
The author and his colleagues had maintained in 
the laboratory' colonies of eanhwonns for many 
years on a mixture of hay, weeds, kitchen waste 
and compost (w'hich included animal dung)^. Evans 
and Guilds reported that earthworms produced more 
cocoons when fed on decaying animal products than 
those fed on plant materials. That earthw’onns can 
thrive w^ell on animal dung has been known for a 
long time^’^. In fact, cow’dung has been observed 


AND K. SUBBANNAYYA 
Medical College, Manipal 

to be superior to kitchen waste, straw, green manure, 
or even a mixture of all the four for the propaga¬ 
tion of earthworms as well as from the point of 
view of increase in azotobacterial population, the 
latter being of presumable importance for the 
fi-xation of nitrogen in soil'^. 

Mention may be made in this context that Darwin^ 
had reported on the behaviour of earthworms in 
relation to their selection of leaves for food as 
well as the manner in which the selected leaves get 
pulled to their burrows. It is known that earth- 
w-'orm can distinguish between different kinds of 
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plant litter and that they even show preference 
for particular shapes-", leaf species**, and for those 
species which are rich in protein". From the 
experimental evidence it would appear that earth¬ 
worms do react fairly strongly to chemical stimuli 
as such. In other words, their food preference is 
dependent on chemoreception. 

The present investigation was undertaken wdth a 
view to ascertaining which of the plant leaves 
available in abundance in this region can serve as 
suitable feed material for the earthworm and to 
make sure if the animal would prefer foliage to 
cow dung which had previously been established as 
an adequate diet. 

The technique evolved, after several experimenta¬ 
tions, proved to be simple and elegant and is 
presented here. 

ExPERIMENT.\L AND RESULTS 

The acceptability or otherwise of foliage was 
tested in trays measuring 39 cm long, 28 cm wide 
and 6 cm deep. These trays have been found 
satisfactory for maintaining, colonies of earthworms 
in the laboratory for months together and/or 
studying their population dynamics or for other 
investigations. Also, clean sand has been found 
to be a suitable medium to mix with dietary materials 
for carrying out nutritional experiments on this 
animal. 

For the present experiment, each tray w^as marked 
into three portions, 13;<28 cm each. At one end' 
portion was maintained a colony of earthworms 
[Piwrotima species) raised in the local soil 
as the habitat and cowdung as the feed 
material. The feed was given only once at the 
commencement of the experiment. The other end 
portion of the tray was filled with clean sand 
collected from the sea-shore and in it were layered 
the leaves to be tested for their suitability or other¬ 
wise as the diet. With tap water, the soil at one end 
and sand at the other were levelled and smoothened 
at surfaces with glass slide and left overnight. 

The following day the activity of the earthworms 
overnight could be discerned from their burrows and 
castings thrown on the surface. The number of 
worms in the original colony and the number which 
had migrated into the sand bed was counted, when¬ 
ever any migration had occurred. Leaves from the 
sand bed were then individually and carefully 
examined to note down the part or parts of the 
leaves nibbled at by the worms. All the worms 
from the sand were again transferred into the 
original colony. At the end of the day, the soil 
bed at one end and the sand bed at the other 
layered with leaves were again levelled with water 
and left overnight for earthworms to migrate. The 
following day the numbers migrated were again 


counted and the e.\per:ment thus continued with 
pertodic migratory records for nearix seven weeks, 
in this way, not only their migratory habits towards 
preierable or otherwise foods, or adherence to the 
available food—cowdung—in their resident coionv 
were recorded. 

It was interesting to note that in certain instances 
the vxorms did not migrate at ail, whereas in others, 
they exhibited their preference for the foliar diet 
most eloquently. In the following table, by no 
means comprehensive or complete, are presented 
some of the txpicai results recorded for only eight 
of the several plant species foliage put to the test. 


T.\ble I 

ALCidptability of otherwise of joliWAc by earthworms 


Plant 

leaf 

used 

No. of 
Worms 
in the 
parent 
colony 

No. cf werms migrated after 
days 

6 

9 

H 

16 29 

34 

36 

Eugenia 

40 

12 

10 

13 

9 10 



corymhosa 








Colacasta 

20 


11 

15 




antiqiiorimi 








Jatropa curcas 

149 

9 

50 

52 

60 66 


60 

Eugenia 








jamhoiana 







3 

Cassia tora 

32 

3 

3 

4 

1 15 

9 

12 

Polyalthia 








longifolia 

-V-> 







Acliras sapota 

111 

20 

10 

20 

-17 



Psidiiim guajava 

20 





3 



The observation that for as many as five days, 
the worms did not migrate from the parent colony 
towards the foliar diet is suggestive of the adequacy 
of available food in the parent colony itself. 
Cowdung diet was, it may be recalled, supplied only 
once at the commencement of the experiment. Thus, 
after five days partly due to the diminishing food 
supply in the colony and perhaps partly due to 
chemoreception, their migration (towards foliage 
supplied) became observable. Preference for foliar 
diet is, it may be pointed out, dependent on chemo¬ 
reception and the presence of polyphenols and 
alkaloids components therein which markedly 
infiuence the preference or otherwise"-^ by the 
worms. This was clearly evidenced in this as well 
as other experiments carried out. For example, 
mango leaf {Mangifera imiica) is not acceptable at 
all to the worms in either fresh or partly decom¬ 
posed state. In fact, the worms died when attempts 
were made (unpublished data) to grow them in a 
diet solely comprised of mango leaf, whereas the 
w'orms thrived very well on other foliar diets, e.g., 
in partly decomposed guava leaves. On the other 
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hand, as may be seen from the above results, 

P. guajava leaves do not attract them for as long 
as a month and, what is more interesting, even 
after a few had migrated, the leaves were not nibbled 
at, by the animals. 

Jt is also clear from the above results that 
Poly air Ilia longijolia leaves were not acceptable as 
no worm ever migrated towards them for as long 
as 36 days. Cassia tora leaves, on the other hand, 
were observed to be a preferred food whether in 
fresh state or after partial decomposition. Jatropa 
cure as foliage also was an acceptable diet. Eugenia 
janibolana did not prove to be attractive enough, 
as the worms failed to migrate to them for several 
days. Even when they did, only a small number 
migrated. However, they nibbled at the food, 
perhaps reluctantly. Their attraction towards 
Colacasia antiqiiorum was for a short period. 

The above e.xperiment thus provided an easy 
means of detecting acceptability or otherwise of 
foliage by the experimental animal—earthworms. 
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obtained in the two molecules have been given in 
Table L These fundamentals have also been correlated 
with the infrared fundamentals'*. The assignments 
to these fundamentals have been made on the basis 
of correlation with other substituted benzonitriles. 
All the observed bands hav’e been explained as 
the comb’nation of fundamentals and r-r transitions 
and their overtones. 

Table I 


THE NEAR ULTRAVIOLET ABSORPTION 
SPECTRA OF 2, 6- AND 3, 5-DICHLORO- 
BENZONITRILES 

The vibrational analysis of the infrared and ultra¬ 
violet absorption spectra of benzonitrile has been 
carried out by Hert and Howe‘S and Bass-. The effect 
of monohalogen substitution on the spectra of 
benzonitrile has been extensively studied by other 


2, 6-DCBN 


3, 5-DCBN 


G.S. 

E.S. 

G.S. E.S. 

Assignment 

I.R. cm~^ U.V. nm 

U.V. nm 

I.R. cm~^ U.V. nm U.V. nm 



275 

255 


258 

404 


290 

458 

716 


528 

662) 




717) 

983 


923 

994 

1433 


1183 

1412 


investigators-"^. In the present communication, the 
near ultraviolet absorption spectra of 2,6- and 
3, 5-dichlorobenzonitriles (abbreviated as 2, 6-DCBN 
and 3,5-DCBN) are reported. 

The ultraviolet absorption spectra of both the 
molecules were photographed in the vapour phase 
on a Hilger medium quartz spectrograph. The 
hydrogen arc lamp was used as the source of con¬ 
tinuous radiation. Well-defined absorption bands 
were obtained with a path length of 225 cm at the 
vapour temperature 20° to 100° C. 

Both the molecules have C..^. symmetry. The 
ultraviolet absorption spectra of both molecules were 
found to be due to the transition which 

corresponds to the A^^ — Boj^ transition of benzene. 
The strong band at 34015 cm’i and 34262 cm'i in 
2,6- and 3, 5-DCBN respectively have been taken 
as 0, 0 band. About 37 bands have been observed 
for 2, 6-DCBN and 55 bands for 3, 5-DCBN. The 
bands are degraded towards red but are sharp in 
general. The ground and excited state fundamentals 


C~C1, O.P. bending 

446 420 component of (608 cm“^) 

C-Cl, stretching 


967 

C-C-C, 

trigonal bending 

1220 

a-^ component of (1485 cm 

Table II 


Position 



of 0,0 

Shift with respect to 

Molecules 

bands in 

benzonitrile in cm"’ 


cm"’- 


Benzonitrile^ •- 

36516 


(?-chlorobenzoEiti ile® 

35156 

1360 

7 n-chlorobenzonitrile 

35239 

1277 

p-chlorobenzonitrile^ 

36327 

189 

2, 6-DCBN 

34015 

2401] 

) Present work 

3, 5-DCBN 

34262 

2254) 


Table II shows the position of 0, 0 band in o-, m- 
and p-chlorobenzonitriles and in the present mole- 


j 


i 
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cuies. The red shift in o-, m- and p-chlorobenzo- 
nitriles is in the order of o- > /??-> p-CBN. in the 
present molecules, red shift is in the order of 
2, 6-> 3, 5-DCBN. From these observations, it 
can be concluded that as the distance of substituent 
atom from nitrile (CNj group increases, 0,0 band 
shifts towards the shorter wavelengths. 

Department of Physics, Nitish K. Sanyal. 

University of Gorakhpur, Parvez Ahmad. 

Gorakhpur 273001, March 24, 1975. 
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NICKEL CHELATES OF S-SUBSTIIUTED 
SALICYLALDEHYDE AND 5-SUBSTITUTED 
SALICYLALDOXIME LIGANDS 

Chelate polymers of Aw-bidentate salicylaldehyde 
derivatives such as salicylaldehyde derivative (l-u) 
and salicylaldimine derivative (TA) have been well 
investigated^We present here our studies on the 
chejates of nickel with salicylaldehyde derivative 
(1-c) and salicylaldoxime derivative (l-i/). 




X=HC^ 

CH =X 


(I) 

x = 

Rrz 

a. O 

CH.,; SO.. 

b. NH 

CH., ; SO.. 

c. O 


d. NOH 

N..C,.H^C,.H^N.. 

Experimental Procedure. —4—4' bis (/n-fon 


hydroxy phenyl azo) biphenyl (H^ BASA) and its 
dioxime (H., BASAO) were prepared by the methocf 
of Sen and Ghosh"*. 

Nickel chelates of 4-4' bis (m'formyhp-hydroxy- 
phenyl azo) biphenyl and its dioxime (HBASA).^ Ni 
and (BASAO) Ni .—^When the solution of nickel 
acetate in pyridine was mixed with the solution of 
the ligand (H., BASA or BASAO) in pyridine 
(salt : ligand : : 1:1), the mixture became turbid. 


slowly forming slimy precipitates when left over¬ 
night. The precipitates were filtered, washed with 
a little pyridine and alcohol and dried, 'they were 
insoluble in water and in all common organic 
solvents except dimethyl forniamide and pyridine in 
which they were slightly soluble. 

Magnetic susceptibility (Xg) of these chelates was 
determined on Gouy's magnetic balance at room 
temperature. Thermal analysis (T.G.A.) of the 
chelates was carried out in nitrogen atmosphere 
using Lenseis Model. Visible absorption spectra 
of the nickel chelates in dimethyl forniamide were 
measured on a Spekol spectrophotometer. 

Discussion 

(HBASA)., Ni. —^The chelate is orange-red in 
colour and does not melt upto 300° C. The stoichio¬ 
metry of the chelate indicates the ratio of metal 
to nitrogen as 1:9 [Analysis : Found : % Ni ; 
5-42; Sc N=: 11-52 Ni required 

Tc Ni : 5-34; % N*:‘ 11-47]."’ Further it 
gives the smell of pyridine on heating. Hence it 
is formulated as monomeric nickel chelate 
Ni(HBASA).j py aq^. Nickel is not precipitated 

from its dilute solution in dimethyl forniamide by 
hydrogen sulphide. The solution gives the visible 
absorption spectrum which is characteristic of an 
azo compound. 

The stepwise weight loss observed in T.G.A. 
studies indicates that the chelate (/) loses pyridine 
and part of water over a temperature range of 
70-150° and (ii) loses the remaining amount of 
water sharply at 475-80° C. The total weight loss 
observed is about 14%. The residue left in this 

study is anhydrous nickel chelate but upto 475° C, 

the two water molecules are strongly held by the 

molecule, forming octahedral chelate molecule. 

Its magnetic susceptibility is found to be 2-8 X lO’*' 
e.G.S. unit at 29° C. Hence magnetic moment per 
nickel atom is calculated as 2-86 B.M. It confirms 
the octahedral nature of the chelate. 

Although we could not prepare the anticipated 
thermally stable polychelate, the monomeric chelate 
obtained is quite stable thermally. 

(BASAO) Ni .—It is orange red in colour and 
does not melt upto 300° C. The stoichiometry of the 
chelate indicates the ratio of metal to ligand as 1 : 1 
[Analysis : Found : % Ni m 10-31 ; % N = 15-13. 
<C^,,jH^,„N,;0-) Ni required % Ni = 10-53 ; N rr 
15-15]. It gives no smell of pyridine on heating. 
Hence it is formulated as linear chain 
[Ni(BASAO)aq]„. 

Nickel is not precipitated from its dilute solu- 
t’on in dimethyl formamide by hydrogen sulphide. 
The solution gives the visible absorption spectrum 
which is characteristic of an azo compound. 
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The stepwise weight loss observed in T.G.A. 
studies indicates that there is tO loss of water 
associated with the decomposition of the chelated 
ligand at low temperatures (90-170° C). and {ii) 
drastic decomposition above 300° C. The low 
temperature decomposition appears to involve the 
loss of nitrogen. We find that although the poly¬ 
chelate could be obtained, it has low thermal stability. 

The magnetic susceptibility of the chelate is 
found to be 5-12 x lO"*^ C.G.S. unit at 29° C. 
Hence magnetic moment of the chelate per nickel atom 
is calculated at 2-75 B.M. It indicates octahedral 
nature of the chelate. Taking into consideration 
the fo.'-mula and low value of the magnetic moment, 
we suggest the interlinking of chains, leading to. 
some spin-spin interaction. 

The author's thanks are due to Prof. S. M. 
Sethna for his interest in the work, Prof. R. D. Patel, 
Sardar Patel University, Vallabh Vidyanagar, for 
providing facilities for T.G.A. studies, Dr. S. S. 
Lele for elemental analysis of the samples. 
Chemistry Department, R. N. Kapadia. 

Faculty of Science, 

M.S. University of Baroda, 

Baroda-2, Jcuiiiary 1 1, 1975. 

1. {a) Terent’ev, A. P., Rode, V. V. and Rukhadze, 

E. G., Vysokomol Soedlneniva, 1960, 2, 

1557 ; 1962, 4, 91. 

ib) Rode, V. V., Nekrasove, L. I., Terent’ev, 

A. P. and Rukhadze, R. G., Ibid., 1962, 4, 

13. 

2. Marvel, C. S. and Tarkoy, N., J. Am. Cliem. 

Soc.. 1957, 79, 6000 ; 1958, 80, 832. 

3. Goodwin, H. A. and Bailar, J. C. (Jr.), Ibid., 

1961, 83, 2467. 

4. Bel'skil. N. K. and Tsikunov, V. N., Dokl. Akad. 

Nauk SSSR. 1962, 142, 380. 

5. Sen, R. N. and Ghosh, B., J. Indian Chem. Soc., 

1928, 5, 489, 


NUCLEAR MAGNETIC RESONANCE STUDIES 
OF HYDROGEN BONDING 

The present paper deals with the results obtained 
by NMR spectroscopic studies of the equilibrium 
constants for the systems pyrazine, 2,2'-bypyridyl 
and 1, 10-phenanthroline as proton acceptors with 
methanol, ethanol and piperidine as donors. Inci¬ 
dentally, the equilibrium constants for the chloro- 
form-pyrazine, chloroform-acetone, hydrogen bonded 
systems have been reported^’-. 

Experimental 

B.D.H. spectrograde carbon tetrachloride, cyclo¬ 
hexane and chloroform were used after further 
purification by standard methods-k E. Merck 
grade 2,2'-bipyridyl was used after recrystallizing 
from benzene and cyclohexane. E. Merck grade 


1, 10-phenanthroiine monoh\drate is dehydrated at 
105- C and then recrystaliized from benzene and 
then from carbon tetrachloride. It had an m.p. 
1^*^' Fiuka grade pyrazine v.as used with¬ 
out further purification. 

All the spectra vere recorded employing Varian 
Associates A 60-D NMR spectrometer (Analytical 
Instrument) operating in the field sueep mode 
equipped with temperature control. Chemical shifts 
of the Lewis acids v\ere measured relative to TMS 
or cyclohexane. The precision of the chemical 
shifts is d: 0*5 Hz. The probe temperature is 
37 d: Oo* C. Each NMR tube was fitted with a 
cap to prevent evaporation of the solvent. 

Procedure 

The hydorgen bonding chemical shifts for the 
alcohols and piperidine were determined along with 
K by measuring the chemical shifts of the -OH 
pi*oton of alcohols and NH proton of piperidine 
under very dilute conditions of these Levvis acids 
and varying amounts of donors. 

In order to e\aluate the equilibrium constant (K) 
and the H-bonding chemical shift (AW=), the 
following relations were used-'"-* : 

^ I;K. _W^ [BE - 1/_W^ (1.) 

^^obaeivcj; lB]u = __ £, J . fC — 

( 2 ) 

where K is the equilibrium constant, [B]^ the initial 
concentration of the base, aW ., , is the 

difference between the observed chemical shift and 
that of free acid and aW- the difference between 
free and comple.xed acid. All the computations 
were carried out in a single operation on an IBM 
il30 computer using the genera] least squares 
method. 

Results and Discussion 

The hydrogen bonding chemical shifts aW° for 
methanol, ethanol, piperidine with a series of Lewis 
bases and the corresponding equilibrium constants 
are given in Table I along with acid concentration 
and base concentration range. Measurements were 
made on five concentrations in each case. 

The concentrations of acids, methanol, ethanol, 
piperidine and chloroform are such that the self¬ 
association does not compete with the given Lewis 
bases 

From the results of Table I it can be seen that 
variations in the estimates of aW"" using equation 
(1) obviously affect the value of K. The modified 
equation ( 2 ) directly gives K and hence the values of 
K so obtained may reasonably be accepted to be 
more accurate than those obtained with equation 
(1)‘T 


Curr. Sci.—4 
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Table I 


SI. Lewis acid 
No. 

Lewis base 

Acid 

concen¬ 

tration 

Base concentration 
range 

From 

W" 

equation (1) 
K.l/mol. 

From 

equation (2) 
^^•1/mol. 

1. Methanol 

Pyrazine 

0-19708 

01428-0-6422 

136-2 

1 -22 

149-1 

1-08 

2. Ethanol 

Pyrazine 

0-27412 

0-1428-0-6422 

62-6 

0-44 

42-3 

0-59 

3. Piperidine 

Pyrazine 

0-16171 

0-1428-0-6422 

152-5 

0-092 

32-5 

0-376 

4. Methanol 

2, 2-bipyr:dyl 

0-19708 

0-20146-0-92672 

214-2 

0-98 

212-9 

0-98 

5. Ethanol 

2. 2-bypyLidyi 

0-27412 

0-20146-0-92672 

108-5 

2-04 

120-7 

1-67 

6. Pipiridine 

2, 2-bypyridyl 

0-16171 

0-20146-0-92672 

17-6 

1-62 

21-8 

M4 

7. Methanol 

1:10 phenan- 
throl ine 

0-19708 

0-01663-0-07982 

243-0 

6-88 

245-7 

6-80 

8. Ethanol 

1 :i0 phenan- 
i-hroline 

0-27412 

0-01663-0 07982 

276-9 

5-00 

227-0 

6-40 

9. Piperidine 

1:10 phenaii- 
throline 

0-16171 

0-01663-0-07982 

15-07 

8-00 

33-2 

4-17 

10. Chloroform 

Pyrazine 

0-04998 

0-1428-0-6422 

138-0 

0-105 

97-7 

0-151 

11. Chloroform 

Acetone 

0-1247 

0-6808-6-808 

64-6 

0-43 

64-1 

0-43 


The values of K increase from pyrazine to 1 : 10 
phenanthroline. This may be expected from their 
structures. Pyrazine obviously gives a weaker intra¬ 
molecular hydrogen bonded complex. The two 
nitrogens of 1, lO-phenanthroline are cis-planar 
which adds to the feasibility of the intramolecular 
exchange of hydrogen bond. Work is in progress 
to test this suggestion. 

The authors thank Dr. Surjit Singh and Prof. 
P. T. Manoharan for their generous help and the 
authorities of Indian Institute of Technology, Madras, 
for permitting us to take the NMR spectra and 
also to Sri. T. S. N. Somayaji for help in computer 
programming and the Andhra University, Waltair,for 
providing computer time. One of the authors 
(N. S. R.) thanks the Council of Scientific and 
Industrial Research (India) for the grant of a 
Research Fellowship. 
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EVIDENCE FOR EXISTENCE OF + 2 
oxidation state of iron in KF, CrCCNIe 
BY MOSSBAUER SPECTROSCOPY 

The NIossbauer effect has been extensively used to 
study a wide variety of ionic ferrous compounds^. 
The physical quantities isomer shift (5) and 
quadrupole splitting (ATq or A) give a direct 
picture of the environment around the nucleus. The 
displacement of resonance line from zero velocity 
gives the isomer shift and as the position of the 
resonance line is governed by the ^--electron density 
of the iron, isomer shift value is representative of 
the oxidation state of the sample under investiga¬ 
tion. In the present communication studies of the 
oxidation state of iron in KF^ Cr (CN)^. with 
mdssbauer spectroscopy has been reported. 

Experimental 

The mdssbauer spectrum was recorded at IIT, 
Kanpur, employing an ND~512 multichannel analyzer. 
The source used was 2-0 m Ci ^'Co in copper 
matrix. The IR spectrum of the compound was 
recorded with a Beckman IR 20 spectrophotometer 
(range 4000-350 cm'i). 

The sample was prepared by mixing aqueous 
solutions of potassium hexacyanochromate (III) and 
ferrous ammonium sulphate (B.D.H., A.R.) in their 
molar proportions. The orange coloured precipitate 
was filtered and washed with distilled water, alcohol 
and finally with ether. The sample was dried in 
vacuum over anhydrous calcium chloride. The 
dried sample w'as then ground to a fine powder and 
a 50 mg/cm- thick layer was sandwiched between 
the folds of an aluminium foil and mounted on the 
sample holder of the instrument. 

Aiialysis of the Data .—The instrument was. 
calibrated using enriched iron (99-99% pure). The 
count rate was plotted against channel number toi 
obtain the mossbauer plot (Fig. 1). 



flG-l -Mossbauer spectrum of K FeCr(CN)g . 

The velocity at a particular channel was determined 
using a previously worked out computer programme. 
Results and Discussion 

The infra red spectra of the compound showed 
two C = N stretching bands at 2160 cm“t and 
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2085 cm’i as reported by Shiiver et ai-, and Cr C 
stretching band at 600 cm"-. 

^The mossbauer spectrum of KF, Cr iCNi,. shows 
dips at channel numbers 96 and 112. The ve'ocity 
corresponding to these channel numbers comes out 
to be 0-0 mm/sec. and 1-71 mm sec. 

Thus 

isomer shift (5) : 0-85 mm. sec. 
and 

quadrupole splitting ^Ai : I-71 mm/sec. 
Identification of iron as high spin ferrous or ferric 
can be easily carried by mossbauer spectroscopy- as 
each state of iron gives a distinctive pattern. Thus 
two lines appearing in the mdssbauer spectrum of 
(CN),. with a quadrupole splitting value 
of 1-71 mm/sec. show that iron in this compound 
is in ionic and 2 oxidation state. 

Department of Chemistr\-, W. U. Malik. 

University of Roorkee, Krishna Deo Sharma. 
Roci*kee, India, April 22, 1975. 
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REACTION OF DIETHYL-y-OXO-PlMELATE 
WITH ALDEHYDES. A lY PE OF STOBBE 
CONDENSATION 

The reaction of diethyl-y-oxo-pimelate and anisal- 
dehyde in the presence of potassium tert.-butoxide 
was observed to yield an acid in 90% yield. The 
equivalent w-eight and the analytical values suggested 
that it was an ester-acidi and this was supported 
by the spectral data [uv : 226 nm (log e 

4*16), 304-308 nm (loge 3-47)); ir : 1685 cm"^ 
(an extended aryl conjugated a, ^j-unsaturated 
carbonyl), 1718 cm"i (saturated carboxyl), 1735 cm"i 
(saturated ester)]. 

The formation of jj-arylidene-y-oxo-io-carbethoxy 
hexanoic acid takes place in preference to the 
ketoester which could be obtained by an internal 
self condensation corresponding to Dieckmann Cycli- 
sation, or an acyclic diester by a Claisen reaction. 
The formation of the ester-acid could be explained 
by assuming that a carbanion, formed from the 
more acidic keto-methylene, condenses with the 
aldehyde to yield the oxyanion^. This could cyclise 
to a 7 -lactone as in the Stobbe reactiont, and the 
lactone then cleaves to the ester-acidh 
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Table I 




Reaction of Diethyl-y- 

oxo-pimelate 

with Aryl 

aldehydes 



SI. 

No. 

Ar 

mip 

Yield 

(%) 

(itm) 

log € 


IR (cm“^) 


1. 

C 6 H 5 

103-5“ 

85 

276 

3-77 




2. 

4-CHO3C0H4 

87-9“ 

90 

226 

4-16 

1685 (s) 

1718 

1735 





304-308 

3 40 




■7 

3 : 4(O.CH..O)C6H3 73-6“ 

100 

226 

4-42 

1680 

1715 

1733 





290 

4-06 








300 

4-07 




4, 

3 : 4 (OCH,),C,H, 

83° 

95 

226 

4-50 

1860 (s) 

1716 

1735 





286 

4-18 








312 

4-19 




5. 

2 CIC 0 H 4 * 


70 

268 

3-92 

1682 

1710-1730 


6. 

4CIC6H4 

64^5° 

80 

214 

3-85 

1675 

1705(S; 

1730 





286 

3-91 





*Tiiis compound is viscoL's. 


The reaction proceeded equally well with sodiumj 
ethoxide as the catalyst. Condensation with other 
aldehydes yielded the corresponding acids 
(Table I). 

O 

il 

H5C2OOC—CH2-.CH0--C—C-CHo—COOH 

!i 

Ar-CH 

1 

O 

11 

H5C2OOC—CH2—CHo—C—CH-CHo—COOC2H5 

Ar—CH—O- 
2 

Experimental 

Condensation of diethyl-y-oxo-pimeJate. and 
anisaldeliyde in potassium tert.-binoxide .—A mix¬ 
ture of diethyl- 7 -oxo-pimelate (5 g) and anisaldehyde 
(3-0 g) was added to potassium tert.-butoxide' 
(from 1 g of potassium and 30 ml of teit.-butanol) 
and stirred for 45 minutes under inert anhydrous 
condition at room temperature. The reaction mix¬ 
ture was acidified with 6N hydrochloric acid and 
the tert.-butanol removed under reduced pressure. 
The residue was taken up in ether and the ethereal 
phase was repeatedly washed with ice-cold sodium 
carbonate solution. The alkaline phase on acidifica¬ 
tion gave ^-arylidene-y-oxo-os-carbethoxy hexanoic 
acid (6*3 g, 90%). m.p. 103-5° ; Found : eq. wt., 
317 ; C, 63*5 ; H, 6*4, reqd. for ; eq. wt, 

320 ; C, 63*75 ; H, 6*25%. 

Dept, of Chemistry, G. Bagavant. 

Nagpur Univ. Campus, Ku. B. V. Swaminathan. 
Nagpur 440 010, May 12, 1975. 
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MEASUREMENT OF FORMAL POTENTIAL OF 
THE lOOOBENZENE DICHLORIDE/IODO- 
BENZENE COUPLE IN GLACIAL ACETIC ACID 

A SOLUTION of iodobenzene dichloride in dry acetic 
acid has been employed for the determination of 
a variety of reductants in non-aqueous and partially 
aqueous medial ", In such media, iodobenzene 
dichloride (PhlCL) acts as a moderately strong 
oxidizing agent, the electron transfer reaction being 
PhlClo + 2 e" -> Phi 1- 2 Cl - (j) 

It is of practical importance to determine the 
icdox potential of the couple. But the measure¬ 
ment of standard redox potential is dimcult due to 
the involvement of various factors such as activity 
coefficients, liquid junction potentials, etc., and also 
s.nce the medium is not aqueous. It is, however, 
possible to determine the formal potential. Lingane*^ 
also considers that the formal potential is a "kind 
of practical standard potentiar’. 

Iodobenzene (Koch-Light) was redistilled and 
used , iodobenzene dichloride was prepared as 
described earlierk Glacial acetic acid was purified, 
by the usual procedure. Standard solutions of both! 
iodobenzene dichloride and iodobenzene in dry 
acetic acid were separately prepared; the strength 
of the former was checked by the iodometric 
method-. A Toshniwal CL 06—^Titration Potentio¬ 
meter with magic eye detector was used. A bright 
platinum strip was used as indicator electrode while 
an aqueous saturated calomel electrode (SCE) served 
as the reference one. 

Mixed solutions of various compositions containing 
iodobenzene dichloride and iodobenzene were kept 
in a thermostat at 35 ± 0*02° C. After ensuring 
the attainment of thermal equilibrium, the e.m.f. was 
determined for the following cell : 


Hg iHgjClsCs)] 

KCl 

KCl 

jPhICl,/PhI 


aq. satd. 

agar bridge 

1 . 

jin acetic acid 
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The formal potential ) was then calculated 

using Nernst equation. 

2-303 RT [OX] • 

Eredox — E i^edox "T 2 p [Red] 

The values of are presented in Table L 

As seen from the value of the formal potential 
(1-24 volts), iodobenzene dichloride in acetic 
acid is a moderately strong oxidizing agent. 

Table I 

Measurement of the forma! redox potential of the 
PhlCLJPhl couple in acetic acid 

(Temperature = 35 ±; 0-02° C) 


Expt. 

No. 

Mole ratio 
PhICIo/ 

Phi 

E (volts) 

S'" (volts) 

1 

0-5880 

1-234 

1-241 

2 

1-176 

1-244 

1-242 

3 

1-764 

1-252 

1-244 

4 

0-8822 

1-240 

1-242 

5 

1-176 

1-250 

1-248 

6 

1-471 

1-252 

1-247 


Dr. C. G. R. Nair (Department of Chemiistry, 
Kerala University) is thanked for helpful suggestions. 
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RAPID EXTRACTION AND DIRECT SPECTRO- 
PHOTOMETRIC DETERMINATION OF 
TRACE AMOUNT OF PALLADIUM WITH 
DIPHEN YLCARBA ZONE 

Diphenylcarbazone forms chelate complexes with 
the ions of many heavy metalsT Its salt forming 
character with a number of metals was reported by 
Skinner and Ruheman 2 . Grosset-^ used it for detec¬ 
tion of chromium. The reagent has also been used 
for the extractive spectrophotometric determination 
of mercury^'^ and copper 6 . Its reaction with 
palladium is, however, not reported so far. It has 
been found that palladium in macro amounts forms 
a dark violet precipitate with diphenylcarbazone in 
acidic solution which is extractable with isobutyl 
methyl ketone. Extractive spectrophotometric deter¬ 
mination of palladium in micro amounts using 
reagents, viz., dime thy Iglyoxime, dithiozone, p-nitroso- 
dimethylaniline, etc., is known. In this paper, w^- 


describe the e.xtractive spectrophotometric deter¬ 
mination of palladium in micro amounts using 
diphenylcarbazone reagent. 

Experimental 

Absorbance measurements were made with a Beck¬ 
mann DK-2 spectrophotometer. A stock solu¬ 
tion was prepared by dissolving 1-I660g of 
palladium chloride (B.D.H. Anaiarj in 100 ml of 
distilled water containing a fev\- ml of concentrated 
HCl. The solutions of lower concentrations were 
prepared by dilution from the stock solution and 
u^as made 0-1 N with respect to nitric acid. 

A 1 % solution of diphenylcarbazone {B.D.H. 
product) in absolute alcohol was employed as the 
reagent. 

Analytical and Separation Procedure 

An aliquot of the palladium solution containing 
1 Mg to 35 Mg of palladium was made upto 5 ml 
w'ith 0-1 N nitric acid. Diphenylcarbazone reagent 
(1 ml) was added followed by the addition of lOml 
of isobutyi methyl ketone. The resulting mixtures 
were shaken for 1 minute and the organic layer 
w^as separated and allowed to stand for 40 minutes. 
The absorbance w’as measured at 610 nm against 
the pure solvent. The amounts of palladium in 
unknow'n solutions w^ere calculated from the standard 
calibration curve. The results, which are the 
average of three determinations, in each case showed 
that the error involved is less than 2Sc. In the 
concentration range, 5-30 Mg of palladium, the error 
is less than 1 %. 

In a separate set of experiments, the standard 
palladium solution containing 21 Mg of palladium 
was mixed with an aqueous solution of the metal ions 
Fe'^+ Co3+ Ni^^, Pt^--. Cu^-, Ag- Au^-, Zn-'“, 
Cd-+, Hg~+, V^, Cr^- Cr«E-, Mo<E-; W^- and 
Mn"+ in amounts almost equal to that of palladium 
taken and the volume in each w^as made upto 5 ml 
with 0 • 1 N nitric acid solution. The estimation 
was completed as described above. These experi¬ 
ments were repeated in presence of 100 Mg each of 
the above metal ions and also in presence of 100 Mg 
each of the common anions, viz., F', Cl“, Br~, I~, 
CN", SCN', SO^-- and NO 3 -, It was found 

that and Fe^-^ and also CN‘, SCN‘ and 

I" interfered badly and Cr^ only slightly. The other 
ions did not interfere. 

Discussion 

Diphenylcarbazone forms a chelate with palla¬ 
dium in acidic solution W'hich is extractable with 
isobutyl methyl ketone forming a blue violet solu¬ 
tion. This complex has an absorption maximum at 
610 nm and obeys Beehs law over the concentra¬ 
tion range 0*1 to 3*5 Mg per ml. Measurement of 
absorbance immediately after extraction gave a low 
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value for the absorbance which, however, increased 
gradually with time and reached a constant value 
after 40 mi nines and remained stable for more than 
12 hours. 

Although extraction of palladium was possible 
from dilute nitric acid (0*05 N to 0-5N), the 
absorbance values of the extract decrease with an 
increasing acidity beyond 0*15N. Maximum absor¬ 
bance was obtained for the extract when the acid 
strength was 0*05 N to 0*15 N. The acid concentra¬ 
tion in the aqueous layer was, therefore, maintained 
at 0*1 N. 

A 19c alcoholic solution of the reagent was found 
to be most suited for the determination. When the- 
reagent concentration exceeds 19c, there is signifi¬ 
cant absorption at 610 nm. This is not the case 
when the reagent concentration is 19c. Thus 
the absorbance values measured against the reagent 
blank do not differ from those measured against the 
pure solvent. Further the solution of the reagent 
in the solvent itself requires more than 24 hours 
time for the attainment of stability of the colour of 
the complex. 

An examination of the effect of other ions revealed 
that iron {Til), cobalt (III;, nickel (II), platinum (JV), 
copper ( II), silver (D, gold (HI), zinc (11), cad¬ 
mium (II), mercury (IT), chromium (III), chromium, 
(VI), molybdenum (VI), tungsten (VI), vanadium 
(V) and manganese (VII) when present in almost 
equal amounts with palladium did not interfere and 
a good recovery of palladium (within 49c error at 
/Wg level) V as achieved. However, molybdenum (VI), 
vanadium (V), iron (III) and chromium (VI) when 
present in higher amounts interfered. Amongst the 
anions iodide, cyanide and thiocyanate interfered 
seriously when present even in very' small amounts, 
W'hereas the chloride, bromide, fluoride, oxalate, 
sulphate and nitrate did not interfere even when 
present in excess. 

Thus the method is simple and rapid and yet 
provides a good recovery' of palladium in trace con¬ 
centrations in presence of most of the common 
metal ions. 

The authors express their sincere thanks to^ 
Professor N. N. Siddhanta and Dr. N. K. Baishya for 
their encouragement and help in carrying out this 
work. 
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TRANSFORMATION OF PIAGIOCLASE 

A THIN pinkish aplite vein, varying from 3" to S” 
in thickness, has been found cutting across both 
granite and dolerite at Ramapuram temple in the 
Mid-Pennar Reservoir project area in Anantapur 
District, Andhra Pradesh (Survey of India, Topo- 
sheet No. 57 F/5). The aplite is a compact vein 
in the granite but, as it enters the dolerite, changes 
its pattern into shreds and veinlets. As the dolerite 
is jointed, thin veinlets branching off from the vein, 
project themselves along with the joint planes of 
the dolerite. 

Granite often contains two types of plagioclase 
of which one is the most commonly occurring, more 
basic oligoclase-andesine variety while the other is 
albite w-hich generally occurs as rims and granules. 
The origin of such albite in granitic rocks has been 
discussed by earlier investigators (Rogers, 1961 ; 
Raraberg, 1962). Microscopic examination of the 
aplite has revealed evidence of decalcification of 
plagioclase and soda metasomatism with attendant 
development of albite. 

The aplite consists of micropegmatite (67-2%), 
quartz (6*896), basic plagioclase (6*9%), albite 
(3*0%), epidote (5*4%), alteration materials 
(sericitic and clayey products) (8*0%), opaque ore 
(1*896), and chlorite (0*9%). The most striking 
feature of the thin sections of this rock is the 
presence of a highly turbid, nearly opaque plagio¬ 
clase surrounded by a mantle of fresh twinned 
albite [maximum extinction : 16*5° J_ (010)] which 
in turn is partially surrounded by a chain of 
epidote grains (Figs. 1-3). These grains are varie¬ 
gated with tints in light green or light yellow. 
Some grains are feebly pleochroic while some are 
non-pleochroic. 

The writer believes that the formation of epidote 
and albite rims must have taken the following 
course : 

Most of the compounds of NaoO-CaO-SiOo are 
unstable and exist without dissociation only through 
a small range of temperature (Morey and Boweo, 
1925). Earlier workers (Lyons, 1955 ; Fyfe et al, 
1958; Waard, 1959) have observed a gap in com¬ 
position between albite and oligoclase. The more 
Ca-rich phase of the plagioclase is unstable in the 
presence of water and excess CaO, and the reaction : 
Calcic plagioclase albite + epidote, is favoured 


Letters to the Editor 



Letters to the Editor 


665 


Vol. 44, No. 18 1 
Sept. 20,1975 J 

when the temperature reaches a point at which the 
velocity of the reaction attains a geologically finite 
rate (Deer et a!., 1963, p. 150). In this transforma¬ 
tion, Ca and A1 of plagioclase are released to enter 
the lattice of epidote. 

CaNaAlgSisOie + Na+ Sr'-^-> 

2NaAlSi308 + Ca-^^ 

It has been experimentally demonstrated (Eskola 
et al, 1935) that in this reaction, the formation of 
albite from more basic plagioclase takes place 
without any appreciable change in volume which is 
evident in Figs. 1-3. Decalcification of more basic 
plagioclase and the consequent development of 
albite rim has also been suggested by Dietrich (1962) 
and Prasad (1968). 


also due to Prof. M. G. C. Naidu for providing 
the facilities to carry out this work. 

Department of Geology, E. A. V. Prasad. 

Sri Venkateswara University, 

Tirupati (A.P.), February 6, 1975. 
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Figs. 1-3. Decalcification of more basic plagioclase into albite rim and epidote. P, More 
basic plagioclase ; A, Albite ; E, Epidote ; Q, Quartz ; M, Micropegmalite. Fig. 1. (x 40), Fig. 2 (x 70) 
and Fig. 3. (X 100). Infiltration of quartz and albite through cracks in the more basic plagioclase due 
to which the grain is also frayed in the upper part (Fig. 2). The cleavages in the more basic 
plagioclase are emphasized by such infiltration. 1., * if;! ‘ X .1; x. ' 


The basic plagioclase also appears to be affected 
by soda metasomatism involving the fixation of 
Na and Si. Figures 2 and 3 reveal the infiltration of 
Na and Si, in the form of albite and quartz, thF'Ough 
the cracks and cleavages in the more basic plagio¬ 
clase. 

Bowen (1928, p. 186) states that a slight decrease 
in the temperature, during the crystallisation of a 
plagioclase mixture, results in the reaction : Plagio¬ 
clase -f liquid = a little more plagioclase of some¬ 
what more sodic composition. Vance (1965, p. 643) 
similarly argues that a superheated more albitic 
melt, by mixing with a cooler and more anorthitic 
material, could lead to partial resorption of plagio¬ 
clase crystals in the latter and, on cooling, precipita¬ 
tion of some sodic plagioclase. 

The observations made in this study are in accord 
with the statement that plagioclases in the range of 
composition Anj_r, to An^i.^r, are sometimes divided 
into- sodium-rich and calcium-rich regions (Deer 
et al, 1963, p. 96 and pp. 104-105). 

Grateful thanks are due to Dr. K. V. Surya- 
narayana for kindly going through the manuscript 
and offering valuable suggestions. Thanks are 
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OCCURRENCE OF STROMATOLITES FROM 
THE GREAT LIMESTONE OF MUTTAL, 
UDHAMPUR DISTRICT, JAMMU PROVINCE, 

J AND K STATE, INDIA 

The present note records the occurrence of stroma¬ 
tolites from the dolomitic limestones of Muttal 
(32° 59' N : 75° 02' E), at a place across the Do- 
Khadda bridge. It lies on Survey of India Topo- 
sheet No. 43 P/1. It is connected by a 16 km 
long branch road from Tikri (32° 56' 30" N ; 74° 
57'E), about 45 km from Jammu on the National 
highway to Kashmir, 
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The Great Limestone in uhich the stromatolites 
occur is a part of the great Reasi inlier. The Great 
Limestone is a prominent formation in the outer 
Himalaya, occurring in the form of a chain of 
inliers, stretching from Purl (j3~ 35' N : 73® 55'E) 
to Muttal (52' 59' N : 75^ 02' £), over a distance 
of about 120 km, along the prevalent strike of the 
OLitei- Himalaya. The limestones are bluish grey 
in colour and frequently dolomitized with inter¬ 
calations of cherty matter. The formation has been 
given different names from time to time. Medlicott-* 
(1876) and Simpson^'* (1904) called it the “Great 
Limestone", Wright-- (1906) and Middlemiss^ 
(192S) referred it as the “Sirban Limestone". 
Wadia-^ (1937) designated it as the “Jammu Lime¬ 
stone", while Sharma^'^ (1970) called it as the 
“Vaishno Devi Dclostones". 

Many have reported the occurrence of stromatolites 
in the Great Limestone. Among the pioneer 
workers, mention may, however, be made of 
Sharma (1970), Dasarathi- (1969), Gupta and 
D'.xit-^--" (1970, 1971, 1972), Valdiya^J* (1969), 

Raha (1972), Singh and VimaO' (1972) and Raha 
and Sastry^- (1973). However, the stromatolites 
in the Great Limestone of Muttal remained 
unnoticed so far. 

Regarding the regional geology, it may be pointed 
out that the Great Limestone forms the oldest group 
of rocks in the area, being overlain unconformably 
by the Eocene formations. The formation shows 
a strike of NW-SE with dips vaiwing between 
45® to 70® in the NE direction with minor warpings, 
flexurings and dislocations. The local variations 
both in the direction of dip and strike have also 
been observed (Map 1). 



Map 1 


The outcrop, exhibiting stromatolitic structures, is 
about 12 meters long, along the strike, with a 


thickness of about 9 meters. The outcrop is 
separated from the parent rock at their strike ends, 
and the plane of separation contains limestone debris 
with shrubby vegetation acting as a cover. 

Megascopically, the stromatolites are made up of 
calcic matter of variable character. The columns 
and cylinderoids are constituted of bluish grey lime¬ 
stone laminae. In the weathered portions, the 
laminae are distinct, isolated and crenulated. At 
places, cherty matter has also been observed. The 
cylinderoids expand upward . from the base, the 
laminae are often domed towards the top and 
incurved around the edges. They are 4 to 6 cm in 
diameter at the base, expand upto 9 to 12 cm at 
the top, and have a height varying between 12 to 
20 cm. No branching has been observed. Most 
of the columns are vertical but some of them are 
inclined. A few forms are ovoidal with a diameter 
of about 14 cm. They are generally formed by the 
concentration of mass around particular nuclei on 
the substratum. 

The cylinderoidal forms have their length, far 
e.xceeding the width. The direction and the rate 
of growth are irregular. At places, the structure 
has arched lamella. Most of the cylinderoidal 
columns ramify "passively” or do not ramify at all 
Such columnar forms (Fig. 1) belong to the 
collenia group and can be correlated with LLH-C 
structures of Logan el alS' (1964). 



Fig. 1. The columnar stromatolites at Do-Khadd 
xMuttal, Udhampur District, Jammu Province (J & K 

A- few forms wLich are constricted at the bottoi 
centre, and widening upwards, club-shaped wi 
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variable basal radii fit well in the generalised 
cryptozoon group (SH-V structures of Logan et a!., 
1964). 

The sections show massive or cryptocrystalline 
calcic matrix with veins of microcrystalline 
calcareous matter. The calcite grains are mostly 
anhedral or sub-hedral while the dolomite grains 
are typically rhomb-shaped. Some sections exhibit 
euhedral to sub-hedral grains of authigenic feldspar 
and quartz. The cryptocrystalline cherty matter is 
found in between the planes. 

Regarding the genetic history of stromatolites, 
much controversy has arisen, but most of the 
workers, at least, agree on the point, that they are 
of algal origin, formed under marine conditions. 
They ‘ are formed in clear and shallow waters of 
w'ell-protected basins. 

The Great Limestone was regarded completely 
unfossiliferous and as such varied conjectures were 
made about its age. Medlicott (1876) and. Simpson 
(1904) regarded them of “Jurassic” age. Middle- 
miss assigned an "Infra-Trias” age, purely on the 
basis of their lithological traits. Lydekkerio (Pascoe, 
1964 ; p. 814) assigned a “Carboniferous” age, on 
the basis of doubtful presence of Fenestella. Wadia 
( 1938) placed them between "Upper Carboniferous" 
and "Lower Permian” age, on the basis of their 
interbedded nature with supposed Agglomeratic 
Slates. Raina (1964) correlated these formations 
with the Krol and Shali carbonates of Himachal 
Pradesh, Raha and Sastry^-^ (1973), on the basis of 
generic identification of stromatolites of Riasi 
limestones, assigned them "Middle to Upper Riphean” 
age. Since the Muttal limestone is a part of the 
Riasi inlier, they are identical in their age also. 
Department of Geology, Satish Kumar Chadha. 
Government G.M.Sc. College, 

Jammu (J & K), March 22, 1975. 
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REGENERATION OF CRYPTORCHID TESTIS BY 
ORCHIDOPEXV I\ ALBINO RATS 

Experiment.ally induced crypiorchid testis 
(abdom'nal retention) is known to e.xhibit atrophic 
changes in the spermatogenic activity^ -. When 
gonadotropin or androgen therapy fails to restore 
normal spermatogenesis in cryptorchid testi.s, 
orchidopexy (scrotal restoration) is recommended'^ 
The present investigation is to stud\ the spermato¬ 
genic recuperation of the cryptorchid testis by 
orchidopexy qualitatively as well as quantitatively. 

Bilateral cryptorchidism was performed by push¬ 
ing the testis into the abdomen in adult rats of 
Holtzman strain, weighing 180 to 250 g (70-90 days 
old). After 15 days, orchidope.xy was performed 
by pushing the abdominal testis into the scrotum 
as per the method of Nelson” with slight modifica- 
t'.ons. Suitable normal controls were maintained. 
They were autopsied 15 days after cryptorchidism 
or 60 days after orchidope.xy. Testis and accessorx* 
organs were dissected, wieghed, fi.xed in Bouin's 
fluid, sectioned and stained in PAS-Haemato.xylin. 
Spermatogenic counts were expressed per 100 
Sertolic cells as described by Dym and Clermont^. 

Fifteen days after cryptorchidism, testis e.xbibits a 
significant reduction in weight by 64*6(P < 0-001) 
in relation to controls, wherein all tubules are 
devoid of spermatids and sperms, v'ith persistent 
pachytene spermatocytes in 66 '9% of tubules 
(Figs. 1 and 2), while all tubules exhibit type B 
spermatogonia. Such degenerated cryptorchid testis 
recovers partially by orchidopexy^ in 60 days wLerein. 
81-4% tubules show normal spermatogenesis, while 
the rest are still degenerated. 
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Cell Counts 

As a result of destruction of germinal 
elements, the seminiferous tubules shrink resulting 
In the concentration of the remaining germ cells 
and Sertoli cells along the limiting membrane. The 
counts were therefore expressed per 100 Sertoli cells 
as a standard procedure for evaluation^. In 
cryptorchid testis, type B spermatogonia are con- 
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siderably reduced when compared to controls but 
the ratio between type B spermatogonia and pachy¬ 
tene spermatocytes is 1 : T99, while in the controls 
it is 1 : 2T, indicating that though the number is 
reduced, the ratio is maintained almost the same 
(Table I). Sixty days after orchidopexy, the testis 
recuperates considerably (Fig. 3), wherein the 
number of spermatogonia, pachytene spermatocytes, 


Letters to the Editor 


Table I 

Effect of orchidopexy on cryptorchid testes and accessory organs 


Organ wt.(mg)/100 gni body wt. M ± S.E. Cell counts/100 Sertoli celts M ib S.E. 

Treatment - - 

% Epidi- Seminal Ventral Type B Pachytene % 



Testes 

reduction 

dymis 

vesicle 

prostate 

sperma¬ 

togonia 

spermato¬ 

cytes 

Sperma¬ 

tids 

tubules 

showing 

spermatid 

Normal 

(5) 1416 


397 

283 

92 

81 

174 

750 

100 

Controls 



± 

± 

± 

± 

± 

± 



17 


14 

16 

12 

11 

21 

81 


Bilateral 

(5) 502 

65t 

251 

392 

113 

44* 

87t 



Cryptorchidism ± 


± 


± 

± 

± 


— 

15 days 

27 


12 

38 

14 

9 

8 



Bilateral 

(5)669 

53t 

255 

324 

123 

72 

282 

732 

81 

Orchidopexy ± 


i 



± 

ih 

di 


60 days 

58 


14 

34 

17 

14 

31 

77 



M it S. E. = Arithmetic Mean ± Standard Error. 

Number in parenthesis denotes the number of rats. 
Probability in relation to controls P *0-02 t O-OOl. 



Figs. 1-3. Fig. 1. T.S. of the testis of control rat showing normal spermatogenesis, x 270. 
Fig. 2. T.S. of the testis after 15 days of cryptorchidism exhibiting the shrinkage of tubules with 
degenerated seminiferous epithelium devoid of spermatids and sperms, x 270. Fig. 3. T.S. of the 
testis after 60 days of orchidopexy showing recuperated tubule with normal spermatogenesis and the 
other still exhibits degeneration without spermatids and sperms, X 270. 

{Ps, Pachytene spermatocytes; Se, Sertoli cells; Sg, Spermatogonia; Sp, Spermatids.) 





Letters to the Editor 


669 


Vol. 44, No. IS ■\ 

Sept. 20,1975 J 

spermatids and sperms tend towards normalcy in 
terms of cell counts per lOO Sertoli cells (Table I). 

Moorei and Nelson- attribute the atrophic changes 
in seminiferous epithelium to be due to cryptor¬ 
chidism, to increased abdominal temperature as 
compared to that of the scrotum. Chowdhury and 
Steinberger^ have shown that spermatids and sperms 
are most susceptible to heat. It is seen in this 
experiment that sperms and spermatids degenerated 
while spermatogonia and pachytene spermatocyte 
persist after cryptorchidism. On orchidopexy, the 
cell types recuperate to normalcy, with the cell 
counts similar to that of controls (Table I). No 
significant change is discernible in the weights of 
seminal vesicle and ventral prostate, indicating that 
the androgenic production is not hampered. How¬ 
ever, the epididymal weight is significantly reduced 
in crypt orchid animals (P < O-OOl). According to 
Amatayakul et al^, the serum levels of testosterone 
are reduced considerably after cryptorchidism which 
may cause degeneration of epididymis, as its physio¬ 
logical integrity depends on testosterone as stated 
by Rajalakshmi and Prasad^. The reduction in 
epididymal weight is alluded to the reduced bio¬ 
synthesis of testosterone, possibly due to partial 
defect in enzyme system, resulting in the increased 
production of androstenedione and dehydroepiandro- 
sterone which maintains the accessory organs as 
hypothesized by Amatayakul et al^. Further experi¬ 
ments are in progress to hasten the rate of recupera¬ 
tion of degenerated testis. 

Our thanks are due to Karnatak University and 
U.G.C, for financial and research facilities, and to 
Mr. P. R. Patil for photomicrography. 

Reproductive Physiology M. Vijay Kumar. 

Section, M. Appaswamy Rao. 

Department of Zoology, 

Karnatak University, 

Dharwar 580 003, India, April 4, 1975. 
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IRRADIATION-INDUCED STERILITY IN THE 
males and fem.ales of CALLOSOBRUCHVS 
ANALIS (F.) (BRITHIDAE. COLEOPTER.A) 
The SLandardizatron of the doses of radiation 
required for sterilizing a few pests of stored grains 
has already been worked ouF--’. Such information 
in respect of a few others is still wanted. The 
present report deals with the production of sterile 
males and females of CaHosobruchus anaJis by 
irradiating its pupae of different ages under a 
cobaltfio source fitted in the Irradiation Laboratory, 
P.G.I., Chandigarh. 

The immature stages of C. anal is required for 
these investigations were bred on the seeds of 
Phaseoliis aureus (Moong) at 30= C and R.H. 70(c. 
The pupal stage under these conditions lasts for 
five days. Different batches of pupae (one, two, 
three and four-day old) were irradiated separately 
with four doses of 1,000, 1,500, 2,000 and 2,500 rads. 
The adult males and the females that emerged 
from the treated pupae were allowed to copulate 
with the normal adults of the opposite se.x. The 
fate of the eggs laid by the copulated females in 
each combination was watched. The mortality of 
treated pupae under different conditions was also 
recorded. The particular set of treatment, which 
showed the minimum mortality of pupae and 
produced eggs which failed to hatch, was considered 
to be the best. 

The irradiation of one-day old pupae with all 
the four doses did not produce useful results, 
because the mortality of eggs was rather low in all the 
cases, with the ma.ximum of 7T5^ recorded with 
a dose of 1,000 rads. The two-day old pupae, when 
irradiated with 1,500 2,000 and 2,500 rads, showed 
more than 50 pupal mortality and the resulting 
adults were greatly damaged, almost incapable of 
copulation. With a dose of 1,000 rads, on the other 
hand, the mortality in the treated pupae is low, i.e., 
12•5<^ and the sterile males retain the normal 
vigour for copulation and the eggs produced by the 
females mated by them showed 100<^ mortality. 
Apparently, the desired type of mortality in males 
can be produced by irradiating two-day old pupae 
with a dose of 1,000 rads. Under the same con¬ 
ditions, the sterility induced in females is, however, 
very low as only 44-49c of the eggs failed to 
hatch. In the three-day old pupae, higher doses 
of 2,000 and 2,500 rads produced a veiy^ high 
mortality in the pupae. With the two lower doses, 
the sterility in the males is only 12 % in both the cases 
while a 10095 sterility is induced in females with 
a dose of 1,500 rads although the mortality of 
pupae in this treatment is also slightly high at 
3995. The four-day old pupae behave in a manner 
similar to the three-day old pupae as they also 
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imJergo a \ery high monaiiiy \vith higher 
Joses of 2,UU0 and 2,500 rads. The lower two doses 
give fair'\- good results, v. iih low pupal mortality, 
but fai: lo g:\e 100 ■; sterility in either sex. 

It is thus ev'dent from the above that the desired 
r, pe of sterile males and sterile females of C. anaJis, 
suitable for control operations, can be produced 
by irradiating two-day old pupae by 1,000 rads 
and three-da\ old pupae by 1,500 rads 
respectively. In the allied bruch’ld, C. chinensiy\ 
the adult insects were exposed to a high dose of 
42,000 rads to produce sterile males and females. 
In a few other pests of stored grains the adults 
were exposed to doses varying from 6,000 to 
16,000 rads for this purpose^ *". 

The author is grateful to Dr. G. P. Sharma, 
Head of the Department, for providing facilities and 
to the authorities of P.G.I., Chandigarh, for permis¬ 
sion to make use of cobalt**'* unit. 

Zoology Department, H. R. Pajni. 

Panjab University, 

Chandigarh, April IS, 1975. 
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A NOTE ON THE OCCURRENCE OF PROTEIN 
COMPLEXES IN THE HAEMOLYMPH OF 
CRABS 

Haemocyanin multiplicity is well known in many 
crustaceans!but previous works do not record, 
the occurrence of complexes of haemocyanin frac¬ 
tions with other proteins. Only in Carcinus maenas 
a single giycolipoprotein complex is reported^, but 
the present study on two crabs shows that a number 
of haemolymph proteins are possibly linked. 

The haemolymph proteins in intermoult males of 
Scylla serrata (aquatic) and Cardisoma carnifex 
(terrestrial) were fractioned by 7% polyacrylamide 
gel electrophoresis. The gels were stained for 
haemocyanins, lipoproteins and glycoproteins using 
O-dianisidine-peroxidaseC oil red O and periodic 
ac:d Schiff (PAS) reaction respectively. 

The haemolymph of Scylla serrata (Fig. 1) show'ed 
five fast moving haemocyanin fractions of which 
all excepting the fastest one were positive to oil 
red O and PAS. This seems to indicate that possibly 
the haemocyanin fractions are linked with lipo and: 
glycoproteins. Out of the total of 11 lipo and 8 
glycoprotein fractions, evident in the haemolymph 
of S. serrata. eight glycoprotein fractions are identi¬ 
cal in mobility with lipoprotein fractions which is 
indicative of their close bondage. Three of the 
lipoprotein fractions are however free. It appears, 
therefore, that there are four haemocyanin lipo- 
glycoprotein complexes and eight lipo-glycoprotein 
comple.xes in this crab. 

In Cardisoma carnifex (Fig. 1), only two haemo¬ 
cyanin fractions, one fast and another slow moving, 
could be discerned. There are 8 glycoprotein frac¬ 
tions and 5 lipoprotein fractions in the haemolymph, 
of this crab. The tw^o haemocyanin fractions are 
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Fig. 1. Diagrammatic representation of haemolymph proteins of Scylla serrata and Cardisoma 
carnifex. BH, Haemocyanin. BL, Lipoprotein. BG, Glycoprotein. 
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identical in mobility with two of the lipoproteins 
and glycoproteins. All the five lipoproteins are 
identical in mobility with five of the eight glyco- 
proteins, leaving three glycoproteins free. In other 
words, in the haemolymph of C. carnifex, two 
haemocyanin, lipo-glycoprotein complexes and five 
lipo-glycoprotein complexes are evident. 

No information is yet available on bonding of 
haemocyanin with other haemolymph proteins. The 
present study, however, indicates the possible com¬ 
plexes of the haemocyanins with lipo and glyco¬ 
proteins. Obviously a number of lipo and glycoprotein 
complexes also seem to exist in the haemolymph 
of crabs, it is very interesting to note here that 
while all glycoproteins appear to be complexed, 
only some of the lipoproteins are free in the 
aquatic crab S. sernita whereas in the terrestrial crab, 
C. carnifex, all the lipoproteins appear to be com¬ 
plexed but some of the glycoproteins seem to be 
free. It thus seems likely that the ecological 
factors may have an influence on the nature of 
haemolymph protein complexes in crabs. 

The occurrence of greater number of haemocyanin 
fractions in S. sevrata follows the fact that this 
crab is aquatic where more copper for the synthesis 
of haemocyanin is available. It is likely that, the 
haemocyanins perhaps serve also as carrier mole¬ 
cules for the lipo and glycoproteins. Further studies 
■on crabs from many ecological niches may throw 
more light on this problem. 

We thank Prof. R. Natarajan, Director, for 
suggestions, comments and for encouragement. The 
financial assistance from U.G.C. is gratefully 
acknowledged. 

Centre of Advanced Study 

in Marine Biology, 

Marine Biological Station of 

Annamalai University, 

Porto Novo 608 502, 

Tamil Nadu, May 5, 1975. 
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CALCINOSIS IN A FOWL (CALLUS 
DOMESTICUS) 

The present communication pertain^ to generalized 
calcification encountered in a fowl out of I3,7i0 birds 
necrcps’.ed in this department during the last \ eari. 
Keeping in view the rarity of this disease in pouitry. 
as evidenced by the scanty information in the avail¬ 
able literature, it is considered uorthwhiie to 
record this condition. 

Grossly, whitish foci on the myocardium and 
numerous minute nodular growths scattered through¬ 
out the lung parenchyma were the predominant 
features. On cutting, the nodules produced a grating 
sound indicative of mineralization. The myocardium 
was hard in consistency and revealed greyish white 
discolouration. Lungs, kidneys, liver, adrenal glands 
and ovary presented greyish white appearance. The 
extensive deposition of urate crystals in the renal 
tubules resulted in their unusual prominence. 

The heart blood was collected aseptically for 
cultural examination and the relevant material was 
fi.xed in lOFc formalin for histopathology. The 
tissues were processed through routine paraffin 
embedding technique, cut at 5 micron thickness and 
W'ere stained with haemato.xylin and eosin (HE). 
For the demonstration of calcium sails and acid 
mucopolysaccharides von Kossa and Periodic Acid 
Schiff (PAS) staining methods were employed. 

On microscopic e.xamination varyu'ng degree of 
calcification was observed affecting lungs, kidneys, 
myocardium, adrenals, coeliac ganglion, ovary liver, 
cerebrum and trachea. The lungs, myocardium and 
kidneys w^ere most severely involved, in the HE 
and von Kossa stained sections, the lungs were 
seen studded with fine basophilic granular deposits 
distributed irregularly along the respiratory tubules 
and around the smooth muscle cells of the teniary 
bronchi (Fig. 1). Lymphoid aggregates were 
observed in the submucosa of the secondary bronchi 
along with w-idespread haemorrhages. Calcium 
deposition affected all the blood vessels and muscles 
of the myocardium (Fig. 2) and severely affected 
w-alls of the small veins which showed metaplastic 
changes evidenced by the formation of osteoid cells 
(Fig. 3). Lymphocytic infiltration was noticed in 
the pericardium. The kidneys revealed rather 
advanced degree of calcification replacing at several 
places, the glomeruli and renal tubules (Fig. 4). 
The metaplastic changes leading to osteoid cell 
formation were noticed in the severely calcified 
areas in the interstitial renal tissue. The mineraliza¬ 
tion in the form of linear streaks, resulted in 
thickening of the tubular basement membrane. The 
epithelial lining of the tubules showed degenerative 
changes along wdth desquamation and haemorrhages 
at some foci. The interstitial tissue of adrenal glands 
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Figs. 1-4. Fig. i. jLung : Calcium deposition 
along the respiratory tubules and around the smooth 
muscle cells of the tertiary bronchi. He, x 30. 
Fig. 2. Myocardium : Calcification affecting the 


blood vessels and muscles. HE, x 30. Fig. 3, 
Myocardium : Osteoid cell formation in the severely 
calcified wall of the coronary vein. HE, x 70. 
Fig. 4. Kidney : Advanced calcification involving 
walls of the tubules and interstitial space. HE, X 30. 


also revealed calcium deposition. Moderate type 
of mineralization affected blood vessels of the ovary, 
whereas, calcification was more obvious in the. 
coeliac ganglion replacing thereby the ganglion nerve 
fibres. The matrix of tracheal cartilages had under¬ 
gone calcification. Laying down of calcium salts 
was of moderate intensity in the hepatic parenchyma, 
as well as in the blood vessel walls. There was 
lymphocytic infiltration in the perivascular zones 
that replaced hepatic parenchyama at isolated 
areas. Minute aggregates of fine calcific granules 
were observed in the cerebrum around the small 
blood vessels when stained with von Kossa. The 
neurons showed degenerative changes leading to 
satellitosis and neuronophagia. Aorta, intestine, 
bursa fabricius and peripheral nerves failed to reveal 
the calcium deposits. No organisms of pathological 
importance could be isolated from the heart blood. 

The generalized calcification affecting majority of 
parenchymatous organs as noticed in the present 
case could not be traced in the available literature, 
however. Gill et al. (1972) have reported such 
lesions in some of the organs. Lesions of calcinosis 
observed in lungs during this investigation were 
almost identical with the observations of Parihar 
and Singh (1971) except the appearance of giant 
cells which were not observed during this study. 
The alterations met with in the kidneys were much 
advanced than those described by Marcado and 
Brand (1964) and Gill ct a!, {foe. cit.). The acid 
mucopolysaccharides were not demonstrable in the 
calcified areas as reported by Gill et al. {Joe. cit.). 
The etiology of this ailment remained uncertain, 
however, extensive mineralization in diverse situa¬ 
tions might be attributed to the disturbed mineral 
metabolism. 

Department of Veterinary R. S. Chawla. 

Pathology, D. S. Hothi. 

Punjab Agricultural University, Balwant Singh, 
Ludhiana, April 14, 1975. 
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HAEMOGLOBIN PALYMORPHISM IN GOATS 

In Indian goats while there is a report of occurrence 
of only one haemoglobin (Hb) type some workers^-s 
have reported 2 types of Hb. However, in some of 
the foriegn breeds 5 « and also 4'^ Hb types have 
been established. 

The study referred here is related to 76 Barbari 
and 70 Jamnapari goats in which Hb palymorphism. 
was studied using horizontal paper electrophoresis 
in Tris-borate^ buffer at a constant voltage of 200 
volts for 18 hours. 

In both the Barbari and Jamnapari goats 3 
palymorphic Hb types, viz-, homozygous Hb A and 
Hb B and heterozygous Hb AB as shown in the 
figure were found to occur. Hb A type was 
preponderant in both the breeds being 89*5 and 
90in Barbari and Jamnapari respectively. The 
distribution of Hb B was 2-64% and 1*43% and 
of Hb AB 7-89% and 8-57% in Barbari and 
Jamnapari breeds respectively. 



Fig. 1 


The observation of the presence of homozygous 
Hb B type in this study is of significance since it 
has not been reported as yet by workers in Indian 
goats. Giri and Pillai"^ observed only Hb A type, 
while Khanalkar et al- and Balani et al.^ have 
reported Hb A and Hb AB types. 

U.P. College of Veterinary Science S. C. JosHi. 

and Animal Husbandry, J. S. Rawat, 

Mathura, India, May 20, 1975. M. D. Pandey. 
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SEX IDENTIFICATION OF SPODOFTERA 
iPRODEMA) LIT ERA (FABRICIUS) 
by wing COLOURATION 
During investigations at Jabalpur the male and 
female moths of S. Htura revealed a common pattern 
of wing venation which was similar to the C and C, 
figures of Bhattacherjee and Raghavan {1967), but 
tne wing colouration was very distinct in both the 
sexes (Fig. 1) and the separation of male from the 
female was rendered easy. 


e 



Fig. 1. Colour pattern of fore-wings—male and 
female moths of Spodoptera litura. 

The male of S. litura possesses a prominent large 
wide yellow oblique patch ia) in the centre of the 
fore-wing, which extended from the costal margin 
to the cubitus below, while the inner margin of 
the wing was yeilow'ish for the most part. In 
addition, a small triangular yellow^ patch i b) betw'een 
the subcostal fS^) and radial (R^) veins, and an¬ 
other oblique yellow patch {c) reaching the apex- 
near the outer margin of the fore-wing w^ere noted. 
On the other hand, the central oblique yellow 
patch in the fore-wing of the female was marked 
with brown scales with discontinuous patch unlike 
the male. It was also distinctly crossed like an 
arrow a yellow median vein. Thus the colour 
pattern of the fore-wings served as an important 
criterion in sex identification of S. litura. 
Department of Entomology, O. P. Singh. 
Jawaharlal Nehru Krishi S. M. Matk\r. 

Vishwa Vidyalaya, G. A. Gangrade. 

Jabalpur, Madhya Pradesh, May 5, 1975. 
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STUDIES ON CONTROL OF BLACKSPOT 
FORMATION ON MANGOES 
During our studies on the storage and ripening of 
mangoes, we came across the development of black- 
spots on the surface of Alphanso mango. The mold 
R/uzoctoii’a bataticola was found to be responsible 


5 min) and kept for ripening, the normal colour, 
appearance, taste and flavour were maintained indi¬ 
cating that these compounds do not affect the 
organoleptic characteristics of the fruit and hence 
could be employed successfully for the preserva¬ 
tion of mangoes. 


Table I 

Effect of fungicides on the growth of R. bataticola 


Concentration Percentage inhibition 


100 ml Aureo- Boric acid Borax Copper Zineb Calcium Potassium Vitamin 
flask fungi n oxychloride propionate sorbatc K 


250 

22 

29 

71 

5 

500 

93 

34 

100 

19 

1000 

100 

47 

100 

29 

2000 

— 

74 

100 

60 

2500 

100 

— 

— 

— 

4000 

— 

76 

100 

63 

50CO 

— 

— 

— 

100 

— Not determined. 
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chemical changes involved during the development 
of blackspots on mangok Present communication 
deals with the study of certain antifungal compounds 
which inhibit the growth of the mold Rliizoctonia 
bataticola and reduce the spoilage. These com¬ 
pounds can be used successfully for the preserva¬ 
tion of the mangoes. 

The mold was grown in the synthetic medium of 
the following composition (in grams) : Glucose 4, 
NH.tClO-5, NH.jNO.^0-1, Na.>SO^()-02, K.HPO.^ 

0-1, MgSO., 0-01, Water 1000 ml, pH 5-5.' The 
incubation was carried out at 30° C for 7 days. 
Mycelia were collected after filtration, dried and 
weighed. Mold was grown with and without 

antifungal compounds along with controls. 

The results in Table I indicate that aureofungin, 
boric acid, borax, copper oxychloride, zineb, calcium 
p;lopionate, potassium sorbate and vitamin K 
inhibited the growth of the mold. Vitamin K, 
aureofungin and borax were found to be the most 
effective. Beccari (1969)^ had reported the success¬ 
ful use of vitamin K for the preservation of 
bananas and inhibition of the growth of the mold 
Gleosporiitm miisariim and Fiisariiim sp. Aureo¬ 
fungin has been used with success in controlling 

post-harvest fruit rot'^’-^-“ and has been used for 
the preservation of tomatoes, bananas, oranges and 
figs. 

When unripe mangoes were dip-treated In the solu¬ 
tions of aureofungin (10 mg % for 2 min). 

Vitamin K (0*1% for 2min)_and borax (2% for 


17 

— 


— 

26 

56 

25 

96 

37 

87 

43 

98 

77 

93 

52 


— 


— 

100 

100 

— 

— 

— 

100 

97 

93 

100 
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EFFECT OF ACTINOMYCIN-D ON THE 
INCORPORATION OF URIDINE m AND ON 
RNA SYNTHESIS IN HEALTHY AND 
CHLOROTIC MOTTLE VIRUS INFECTED 
LEAVES OF COWPEA 

A GOOD deal of information is available on the site 
and nature of synthesis of tobacco mosaic virus 
(TMV) through microspectrophotometric (Zech and 
Vogt-Kohne, 1955), immunofluorescence (Hirai and 
H-irai, 1964 ; Shalla and Amici, 1967) and autoradio¬ 
graphic studies (Smith and Schlegel, 1964 ; Langen- 
berg and Schlegel, 1967 ; deZoeten and Schlegel, 
1967). Smith and Schlegel (1964) further reported 
that actinomycin-D (AMD), when incorporated 
into a host-virus system, inhibits the synthesis of 
host RNA but not the viral RNA. All these 





Letters to the Editor 


675 


Vo\. 44, No. IS 1 
Sept. 20,1975 J 

informations were available with TMV, which is 
a rod-shaped virus. However, no such information 
is available with regard to spherical viruses. The 
present study was undertaken with a view tO' 
obtaining informations on the site of synthesis and 
localisation of RNA of some spherical virus. 

Materials and Experimental Procedure 

Cowpea chlorotic mottle virus (CCMV), a small 
spherical virus measuring 32 nm in diameter (Kuhn, 
1964) was selected. Cowpea (k'/.g/a/ sinensis) cv. 
Harly Ramshorn, raised from disease free stock, was 
used as test plants. At 2-3 trifoliate leaf stage, 
the plants were inoculated with highly infectious 
sap from cowpea leaves diluted to 1 : 3 with O-Ol M 
neutral phosphate bulVer containing 10% Celite. 
The plants were then put inside a growth chamber 
at 30"' C with 16 hr photoperiod and an illumina¬ 
tion of 850 ft. candles. 

Four days after inoculation, samples were collected 
from the test plants. For each treatment 3 mm discs 
were punched out at random from younger leaves. 
Actinomycin D{AMD) @ lOO-OO ^mg/ml was 
vacuum infiltrated for I hr into the samples. After 
infiltration, the discs were dried on filter papers 
moistened with AMD or distilled water, as the case 
may be. The discs were then floated on solutions, 
of tritiated uridine (uridine -’H (a) 25 mCi/ml) 
for 2 hr for incorporation. 'I'hey were then washed 
under running water for 3 hr to remove all labelled 
uridine which was not incorporated, and fixed at 
4% glutaraldehyde in ()'()5 M neutral phosphate 
buffer for 1 hr. The fi.xed tissues wore washed in, 
3 changes of bulTei’ for 45 min, fixed in 1% Osmium, 
telroxide for 2 hr and again washed in 3 changes 
of bufi'er. 

The fi.xed material was then dehydrated through 
a series of alcohol (30%, 50%., 70%, 85%., 95% 
and 100% ), 2 changes of propylene oxide, infiltrated 
with propylene oxide and resin mixture (1 : 1) for 
2 hr and then embedded in resin mixture and kept 
overnight at 60" C. BEEM capsules were used for 
making blocks. Sections of 0-5-1-Onm thickness 
were cut in a Porterblum ultra microtome using 
glass knives. 

For autoradiography, the sections were coated 
with a thin layer of Ilford 11-4 emulsion and then, 
kept for exposure in a light tight box containing 
silica gel for 15 days. After exposure, the auto¬ 
radiographs were developed in Kodak D-19 deve¬ 
loper for 3 min, washed, dried, mounted and 
examined under a phase contrast microscope. 
Results Olid Discussion 

It was observed that uridine -T-f was highly 
incorporated in the nuclei and cytoplasm of the 
AMD treated leaf discs infected with CCMV but 


it was much less so in treated healthy discs. No 
considerable dilference in incorporation of uridine 
•Tl as evidenced by labelling was observed in 
sections from healthy and infected non-treated leaves. 
Similar observations were made by Smith and; 
Schlegel (1964) in case of TMV who also reported 
incorporation of uridine '*H in nucleus in general 
and nucleolus in particular. 

The results indicate some specific functions of 
nucleus and cytoplasm in uridine metabolism of 
cells infected with CCMV. The results also indi¬ 
cate that AMD inhibits the incorporation of uridine 
in healthy tissues thereby inhibiting synthesis of 
host RNA but in cells where multiplication of CCMV 
takes place, it does not interfere with the incorpora¬ 
tion. It is probable that nucleus and cytoplasm 
might have taken part in s-ome steps in the synthesis 
of the viral RNA of the CCMV. This study was 
aimed at perfecting the techniques. Further studies 
are in progress. 

The author expresses his deep .sense of gratitude 
to the International Atomic Energy Agency, Vienna, 
for financial support and to Dr. D. E. Schlegel, 
Professor and Chairman, Department of Plant Patho¬ 
logy, University of California, Berkeley, USA, for 
his keen interest in this work and for providing 
facilities. 

Nuclear Research Laboratory, D. K. Mitra. 
Indian Agricultural Research 
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I'ehruary 17, 1975. 
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A NOTE ON THE STOMATAL ONTOGENY AND 
SYSTEMATIC POSITION OF ABRUS 
PRECATORWS L. 

In their recent publication^ Venkateshwarlu and 
Seshavataram have discussed the systematic posi¬ 
tion of Abrus L. in the Fabaceae (Papilionaceae) 
and suggested that this genus should be removed 
from the tribe Vicieae and included in the tribe 
Phaseoleae on the basis of the evidence obtained 
from embryological and other studies. As there is 
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no report on the stomatogenesis of Abriis preca- 
torius L. the present work is taken up to find out 
the systematic position of the genus. 

Leaves are hypostomatic, possessing the stomata 
of aperigenous, anomo-, tetra-, aniso-mesoperigenous 
and para-mesogenoiis types-. Of them anisocytic 
stomata are more frequent while tetracytic type is 
less in number. The stomata are oriented in 
various directions and differentiate in a mixed 
sequence. 

Any protodermal cell undergoes an unequal divi¬ 
sion to give rise to a smaller meristemoid and a 
larger sister cell which becomes vacuolated andi 
simulates other protodermal cells soon. The meriste- 
moids are triangular or trapezoidal in shape with 
denser cytoplasm and distinct nucleus (Figs. 1, 2). 
These are mostly dolabrate, producing anomo-, 
tetra-, aniso-mesoperigenous and para-mesogenoiis 
stomata. Rarely do they directly act as GMC (guard 
cell mother cell). It divides vertically to produce 
two guard' cells of equal size. This is termed 
aperigenous type-. Interestingly these stomata 
differentiate very early when the other stomatal 
types are in developmental stages (Fig. 2). Perigenous 
mode of origin of the above stoma is evidenced 
by its larger size in contrast to the small size of the 
encircling neighbouring cells, as it has been observed 
in the leaves of Clerodendnim phlomidisA 

Tetra-, aniso-mesoperigenous and para-meso- 
genous stomata are derived from the dolabrate 
meristemoids depending upon the placement of its 
second wall. A similar mode of ontogeny for the 
above stomatal types has already been reported in 
Zornia-^. As a result of the first division of the- 
meristemoid, one larger mesogenous subsidiary cell 
and a smaller cell are produced. Of these two, 
the latter puts forth a vertical wall with the result 
that a GMC and a second mesogenous subsidiary 
cell are formed. Frequently (37%) aniso-meso¬ 
perigenous stomata are derived when the above- 
second wall intersects the first one at only one 
point. Consequently a conical GMC is flanked by 
two lateral subsidiaries on three sides and by a 
perigenous cell on the fourth side (Figs. 2, 4). 
Less frequently (28%) para-mesogenoiis type deve¬ 
lops when the second wall intersects the former at 
both the poles. Here, a lenticular GMC is com¬ 
pletely encircled by two lateral subsidiaries of 
mesogenous origin (Figs. 1, 4). Occasionally (15%) 
the second wall is laid parallel to the previous one 
so as to produce a tetra-mesoperigenous stoma 
(Fig. 1). In this case a band-shaped GMC is 
flanked by two mesogenous subsidiaries on the 
lateral sides and by two- perigenous ones on the 
polar ends. Infrequently one or two subsidiaries' 
pf anisocytic stomata divide radially resulting in the 


anomo-mesoperigenoLis stomata with 4-5 neighbour¬ 
ing cells (Fig. 3). 



Figs. 1-6. Abnis precatorius. Fig. 1. para- 
mesogenous and tetra-mesoperigenous stomata in 
developmental stage. Fig. 2. Aperigenous stoma 
and dolabrate anisocytic stoma. Fig. 3. Anomo- 
mesoperigenous stoma. Fig. 4. Para-mesogenous 
and aniso-mesoperigenous stomata. Fig. 5. Short, 
clavate glandular hair. Fig. 6. Uniseriate papilio¬ 
naceous non-glandular hair. 

Metcalfe and Chalk^ stated that paracytic and 
anomocytic stomata are common in the Phaseoleae 
and the Vicieae respectively though some stomata 
in Cicer and Vida are paracytic. Pimm sariruni 
has been shown to possess aniso-mesoperigenous 
stomata*^ while those of Vida faba are aperigenous 
(anomocytic)7. However onr studies and those of 
Paliwal and his co-workers'^ do not reveal the- 
occurrence of paracytic stomata in Ciccr arietimnn 
and Vida faba as reported earlier-''^. Thus it is clear 
that paracytic type is absent in the Vicieae. On the 
contrary, leaves of Abrus precatorius show para- 
mesogenous stomata in addition to the other types 
as those of Phaseoleae^’^’to. Besides, short, clavate 
glandular hairs (Fig. 5), reported to occur in the 
Phaseoleae, were seen in the leaf margin of 
A. precatorius along with the typical papilionaceous, 
imiseriate, non-glandular hairs (Fig. 6). Evidently, 
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A. precatoriiis bears close resemblances to those of 
Phaseoleae in possessing para-mesogenous stomata 
and short clavate glandular hairs. Hence the 
present study on the stomatogenesis and the hairs 
substantiates the contention of Venkateshwarlu and 
Seshavataram and other previous workers^ and 
suggests the removal of the genus Abnis from the 
Vicieae and its inclusion in the Phaseoleae. 

The author expresses his deep gratitude to 
Professor S. L. Basu, for his kind encouragement. 
Department of Biology, B. Kannabiran. 

Jawahaiial Inst, of Post-Graduate 
Medical Education and Research, 

Pondicherry 605 006, April 18, 1975. 
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INDUCED TETRAPLOIDY IN CURVED SPINE 
mutant of SOLANUM KHASIANUM Cl ARKE 

The importance of Solaniim khasianiini for its high 
solasodine content has been, recognised by several. 
workersi"-\ However, its large-scale cultivation by 
pharmaceutical industries, manufacturing steroid 
hormones, is restricted because of the occurrence of 
spines on the plant parts. 

Exploitation of this medicinal plant would be 
more economical, if a variety having less spines and 
higher solasodine content is developed. Attempts 
were made in this direction by using mutagenic 
agents such as colchicine and gamma-rays. 

Isolation of a mutant, which had thick curved 
and blunt spines, in 7 -irradiated population was 
reported earlier^. This curved spine mutant was 
used for obtaining tetraploids by colchicine. 
Seedlings (100) were treated by 0*1% colchicine 
as described by Janaki Amnial and BhatE». 

Cytological studies of leaftip cells revaeled 25% 
of the treated plants to be initially tetraploids. 
However all of them excepting two proved to be 
mixoploids. These two plants maintained tetra- 
ploidy (4/1 = 48) as evidenced from PMC studies. 
They possessed thick, dark leaves, bigger flowers 
than the control and bigger pollen grains which 


were 25% fertile. Fruits (10), obtained from these 
two tetraploids, had poor seed setting, and low 
germinability of these seeds gave only five plants. 

Variation in the number of spines per leaf—1~5 
compared tO' 5-10 in the control—was noticed in 
Co and Co generations of mutant tetraploids 
(Figs. 1, 2 and 3). Similar variations were observed- 
in the tetraploids obtained from unirradiated con¬ 
trols"*. It may be emphasised that the spineless 
tetraploids did not bear flowers. Some of them 
with the reduced the number of spines had a few 
flowers which did not set fruits. These observa¬ 
tions suggested a probable association of spineless¬ 
ness with sterility, since spiny tetraploids were 
reasonably fertile. 



Figs. 1-5. Fig. 1. Control. Fig. 2: Mutant: 
Fig. 3. Tetraploid mutant. 
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Table I 

hn prove me ill in jertUity of curved spine mutant tctraploids 


Generation of 
tetraploidy 

No. of 
plants 

Pollen 

fertility 

or 

/o 

Av. No. of 
fruits per 
plant 

Av. No. of 
seeds per 
fruit 

Germination 

0 ' 

/(> 

Wl./fruil 

Control (Diploid) 

10 

100 

118 

220 

100 

3-10 

Curved spine 
mutant (Diploid) 

17 

100 

186 

200 

90 

3-4( 

Cl 

2 

25 

5 

2-5 

20 

0*95 

c. 

5 

50 

10 

41-0 

35 

1-45 

C3 

25 

70 

93 

75-0 

48 

2*35 

This suggestion got 

further 

support when a 

spine- 

EFFECT OF 

RED AND FAR 

RIJ) 


less mutant obtained in irradiated population 
produced no Ilowers. Another mutant which 
had very much reduced spines, produced a few 
llowcrs and very small fruits (0-95 g/fruit). Due to 
poor seed setting and germination, it was lost in 
C.j generation (unpublished data)<‘*. 

Contrary to all the observations, mutant tetra- 
ploids with reduced number of spines, which were 
more curved than those in the diploid controls, 
have shown marked improvement in their fertility 
during C., and C.> generations. Table I shows that 
pollen fertility increased from 25% to 70%. while 
fiLiit setting increased from 5 to 93. The number 
of seeds per fruit also showed remarkable increase 
from 2-5 to 75, so also germinability of these seeds. 
Similar trend, evidenced in fruit size and weight, 
indicates that further elTorts in improving and 
selecting a suitable tetraploid mutant may be 
rewarding. 

The fruits of mutant and tetraploids are being 
analysed for their solasodinc contents, while C 4 
generation studies are in progress. 

Biology and Agriculture Division, Bharati Bhatt. 
Bhabha Atomic Research Centre, 

Trombay, Bombay 400 085, 

April 22, 1975. 
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ILLUMINATIONS ON THE GERMINATION OF 
SPORES OF TWO BLUE-GREEN ALGAE 

The cfl’ect of red and far red radiations on various 
morphogenetic processes is well known in the ease 
of higher plants, ferns, bryophylcs and green algae. 
In blue-green algae light dependent morphogenetic 
changes in the developmental cycle of No.sloc were 
studied by LazarolT^ where red light was shown to 
be connected with photoinduction and green light, 
not far red with photorcvcrsal. In the piesenl work 
wc have shown the involvement of rod and far red 
wavelengths during the germination of spores 

(akinetes) of two bliic-grccn algae. 

Materials and Mel hods 

Anabaena sp. and Anabacnopsis anioldii liave 
been i.solalcd from the brines of Samhhar salt lake 
of Rajasthan. The culture medium (SS medium) 
contained dipotassium hydrogen phosphate {)'348 g, 
potassium nitrate 0-2 g, Samhhar salt crystals 10 g, 
Sambhar soil c.xtract {47c w/v in distilled water) 

10 ml and total volume made up to I litre. Iron was 
added as Fe-ED1’A complex-, 3 mg/I and trace 

element .solution supplied was that of Fogg"‘, I ml/l. 
The pH of the medium was adjusted to 7-0 for 
Anahafuua sp. and 8-5 for A. anioldii, before 
autoclaving. 

Clonal cultures of the algae were raised from 

s:ngle spores plated on agarized SS medium. Algae 
were generally grown in liquid medium illuminated 
continuously by 40 w daylight fliiore.sccnt lamps, at 
28° C zt 2. Whenever spores were required, 
material from liquid cultures was spread on agar 
surface and incubated in light. Within 7-10 days 
or so, all the vegetative cells of the filaments deve¬ 
loped into spores. The plates with fully formed 
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mature spores were scraped and dispersed in a 
small volume of sterile SS medium and spread on 
nutrient agar plates and exposed to different colours 
of light, in boxes fitted with cellophane filters on 
their lids. The light transmitted by the filters was 
checked by calibrated hand spectroscope which is as 
follows: blue—435 nm to 520 nm, green—460 nm to 
560 nm, red—600 nm to 660 nm and far red—670 nm 
to 700 nm. Transfer of petri plates from red to 
far red and vice versa was done in dim blue-green 
light, 460 nm to 560 nm which was found to be 
ineffective on the germination process. 

Results 

The germination of spores is found to be highest, 
in white light, 95% in the case of Anabaena sp. and 
62% in A. arnoldii (Table I). Very few spores 
germinated in complete darkness and also in green 
and blue lights. In red light, the germination was 
less than in white light. When the spores previously 
exposed to red for 24 hr, were transferred to far 
red, there was an inhibition in germination 90-8% 
and 78-6% in Anabaena sp. and A. arnoldii respec¬ 
tively, as compared to the germination in red alone. 
Further, when spores were initially exposed to far 
red for 24 hr and then transferred to red, there was 
a stimulation of germination, 51% in Anabaena sp. 
and 16-5% in ^4. arnoldii. Experiments also done 
with spore suspensions in liquid medium gave 
identical results. 

Table I 

Percentage germination of spores of two blue-green 
algae 


Treatment Anabaena sp. Anabaenopsis 

arnoldii 


White light (144 h) 

94*54 

62*08 

Dark (144 h) 

0*89 

0 

Red (144 h) 

48*75 

34*75 

Far Red (144 h) 

0*95 

0*93 

Red (24 h)-^Far Red 

(120 h) 

4*51 

7*43 

Far Red (24h)->Red 

(120 h) 

48*40 

15*37 


Discussion 

Lazaroffi studied the effect of different wave¬ 
lengths of light on the developmental cycle of 


Nostoc miisconun. He noted that the effects of red 
radiation (650 nm) can be reversed, not b>- far red 
but by radiation ot louer v, avelengths, broad green 
region between 480 nm to 560 nm. He sho\\ed’ that 
the action spectrum for phoioactivation matches 
well With the absorption spectrum of allophycocynin 
present in the alga; however, no single pigment 
could be regarded as receptor for the photoreversal. 
Our observations on the effect of red and far red 
can be compared only with the morphogenetic 
pn^nomena found in higher plants, ferns, bryophytes 
and green algae, where the photoinduction and 
photoreversal are shown to be mediated by phyto- 
chrome, a bichromoprotein closely related to blue- 
green algal pigment phycocyanin. It is 
not known whether blue-green algae 
contain phytochrome. In an allied alga 
Anabaena cylindrica, Fay^ showed that in mature 
spores, phycocyanin is largely absent, chlorophyll 
is partly replaced by phaeophytin, the ^^-carotene 
content reduced and xanthophyli content increased. 
A detailed analysis of the pigments present in the 
spores is very much needed to determine the nature 
of photoreceptor involved in the geimination 
process. 

This work is supported by the financial assistance 
from the Council of Scientific and Industrial 
Research, New Delhi. The authors are indebted to 
E. I. Du Pont de Nemours and Company for a 
generous gift of cellophane filters, and to the Head 
of the Department of Botany for facilities. 

Lab. of Algal Physiology^, P. M. Rjeddv. 
Department of Botany, P. S. N. R\o. 

Banaras Hindu University, E. R. S. Talpasavi. 

Varanasi 221005 (India), 

October 17, 1974. 
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NEW PLANT TYPE IN BLACK GRAM 
The reconstruction of plant type in pulses requires 
a reduction in their spreading and bushy growth 
habit not only to raise more plants per unit of land 
but also to improve the harvest index and reduce 
the maturity period^. In black gram (Phaseolus 
mungo L.) since such a type is not available in 
natural population, attempts were made to induce 
such mutations artificially. 
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Dry seeds of black gram were treated with 
different doses of X-rays and ethyl methane 
sulfonate (EMS) singly as well as in combination 
as described elsewherek Though a large number of 
dwarf mutants were found in generation only 
one dwarf mutant from 40 kR X-rays and 0-3% 
EMS treatment was fertile. 

The mutant was characterised by a drastic reduc¬ 
tion in the length of the internodes, petioles and( 
peduncles (Fig. 1). The leaves were dark green 



Fig, 1 . (1) Normal, (2) Mutant. 

in colour, blades were shrunken into folds and the 
veins were swollen in addition to the reduced leaf 
size. The mutant was photoinsensitive and mature 
in 80-85 days like the parent strain. Though there 
was a drastic reduction in all the vegetative parts, 
floral organs were not reduced and produced some 
pods with viable seeds. The mutant bred true in 
subsequent generations. 

To ascertain the mode of inheritance, reciprocal 
crosses were made between the normal and mutant 
as described by Sen and Jana^. The F^’s from all 
the crosses were normal indicating that the mutant 
character is recessive. All the progenies 

segregated into normal and mutant in 3 : 1 ratio* 
(Table I) indicating a single gene difference. This 

Table I 


Inheritance of dwarf mutant in black gram 


Parents 

Segregation in Fg 

Norinal Mutant 

(3 :1) 

d 

Normal X Dwarf 

177 53 

0-47 

0-5-0-3 

Dwarfx Normal 

150 45 

0-40 

0-7-0-5 

was further confirmed in F.^ as 

all the 

dwarf Fo 


plants bred true. Out of 10 phenotypically normal 
F.> plants, four bred true while the rest segregated 
like Fj. The gene symbol Dw/dw was proposed 
for this allelic pair. The availability of a fertile 
dwarf type with less vegetative growth offers scope 
for evolving an ideal plant type described by Jain^, 
The first two authors are grateful tO' CSIR, New 
Pelhi, for awarding Senior Research Fellowship. 
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Agricultural Engineering S. Appa Rao." 

Department, S. Padmaja Rao. '= 

Indian Institute of Technology, M. K. Jana. 
Kharagpur 721 302, July 5, 1975. 


=•= Present address : Indian Institute of Horticul¬ 
tural Research, 255, Upper Palace Orchards, 
Bangalore 560 006. 
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A NEW SPECIES OF PHYLLACHORA NITSCHKE 

APUD FUCKEL ON ORYZA SATIVA L. FROM 
GORAKHPUR (U.R), INDIA 

During a survey of plant diseases, plants of water¬ 
logged cultivated “Boro” variety of Oty7a sativa L., 
in the low lying areas of Gorakhpur were seen 
infected during the month of October 1973. The 
infected leaves exhibited black, oval, distinct tar 
spots (0* 5-1-0 mm. dia.), uniformly distributed 
throughout the lamina (Fig. 1 a). The spots first 
appeared on the upper surface of leaves but were 
later present on the lower surface also. The plants, 
wFich were less submerged, had less of the infec¬ 
tion. The sections through the spots of infected 
host leaves, on examination, revealed them to be 
perithecia of some species of PhyllachoraJ. The 
perithecia in surface view showed a dot in the 
centre of each indicating an ostiole but possibly it 
remains rudimentary even in mature perithecia. The 
vertically compressed shape of the perithecium, 
indistinct ostioles, irregular arrangement of 
ascospores within the ascus and presence of both 
apical and basal paraphyses are features which are 
distinct from those reported for the existing species 
of Phylfachora. But for the presence of both 
apical and basal paraphyses and dark peridium, the 
structures showed slight resemblance to Nectria 
type centrum as defined by Miller^ (1949) and 
LuttrelP (1951). 

Pathogenicity tests were performed by spraying 
ascospores cum hyphal aqueous suspension of the 
fungus on young healthy leaves. Symptoms 
appeared gradually after 6-8 days. 

The specimens of the diseased leaves were 
examined by Dr. Sivanesan of the C.M.I., Kew, 
who confirmed the fungus to be a new species of 
Phyllachora, as this fungus does not resemble with 
the existing species. 

The detailed morphological characters of the 
fungus are as follows : 

Phyllachora gorakhpurensis, Srivastava and 
Bhargava, sp. nov.—Perithecia vertically com¬ 
pressed,, slightly oval, 100-130^ high and 
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160-230 At broad ; ostioles not very distinct : situated 
below upper epidermis as well as lower epidermis 
(Fig, 1 b). Hymenium basal ; asci clavate, bulged 
in the middle, 45-50 ju high and 8-16-5 /a broad; 
ascospores arranged haphazardly in the ascus 
(Fig. lb and c). Ascospores elliptical, 7-8-5 a^ in 
diam. (Fig. 1 cl). Paraphyses basal as well asi 
pendent from the roof of perithecia (pseudopara- 
physes -apical paraphyses). Basal paraphyses project¬ 
ing beyond the asci, apical reaching upto the base 
of asci, 1-1-5 At broad (Fig. 1/0- Peridium loose, 
pseudoparenchymatcus, dark and distinct except in 
the basal region (Fig. lb). 

On living leaves of Oryza saiiva L. water-logged 
variety (Gramineae), Bichhia fields, Gorakhpur, 
October 1973, Leg. Y. N. Srivastava. 

Phyllachora gonikbpurensls, Srivastava et Bhargava, 
Spec. nova.—Perithecia perpendiculum compressa ; 
levis ovata, 100-130 At alta et 160-230 At lata; ores 
non distincti ; situata et sub superam epidermen et 
super inferam epidermem. Hymenium inferum; 
asci clavati, extensi in medio, 45-50 p. alti et 8-16 p 
lati ; ascospores ordinati casu in asco> (Fig. 1 et c). 
Ascospores ellipticales, 7-8-5 At 'in diameterior0 
(Fig. 1 cl). Paraphyses et inferi et penduli a tectu 
peritheciae (pseudoparaphyses-paraphyses apicales). 
Inferiores paraphyses ultra ascum, apicales attin- 
gentes lasum a.sci, 1-1-5 m lati (Fig. 1 b). Peridiumi 
mobile pseudoparenchymatous, niger et distinctus 
praeter in inferiore parte (Fig. 1 b). 



Fig. 1. a, Infected Oryza sativa leaf showing tar 
spots, b, V.T.S. of the host leaf through tar spots 
showing perithecia. c, Single ascus. d, Ascospores. 

In viventibus foliis Oiyzae sativae L. aqua© 
collectae (Gramineae), in agris Bichhiae, Gorakh¬ 
pur, mens© October! 1973, Leg. Y. N. Srivastava. 

The type specimen has been deposited in the 
Herb. Kew, at No. 187024, 

The authors are thankful to Dr. A. Johnston, 
Director and Dr. Sivanesan, Mycologist, Cproinoii- 


wealth Mycological Institute, Kew, England, for 
their help during the identification of the fungus. 
They are also thankful to Rev. Fr. Lawrence 
Mcndonca, Parish Priest, Catholic Church, Gorakh¬ 
pur, for Latin diagnosis and to Dr. Y. B. Singh, 
Principal, and Dr. G. C. Srivastava, Head, Botany 
Department, St. Andrew’s College, for providing 
laboratory facilities to senior author. Thanks are also 
due to Dr. A. B. Sinha and Mr. J. S. Srivastava, for 
their help and to U.G.C. for financial assistance 
to one of us (Y. N. S.). 

Dept, of Botany, Y. N. Srivastava. 

St. Andrew’s College, 
and 

Botany Department, K. S. Bhargava. 

University of Gorakhpur, 

Gorakhpui (U.P.), 

March 24, 1975. 
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STIGMATIC EXUDATES AND PLANT 
STERILITY: A CHROMATOGRAPHIC AND 
SPECTROPHOTOMETRIC STUDY 
Thu use of ultraviolet spectrophotometry in the 
analysis of stigmatic exudates has been reported by 
Martin^’- and others-^The authors also 
observed'^in the UV profiles of the stigmatic 
exudates of a sterile mutant of hnpaiiens siiltani, the 
absence of a peak characteristic of fertile plants. 
A summary of the data, obtained from a spectro- 
photometric and chromatographic analysis of a 
variety of mutants of Impatlens, presented here 
suggest a positive correlation between stigmatic 
exudates defective of some compounds absorbing 
UV light in the 250-300 nm region and plant 
sterility. 

Association of specific UV peaks and fertility was 
tested in a dozen varieties of Impatlens available 
in our Botanical Gardens, but four colour mutants 
of /. sultanl (known as ‘Pink’, ‘Crimson’, ‘Orange’ 
and ‘Magenta’) and one of /. beddomel (called 
‘White’) showing various degrees of sterility were 
chosen for a detailed study. In vitro germination 
tests indicate that the approximate pollen viability 
of mutants vary from 2% in Pink to almost 100% 
in Magenta. Fruit setting is observed in Magenta, 
Crimson and Orange while Pink and White are 
sterile. In vivo observations revealed that viable 
pollen germinate on the stigmas of Magenta, Crim¬ 
son and Orange but not on those pf White 
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Pink. For convenience, the former are referred 
to here as fertile and the latter as sterile. 

UV absorption spectra of stigmatic exudates was 
studied by immersing 25 stigmas of each mutant 
into 4 m! of ethanol for 10 sec. Stigmatic surfaces 
do not show any sign of damage as a result of 
this treatment. The extracts showed constant and 
repeatable profiles when analyzed in a Beckman DU^ 
Spectrophotometer. All mutants showed high 
absorbance and discernible peaks in the region 
below^ 250 nm but this had been reported for all 
genera and species examined by Martin^ and 
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paper chromatography, 7zi-butanol-acetic acid-water 
(4:1:5) mixture was found to be most suitable. 

values of spots were taken as the average of 
six replicated extraction and chromatography series. 
The mutants showed variations in the number, the 
size and the distribution of spots. Various location 
reagents showed strong presence of anthocyanins in 
Crimson, while traces of free sugars were detected 
in Orange. However, the outstanding difference 
noted in the chromatograms of various mutants was 
the absence of spots 2 and 3 in sterile mutants 
(Table I). 
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Table I 

UV absorption peaks and values of stigmatic extracts of Impatiens mutant 




Orange (Fertile') 


Pink {Sterile) 


R/ 

values 

Absorption peak (nm) 

R/ 

values 

Absorption peak (nm) 

Without 

NaOH 

With 

NaOH 

Without 

NaOH 

With 

NaOH 

Crude extracts 


261 

270 




Spot 1 

0*29 

279 

280 

0*29 

279 

279 

Spot 2 

0-49 

246 

No peak 

•• 





272 

No peak 






300 

290 

*• 



Spot 3 

0*60 

278 

282 

•• 



Spot 4 

0*86 

111 

285 

0*86 

211 

284 


* Data from a representative of fertile (Orange) and sterile (Pink) mutants only are given in this table. 
Other mutants belonging to both categories have similar values. 


others^'^.e and therefore has no relevance in com¬ 
parisons. All fertile mutants, living either in 
natural habitats or in green houses, yielded similar 
results with respect to the principal peak around 
260 nm with a red shift of less than 10 nm in 
alkaline extracts. By contrast, the sterile mutants— 
Pink and White—do not reveal any peak in the 250- 
300 nm region indicating the absence of compounds 
that absorb light in this range. Absence of these 
compounds from the stigmatic exudates is associated 
with their failure to support stigmatic pollen germina¬ 
tion and consequent failure to set seeds. 

For chromatography, ethanolic extracts from 500 
stigmas of each mutant were used. Of the 
^iifferent solvent systems employed in descending 


Spots 1-4 were cut out from the chromatograms, 
eluted in ethanol and spectrophotometrically analyzed. 
Eluates of all spots show specific peaks. Screening 
the alkaline extracts shows no shift or no peaks in 
some cases while others record positive or negative 
shifts. As summarized in Table I, spectral data 
suggest the absence of four species of compounds 
in the stigmatic exudates of sterile mutants. 
Responses of spots to various colour tests, cited by 
Harbome'J' and the small bathochromic shifts of the 
eluates imply that some of these compopunds are 
simple phenolics but further characterization was 
not possible. 

The point of interest here is the total absence, or 
presence only in low concentrations, of compounds 
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of spots 2 and 3 in sterile mutants. This absence is 
associated with lack of pollen germination and seed 
setting. It has already been reported^ that the sterility 
of Pink is not due to aberrations in megagameto- 
genesis but due to failure of fertilization. For this 
paper, we followed the embryological events of 
other mutants and found that the sequences, in all 
of them are parallel until the time of pollination, 
after which the ovules of sterile mutants gradually 
aborted. In addition, the present study showed that 
intraovarian pollination failed to develop seeds both 
in fertile and sterile mutants. Perhaps this 
emphasizes the importance of stigmatic surfaces in 
pollen germination. In recent years, stigmatic 
surfaces'^, pollen emissions^, and pollen wall degrada¬ 
tion^^ have received attention from the angle of 
pollen-pistil interactions. Studies on female sterility 
and incompatibility do not usually take into con¬ 
sideration the role of defective stigmatic fluids; we 
suggest that this aspect is worthy of further 
investigation. 

We thank Prof. C. A. Ninan, Head of the Depart¬ 
ment of Botany, for facilities and Dr. D. J. Francis, 
Department of Chemistry, Kerala University, for 
critically reading the manuscript. C.P.T. is grateful 
to CSIR for a fellowship. 

Department of Botany, C. P. Tara. 

University of Kerala, A. N. Namboodiri. 

Kariyavattom 695581, 5, 1975. 
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A NEW SPECIES OF PHYLLOSTICTA CAUSING 
LEAF SPOT OF NYCTANTHES ARBOR-TRISTJS 

This leaf spot disease was earlier described by 
the authors^. The pathogen, Phyllosticta sp., has 
been compared with other known species and it has 
been found to be a new taxa. It attacks the leaves 
of Nyctanthes arbor-tristis L. Its morphological 
characters have been recorded on Asthana and 
Hawkers medium 'A’. It has been named Phyllo¬ 
sticta azadii sp. n. after Shri Chandrashekher Azad. 


Phyllosticta azadii sp. n. 

Pycnidia were obseiv^ed on older spots. Hyphae 
septate, buffy brown, branched, 2•84-4-26 m in thick¬ 
ness ; pycnidia olive-brown, ostiolate, mostly globose, 
92-3-143-42 ^ in diameter (Fig. 1 A and B) ; 
conidiophores short, hyaline ; conidia hyaline, one- 
celled, oval to cylindrical, 2-84-7-10 x 1*42- 
2-84 in size (Fig. 1C). 
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Fig. 1. Phyllosticta azadii — ^A, a single pycni- 
dium ; B, two pycnidia fused and C, conidia. 

The type species was collected from Chandra¬ 
shekher Azad Park, Allahabad, India. It infected 
the leaves of Nyctanthes arbor-tristis L. The typo 
culture has been deposited in CMI, Kew, England, 
No'. IMI, 137489. 

Inoculations of this species were successful on 
the leaves of other garden and wild plants growing 
in the vicinity. Most of them, Alocasia sp.. 
Bougainvillea spectabilis, Jasmimim arborescens and 
Jasminum sambac as well as Achlypha indica and 
Boerhaavia diffusa were susceptible to this infec¬ 
tion. 

Thanks are due to Dr. C. Booth, Director and 
Dr. Sutton, Mycologist, CMI, Kew, England, for 
confirming the identity of the fungus, to C.S.I.R. for 
financial assistance and to the Head of the Botany* 
Department for laboratory facilities. 

Department of Botany, Jamaluddin. 

University of Allahabad, M. P. Tandon. 

Allahabad, India, March 14, 1975 R. N. Tandon. 
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UNDISPERSED P-PROTEIN BODIES IN THE 
MATURE SIEVE TUBE ELEMENTS OF 
THE PETIOLE OF LAGENARIA 
Petiole of Lagenavia leucantha (Duch.) Rusby was 
fixed in FAAL Sections and macerated material 
were stained with a combination of tannic acid, 
ferric chloride, and resorcin blue-. Mercuric 
bromphenol blue^ was used to confirm the protein¬ 
aceous nature of the P-protein. 



Figs. 1-3. Fig. 1. Enucleate sieve tube element 
with P-protein bodies, x 155. Fig. 2. A magni¬ 
fied view showing sieve plate with pores and 
P-protein bodies appressed to the peripheral cyto¬ 
plasm, X 665. Fig. 3. Transection showing a sieve 
plate with callose lined pores and a P-protein 
body, X 1490. 

(SP, Sieve plate ; CC, Companion cell ; PP, 
P-protein body.). 


The petiole of Lagenaria leucantha shows about 
9-10 vascular bundles with outer and inner phloem. 
Some of the mature sieve tube elements of the 
external phloem showed numerous spherical or 
oval P-protein bodies. They are normally periphe¬ 
rally situated and seen appressed to the peripheral 
cytoplasm (Figs. 1 , 2). Test with bromphenol blue 
indicated their proteinaceous nature. Sieve tube 
elements with such undispersed P-protein bodies 
were enucleate and randomly scattered in the external 
phloem (Fig. 1 ). A transverse sieve plate shows 
numerous callose lined sieve pores (Fig. 3). Number 
of pores varies from 42-65 and the diameter of 
the pores, 3-5 /xm. Most of the undispersed 
P-protein bodies are not disturbed from their peri¬ 
pheral position in the sectioned and macerated 
material. Occasionally they may lie against the 
sieve plate (Fig. 3), but they do not constitute a 
P-protein plug which is observed in a sieve tube 
element where P-protein was in dispersed state. 

Similar undispersed P-protein bodies in the mature 
sieve tube elements were reported by Cronshaw and 
Esau-^ in Cucurbita. But they were extra fascicular 
sieve tube elements in petiole and stem of Cucurbita. 
In the petiole of Lagenaria leucantha similar sieve 
tube elements form a part of the external phloem 
of the vascular bundle. We have failed to observe 
them in the internal phloem. Dispersed P-protein 
is a normal structural feature in a mature function¬ 
ing Sieve tube element. The presence of P-protein 
body is usually a feature of developing sieve tube 
element. Its presence in the mature sieve tube 
elements of the petiole of Lagenaria not only 
reflects varying behaviour of P-protein, but also 
complicates the determination of its role in trans¬ 
location. 

Department of Botany, J. J. Shah. 

Sardar Patel University, G. L. Shah. 

Vallabh Vidyanagar 388 120, G. M. Nair, 

Gujarat, India, 

April 9, 1975. 


1 . Sass, J. E., Botanical Microtechnique, Iowa, 

Ames, 1958. 

2. Cheadie, V. L, Gifford, E. M. Ir., and Esau, 

K., Stain TechnoL, 1953, 28, 49. 

3. Mazia, D., Brewer, P. A. and Alfert, M., Biol. 

Bull., 1953, 104, 57. 

4. Cronshaw, J. and Esau, K., J. Cell Biol., 1968, 

38, 292. 
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REVIEWS AND NOTICES OF BOOKS 


Cell Biology. By E. J. Ambrose and Dorothy, M. 

Hasty. (The English Language Book Society and 

Nelson, London). 1973. Pp. 500. Price £ 1.35. 

The field of cell biology encompasses many 
disciplines, ranging from genetics to biochemistry 
to biophysics. How much of this vast amount of 
information will be useful to a beginner in the 
field ? The author’s task has been one of selec¬ 
tion and compression to create an introductory text¬ 
book of cell biology which is sufficiently informa¬ 
tive, but not cumbersome. 

Chapter 1 in Part 1 is intended to provide a 
general introduction to students who have had no 
previous experience of biology. On the other hand, 
chapter 2 is intended as an introduction to those who- 
have studied biology but will have little previous 
knowledge of the rather specialized type of chemis¬ 
try which is needed to follow the recent develop¬ 
ments in molecular biology and biochemistry. Both 
chapters include a summary of the practical methods 
used in cell biology, molecular biology and bio¬ 
chemistry which the student will encounter in 
practical courses. 

Part 2 describes the structure and function of 
various cellular components which are found almost 
universally in micro-organisms, and in plant and in 
animal cells. The function of the cellular com¬ 
ponents in interphase cells ^s specially dealt with, 
since it is in the interphase nucleus that the genes 
of the chromosomes are actively engaged in the 
control of cellular synthesis. 

Part 3 deals with the integrated function of 
growing cells, in the cell cycle, in mitosis, in the 
behaviour of germ line cells and the genetics of 
bacteria, and plant and animal cells. 

In Part 4 attention turns to the dynamic func¬ 
tion of whole cells, cytoplasmic and whole cell move¬ 
ments, cellular interactions, and differentiation in 
development. Developmental biology provides a 
link between cell biology and general biology, and 
an attempt has been made tO' show the relevance 
of a cellular approach in relation to courses in 
general biology. In Part 5 the authors consider 
the formation of biological structures from bio¬ 
chemical building units, and discuss the origin of 
the latter. 

A few random comments are offered : the 
references at the end of each chapter appear to 
be both relevant and current. The illustrations andi 
tables are of good quality and complement the text. 
In conclusion I would like to state that I enjoyed 


reading this book and believe that it is well 
designed to fit the needs of students entering the 
field of cell biology ; however, it is not intended 
as a reference book. In addition, the book should 
be of value to biologists and chemists who desire 
a concise, readable text of cell biology which 
includes many advances in molecular biology. 

T. Ramakrishnan. 


Annual Review of Biochemistry (Vol. 43). Edited 

by H. E. Snell, P. D. Boyer, A. Meister and C. C. 

Richardson. (Annual Reviews, Inc., Palo Alto, 

California, U.S.A.), 1974. Pp. viii + 1085. Price : 

USA $ 16.00 ; Foreign : $ 16.50. 

The majoi- ihurst of Life Sciences research is 
now towards interpreting biological phenomena in 
molecular terms ; a distinct shift from prokaryote 
to eukaryotic systems is also being observed. 
Accordingly, studies on nucleic acid replication, 
traslational and transcriptional controls and 
membrane structure have gained momentum. 

The 1974 AnrMcil Reviews in Biochemistry high¬ 
lights these trends in modern biochemical research. 
The articles on eukaryotic messenger RNA (Brawer- 
man) and the methods of gene isolation (Brown 
.and Stern) stem from the findings of the presence 
of poly-A in messenger RNA and the development 
of a variety of techniques, including gene enrich¬ 
ment methods, for isolation of gene segments. Con¬ 
siderable amount of information on DNA replica¬ 
tion in eukaryotic systems has been possible because 
of the studies with circular DNA. (.Kasamatsii and 
Vinograd). The article on animal RNA viruses; 
genome structure and function (Shatkin), illustrates 
the diversity found among animal RNA viruses' 
providing a catalog of model systems for investiga¬ 
tors, interested in eukaryotic cells. The evaluation 
of the different methods for DNA sequencing 
(Salser) and the article on selectivity of gene trans¬ 
cription (Chamberlin) clearly emphasise the influence 
of gene structure on the primary process of trans¬ 
cription. An important method of translational 
control is achieved by protein turnover, highlighted 
in the article on intracellular protein degradation 
in mammalian and bacterial cells (Goldberg and 
Dice). The articles on biochemistry of bacterial 
cell envelopes (Braun and Hantke), bacterial trans¬ 
port (Boos), Synaptic macromolecules : Identifica¬ 
tion and metabolism (Barondes), membrane receptors 
(Cuatracasas), the sodium-potassium ATPase (Dahl 
and Hokin), the molecular organization of 
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membranes (Singer), the biosynthesis of mito¬ 
chondrial proteins (Schatz and Mason) summarise; 
in good detail the progress in membrane inter¬ 
action and biochemistry. The reviews entitled 
metabolic transformation of fatty acids (Fulco), 
phosphoglyceride metabolism (Vanden Bosch), 
regulation of amino acid decarboxylation (Morris 
and Fillingame), peptide hormones (Tager and 
Steiner), biosynthesis of water-soluble vitamins 
(Plaut et al.), regulation of steroid biosynthesis 
(Dempsey), are highly informative and cover the 
ground of classical biochemistry. 

It is heartening to read the reviews on the bio¬ 
chemistry of drug dependence (Takemori) and bio¬ 
chemistry of mammalian fertilization (McRorie and 
Williams), which emphasize that these problems of 
pharmacology and physiology can now be better 
understood in molecular terms. The other important 
reviews cover a range of subjects such as peptide 
synthesis, application of X-ray methods and elec¬ 
tron microscopy to the study of macromolecular 
structure and interaction, collagen biosynthesis, 
mechanism of enzyme action, unusual polysaccharides 
and fungal sex-hormones. 

The Annual Reviews of Biocliemistfy is always 
awaited eagerly by all students of Life Sciences. 
The 1974 Volume amply justifies this sentiment in 
terms of the quality and quantity of the scientific 
information. 

G. Padmxnaban. 

H. R. Cama. 


Human Physiology : The Mechanisms o£ Body 
Function (II Edition). By Arthur J. Vander, 
James, H. Sherman and Dorothy S. Luciano. 
(Tata McGraw-Hill Publishing Company, Ltd., 
New Delhi). 1975. Pp. x -j- 614, Price Rs. 39*00. 
The overall organization and approach of the 
book is based upon a group of themes : 

All phenomena of life, no matter how complex, 
are ultimately describable in terms of physical and 
chemical laws ; certain fundamental features of all 
function are shared by all cells and, in addition, 
constitute the foundation upon which the specializa¬ 
tion is built and the body’s various coordinated 
functions like circulation, respiration, etc., result 
from the precise control and integration of specialized 
cellular activities. 

These viewpoints are established with suitable 
illustrations in the introductory chapter. The book 
then progresses from the cell to the total body, 
utilizing at each level of increasing complexity, the 
information and principles developed previously. 

Part I is devoted to an analysis of basic cellular 
physiology and the essential physics and chemistry 


^ Current 
l! Science 

required for its understanding and deals with chemi¬ 
cal composition of the body, movements of molecules 
across cell membranes, energy and cellular meta¬ 
bolism, protein synthesis, heredity and cell deve¬ 
lopment. 

Part 11 analyses the concept of the body’s internal 
environment, the nature of biological control 
systems and the properties of the major specialised 
ceil types—nerve, muscle and gland. 

Part 111, then, analyses the coordinated body 
functions, circulation, respiration, regulation of 
water and electrolyte balance, digestion, energy 
balance and reproduction. 

Defence mechanisms of the body, processing of 
sensory information, control of body movement and 
consciousness and behaviour are other highly informa¬ 
tive chapters. 

The book is intended for undergraduate students 
regardless of their scientific background. All topics 
are featured in an extremely interesting manner. The 
claim of the authors that besides providing an up- 
to-date information on the mechanisms of body func¬ 
tion, the approach has been tO' make the student 
think rather than simply memorize, is amply justi¬ 
fied by the presentation of the concepts and explana¬ 
tions, along with the considerable gaps in our 
current understanding of Human Physiology. 

M. SiRSL 


ANNOUNCEMENT 

Symposium on Infrared Materials and Devices 

A Symposium on Infrared Materials and Devices 
will be held at Solid State Physics Laboratory, 
Delhi 110 007, on March 11 and 12, 1976. The 
main emphasis in the Symposium will be -on {a) IR 
materials ; ib) IR devices. The deadline, for receiving 
the abstract is 15th October 1975 and for receiving 
manuscript 1st December 1975. 

Further details can be had from the Chairman 
of the Symposium. 

ERRATA 

Table II of the note entitled “An Unreported 
Linkage Group in Rice (Oiyza sativa L.)” appeared 
in Current Science, May 20, 1975, Vol. 44, No, 10, 
Page 356 under column WP, for 799 read 99 and 
for 108*94 read 185*94. 

In the note entitled “Cytogenetics of Semi-arid 
Plants” by A. K. Singh, appeared in Current Science, 
July 20, 1975, Vol. 44, No. 14, Page 511, for 
“Cytological Studies in Corallocarpus conocarpiis 
Dalz & Gibs.” read '‘Corallocarpus epigaeus Rottle 
& Willd. of Cucurbitaceae”. 
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HimtlCS AND mechanism of the NEtfTRAL HYDROLYSIS OF 2, 4-DICHLOROPHENYL 

DIHYDROGEN PHOSPHATE 

M. M. MHALA, S. S. BHATAWDEKAR- and R. N. SHARMA=*= 

School of Post-Graduate Studies and Research in Chemistry, Jiwaji University, Gwalior 


Abstract 

Hydrolysis of 2, 4-dichlorophenyl dihydrogcn phosphate has been studied in aqueous 
medium {ca. pH 7*0), at 98°. During the hydrolysis, the pH of the solution varies from 
pH 7*0 to pH 3*0. Agreement of the rate of neutral hydrolysis, with specific mononegative 
rate, shows that the reaction proceeds via mononegative species. The reaction proceeds with 
bimolecular nucleophilic attack of water on phosphorus of the reactive mononegative species 
involving phosphorus-oxygen bond fission. The effect of temperature, solvent and reagents 
on the reaction rate have been studied to give extra support to probable reaction mechanism. 


rriHE well-ackno'Wledged role and wide applicability 
of reactions of organic phosphates in various 
branches of chemistry, has inspired tremendous 
attention towards their reaction kinetics of hydro¬ 
lysis during the last two decadesk Almost no 
kinetic data of the neutral hydrolysis of phosphates 
are available. Thus investigation of the neutral 
hydrolysis of 2, 4-dichlorophenyl dihydrogen phos¬ 
phate, which is a synthetic plant harmone-, is under¬ 
taken with a view to finding the influence of the 
substitution of hydrogen atoms by chlorine atoms 
in ortho and para positions to the phosphate side 
chain of the ester on the reaction mechanism. 

Materials and Methods 
2 , 4-dichlorophenyl dihydrogen phosphate was 
prepared from the 2, 4-dichlorophenol and phos¬ 
phorus oxychloride by the method devised by 
Maguire and Shaw*-^. The product, 2, 4-dichloro- 
phenyl phosphorodichloridate, b.p. 115°/l*5mm, 
was slowly added to warm water with stirring ; when 
cooled the solution deposited, 2, 4-dichlorophenyl 

pH 0-2 to 4*£ 

Neutral species ^ 


Results and Discussion 

The neutral hydrolysis {ca. pH 7*0) has been 
studied at 98° and the rate constant has been found 
to be 13*7 X 10“'^ min."k Identification of the 
reactive species has been done from the nature of 
the pH-log rate prohle and pK values for various 
equilibria^*. The hydrolysis of 2, 4-dichlorophenyl 
dihydrogen phosphate has also been studied in 
buffers in the range pH 1*24 to 7-46 at 98°<f The 
pH-log rate profile shows the maximum rate 
(14-74 X 10"-' min.’k) in bulTer of pH 4-5 and 
minimum rate (7*36 x lO'-* min."D at pH 0-2 
and these have been explained on the basis of 
reactive mononegative and neutral species respec¬ 
tively’•<*. The dinegative species in the buffer of 
pH 7-46 are found to be inert (0-2 x lO"-’ min."’)’’. 
The 2,4-dichlorophenyl dihydrogen phosphate 
seems to be dissociated in two steps and the respec¬ 
tive pK^ (1-5) and pK^ (7-5) have been calculated 
from the minimum rate at pH 0-2 and maximum 
rate at pH 4-5 respectively”. 


pH 4-5 to 7-46 

Mononegative species -1' H-' ^ Dinegative species -1 H ' 


dihydrogen phosphate which separated from toluene. Comparative data of the hydrolysis of 2, 4-dich|oro- 
m.p. 65° (Found C, 28-90 ; H, 2-50 ; P, 13*0. phenyl dihydrogen phosphate in neutral medium, 


Required C, 29-65 ; H, 2-05 ; P, 12-74%). ; 

Procedure '• 

Kinetic runs were carried out at 98° ± 0-05° 
employing 5-0 x M solution of 2, 4-dichloro¬ 
phenyl dihydrogen phosphate in aqueous medium 
(ca. pH 7-0). The estimation of reaction product 
(Inorganic phosphate) was carried out by Allen’s 


^ca. pH 7'() (13-7 x lO*-’’ min."’) and in buffer of 
7-46 (0-2 x 10"-’ min."’) show that the rate of 
the neutral (pH 6-6) hydrolysis is 70 times more 
than the hydrolysis in buffer of 7-46. Such a big 
rise in rate seems to be due to fast shifting of 
equilibrium in the range pH 4-5 to 7-46, in the 
reverse direction. 


Fast in buffers 

Mononegative>pecies ^ Dinegative species 4 H' 

Fast in aqueous medium 


modified method’^ using “Systronix” Photoelectric 
Colorimeter. All chemicals used were of A.R. 
quality. Dioxan was purified^. 


- Department of Chemistry, Government Science 
College, Gwalior. 


Probably conversion of existing dinegative species 
(which are inert in buffers) to mononegetive, by 
protonation is kinetically fast in aqueous medium. 
It has been confirmed by measuring the pH of the 
solution during hydrolysis, which decreases from 
6-6 to 3-0. 
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'Neutral Hydrolysis of 2, 4-Dichiorophenyl Dihydrogen Phosphate 


durreni 

Science 


Arrhenius parameters (Table I) for the neutral 
hydrolysis of 2,4-dichIorophenyl dihydrogen phos¬ 
phate were determined by carrying out kinetic runs 
at 80% 90° and 98° in water. These results are 
consistent with bimolecular^ nature of the reaction. 
Agreement of these Arrhenius parameters with those 
calculated for mononegative species by carrying out 
kinetic runs at pH 4*17 (Table I) supports that the 
hydrolysis proceeds via mononegative species. 

Table I 

Arrhenius parameters for the hydrolysis of 
2, 4-dichlorophenyl dihydrogen phosphate 


Parameters 

pH 4-17 

Aqueous (ca. pH 7*0) 

E 

20 • 9 K. cal/mole 

22*0 K, cal/mole 

A 

4-8 X 10®sec“' 

2*3 X lO^sec"’^ 


-21-2e.u. 

— 18-2 e.u. 


Study of the reaction in solvent mixtures has been 
carried out at 80° by Grunwald and Winstein^’^^ 
method for supporting molecularity of the reaction. 
Data are summarised in Table II. Sensitivity con¬ 
stant {m) was found to be 0*10. Such a small 
magnitude of slope (much less than unity) is 
indicative of bimoleculari^’^ nucleophilic attack of 
water on reactive species. 

Table n 

Solvent effect of neutral hydrolysis of 2y 4-dichloro¬ 
phenyl dihydrogen phosphate in dioxan- 
water, vjv at 80° 


Percen¬ 
tage of 
dioxan 
(viv) 

Dielectric^® Ionising^® 
constant power 

at 25° Y 

k X 10= 
min.”' 

fclka 

60 

27*00 

0*715 

2*30 

3*28 

50 

35*60 

1*361 

2*49 

3*55 

40 

44*30 

1*945 

2*71 

3*87 

20 

62*20 

2*880 

3*00 

4*28 

00 

78*50 

3*493 

2*70 

3*85 

80% 



0*70 

1*00 


Ethanol 


Kinetic runs were carried out in aqueous medium 
(ca. pH = 7*0) for the further support to mole¬ 
cularity of the reaction of 2, 4-dichIorophenyI dihy¬ 
drogen phosphate in presence of reagents of graded 
nucleophilic power (Table III). The change in rates 

Table III 

Hydrolysis of 2, 4-dichlorophenyl dihydrogen 
phosphate in aqueous medium at 98° in 
presence of nucleophiles 


Nucleo¬ 

philic 

reagent 

Nucleo- 

philicity^^ 

constant 

n 

Concen¬ 
tration 
of the 
reagent 

k, X 10= 
min.”' 

kJK. 

CH3COO- 

I'll 

0*1 

1*63 

0*12 

CH3COO- 

I'll 

0*5 

0*43 

0*03 

CH3COO- 

I'll 

1*00 

O'11 

0*02 

HoO 

0*00 


13*71 

1*00 

ci- 

3*04 

0*10 

15*36 

M2 

Br 

3*89 

0*10 

16*21 

M8 

I- 

5*04 

0*10 

18*26 

1*33 


with the change in reagents of graded nucleophilic 
power (Fig. 1) accounts for the bimolecular attack 
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Fig. L. Hydrolysis of 2, 4-dichlorophenyl 
dihydrogen phosphate in aqueous medium at 98° in 
presence of nucleophiles (Swain-Soott relationship). 
:• Rate constant for hydrolysis of the compound 
in given anion ; Rate constant for the hydro¬ 
lysis of the same compound in water ; n, Nucleo- 
philicity constant. 

of the reagent on the substratet2'i3-i4 as has been 
observed by Swain and Scotti^. The rate constants 
in the presence of the acetate ion (Table III) have been 
found to be an exception because of its dominating 
basicityii>. The decrease in rate constants with the 



^OctX^ms^ ] Hydrolysis of 2, 4-Dichlorophenyl Dihydrogen Phosphate 689 


increase in ionic concentration of the acetate ions, 
as shown in Table III, is expected to be due to 
decrease in the concentration of the mononegative 
species in the pH range 4-5 to 7 

Kinetic runs have also been carried out in presence 
of cations of varying ionic radii as shown in 
Table IV. Increase in rates with the increase in 
ionic radii has been attributed to be due to specific 
salt effects^. Probably, electrostatic attraction of 
cation with — ve oxygen of reactive mononegative 
species reduces the — ve character of the reactive 
species. This effect also decreases with the decrease 
of the charge density, i.e., with increase of ionic 
radii^^’-®. 

Table IV 

Hydrolysis of 2, 4-dichIorophenyl dihydrogen 
phosphate in aqueous medium at 98° in 



presence 

of cations 


Cations 

lonic^® 

radii 

A 

Concentration 
of reagent 

(M) 

k, X 10* 

H+ 

0-28 

01 HC 

7-57 

Li+ 

0 60 

01 LiCl 

13-24 

Na+ 

0-95 

01 NaCl 

15-36 

K+ 

1*33 

01 KCl 

20-46 


As regards bond fission during neutral hydrolysis, 
phosphorus-oxygen rather than cahbon-oxygetL is 
more probable, because resonance stabilised pheno- 
xide ion2i is formed, while carbon-oxygen bond 
fission would have given rise to unstable cation 
intermediate. Electron attracting groups in the 
aryl part should facilitate phosphorus-oxygen bond 
fission^i, whereas, carbon-oxygen bond fission should 
be inhibited. 
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The reaction paths of neutral hydrolysis via 
piononegatiye species may also be represented by 


rapid formation of hydrogen bonded complexes (I) 
and (II) with water, which readily decompose with 
phosphorus-oxygen bond fission, (II) is preferred 
over (I) since the rate of hydrolysis increases with 
electron attracting power of the substituent--, which 
will not favour hydrogen bonding as shown in I. 

The probable reaction paths of the neutral 
hydrolysis, consistent with the experimental data, 
may be formulated as in Chart I shown below : 
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Chart 1. Mechanism of the neutral hydrolysis 
of 2,4-dichlorophenyl dihydrogen phosphate. 
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DIELECTRIC CONSTANTS AND EFFECTIVE IONIC CHARGES OF SOME CUBIC NITRATES 

Mrs. L. SIRDESHMUKH 

physics Department, Post-Graduate Centre, Warangal 506 009, India 

Abstract 

Low frequency dielearic constant measurements have been made on die-pressed powder 
samples of Sr(NO-{)o, Ba(NO.^)o and Pb(NO.^)2. The dielectric constants (corrected to crystal 
density,) are 5*17, 4*59 and 11-90 respectively. These dielectric constants yield the values 
0-84, 0*71 and 1*04 respectively for the Szigeti charges. 


irpHE nitrates of Sr, Ba and Pb form an isomorphous 
group of crystals with cubic structure. Krishnani 
has reviewed the data regarding several physical 
properties of these crystals. However there is 
meagre information about their dielectric constants. 
The few values that are available in literature show 
considerable scatter. Thus we have the values. 
5-332 and 5-83-^ for Sr(NO.^)2, 4-952 and 5*9-^ for 
Ba(N03)o and 16-82, 15-9-^ and 37-7-^ for Pb(N03)o. 
In view of these large differences between the values 
from different sources, a systematic redetermination 
of the dielectric constants of these materials has 
been carried out. 

Pure chemicals obtained from B.D.H. were used for 
preparing die-pressed samples and measurements 
were made at various frequencies following the 
experimental technique described earlier^. Typical 
curves between the dielectric constant (e^) of the 
powder sample and the frequency (/) at which the 
measurement was made are given in Fig. 1. The 
implications of such curves have been discussed 
earlier'** as also, the procedure for obtaining the 
dielectric constant (e) of the solid from the dielectrio 
constant (e^) of a powder sample with packing 
fraction 5. The values of thus obtained, are 
given in Table I. 

The bonding in these crystals is of some interest. 
These crystals are essentially ionic. From electro¬ 
negativity considerations the bonding in Ba(N03)2 
should be more ionic than that in Sr(N03)2. From 
I.R. spectroscopic studies, Brooker et al.^ conclude 
that the bonding in these crystals is highly ionic. 


Table I 

Dielectric constants, input physical properties for 
eg. (1) and effective ionic charges of 

SriNO^).j, Ba(NO.^)o and Pb{NO.^)o 
_ 

r V (10“^“ /r € 

(A) (A-^) cm“ 
dyne“^) 


Sr(N03)o 3-54 117-7 2-95 2-53 5-17 0-84 

Ba(N03)2 3-73 133-3 4-26 2-47 4-59 0-71 

Pb(N03)o 3-62 121-1 3-21 3-17 11-90 1-04 



f(c/s) 

Fig. 1. Plot between the frequency (/) and the 
dielectric constant (fp) of the powder samples 
(with S = 0-9) of Sr(NOo)2 O.Ba(NO<,)2 • 
Pb(NO.,),(g), -1 
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However, from the intensities of the Raman lattice 
lines, it has been concluded^that Ba(N03)2 is 
less ionic than Sr(N03)2. Again, the inter-atomic 
distances in the structures do not reveal any signifi¬ 
cant difference between Sr(N03)2 and Ba(N03)o 
to suggest stronger binding in the latter. However, 
on the basis of the melting points, solubilities, 
Grimeisen constants, elastic constants, photo-elastic 
constants and magnetic anomaly factors, Krishnani 
concludes that Ba(N03)o is less ionic than SrCNO.^X^. 

Useful information about the bonding in crystals 
can be obtained from the dielectric constant which 
yields values of the effective ionic charge. We have 
used the dielectric constants obtained in the present 
work to evaluate the effective ionic charge of these 
nitrates. By combining the two well-known Szigeti 
relations, we obtain'*^the equation : 

= [3 v/zer-\ [3 (e - n^)/A 7rjS(e 4- 2) (n^ -f 2)]l 

( 1 ) 

Here q"^' is the effective charge per electron, -y the 

volume per ion pair, z the formal valence, e the 

electronic charge, r the inter-ionic distance, e the 

dielectric constant, n the refractive index and ^ the 

compressibility. There are two metal-to-nitrate-ion. 
distances in this structure. As such a weighted, 
average of these distances has been used for r. 
The value of v and r are obtained from Wyckoff^^. 
The value of ^ are calculated from the elastic con¬ 
stants given by Michard et u/.i-, and the values of 
n are taken from Ref. 13. The various input data 
for eq. (1) and the resulting value of t?’" are given 
in Table I. 

The values of the effective ionic charge obtained 
for the nitrates reveal some interesting features. 
The values are in the range 0* 7-1*0. This indicates 


that the bonding is essentially ionic. Within the 
group, however, the effective charge is less for 
BalNO^)^ than for SrlNO^)^ which shows that 
Ba(N03)2 is less ionic than Sr(N03)2. This 
corroborates the conclusions arrived at by Krishnani. 
It may be mentioned that a similar trend has been 
observed*“-i<> in the bonding of oxides and sulphides 
of the alkaline earths. 

Thanks are due to Prof. V. T. Deshpande for 
keen interest. Thanks are also due to Dr. D. B. 
Sirdeshmukh for many useful suggestions. 
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THE POSSIBLE DIENCEPHALIC CONTROL OVER THE PLASMA PROTEINS, PROTEIN 
BOUND HEXOSE AND SEROMUCOID LEVELS OF THE BLOOD 

J. F. MASCARENHAS, M. G. GOGATE, P. S. AGRAWAL, R. A. DHUME and A. ROW 
Department of Physiology, Goa Medical College, Bambolhn, P.O. Santa Cruz, Goa 


Abstract 

The possible role of diencephalic centres in the control of plasma proteins, protein 

bound hexose and seromucoid levels was studied in the present series. Bilateral electrolytic 

lesions were made in ventral thalamic and posterior hypothalamic nuclei in 11 cats. Although 

no significant change in the total plasma proteins was noted in both the series, a significant 

increase in protein bound hexose in hypothalamic lesioned cats and a general increase in the 
seromucoid fraction in both the thalamic and hypothalamic lesioned cats was observed. The 
probable role of neural and neurohumoral influence is discussed. 


Introduction 


irilHE diencephalic control over the vegetative 
^ functions and behaviour is well documented 
(Hess, 1957). The rple of hypothalaiqic nuclei in 


the regulation of levels of plasma proteins was 
postulated by Lomax based on his experimental 
and clinical findings (Lomax, 1957 and 1963). 
Bilateral legions of zona incerta brou|^ht aboyt 
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increased levels of plasma seromucoid fraction 
(Mascarenhas et a!., 1974). The present study 
lends support to the hypothesis that destruction of 
mamillary bodies and ventral thalamic nuclei alter 
the levels of the plasma protein bound hexose and 
seromucoids. 

Materials and Methods 

Twelve healthy cats of either sex and of average 
weight of 2*6 kg. were studied. After capture, they 
were adequately fed on high protein diet consisting 
of milk, fish, rice and water. The body weights 
were checked before and during the subsequent 
periods after the lesions. 

The blood samples were obtained and the plasma 
separated as per our earlier method (Mascarenhas 
et aL, 1974). The total plasma proteins, protein bound 
hexose and seromucoid fraction were determined. 
The estimation of proteins was done by Kjeldahl 
Nesslerization method (Varley, 1967), of protein 
bound hexose and of seromucoid fraction in terms 
of its tryrosine content by the methods modified by 
Weimer and Moshin (Click, 1961). All the experi¬ 
mental animals acted as self-controls and the con¬ 
trol plasma estimations were done 8 and 15 days 
after the capture. The cats were then divided into 
hypothalamic and thalamic series and bilateral 
electrolytic lesions were made stereotaxically in the 
areas corresponding to left mamillary bodies (F9, 
LL 1, H-6) and left ventral thalamic nuclei (F 10-5, 
LL 2, H-1) respectively as shown in Fig. 1 (Jasper 
and AJmone-Marsan, 1960). The lesions in both 
the series were made through teflon coated unipolar 
electrode, by passing a DC voltage of about 4 volts 
(2 milliamperes) for 30 seconds using the rectangular 
wave stimulator (IN CO). Blood samples were 
collected one hour and 8, 15 and 30 days after 

the lesions and analysed as before. After 30 days, 
the animals were sacrificed, the brains removed and 
fixed in' 10% formalin. The sites of the lesions 

were verified by the standard histological techniques. 
Figure 1 denotes the diagrammatic representations of 
the lesions. 

Results 

Table I presents the results statistically computed, 
obtained in the two series of animals with two 

different sites of lesions. One cait died before the 

lesion could be made and hence not included in 
Table I. It is observed that the total plasma proteins 
do not show any significant change in both the 
series following the lesions. The plasma protein 
bound hexose on the other hand shows a significant 
increase after lesion in the hypothalamic series 
whereas the increase in thalamus lesioned cats is 
not statistically significant. Seromucoid fraction of 
the plasma is moderately increased in both the 
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series although the increase is not statistically 
significant. 



Lesions.ot to L, to H + i to H-z 

ond Fq to F„.L to H-5,to 

Fig. 1 is the lateral section of the brain at L 2 
level (Jasper and Ajmone-Marsan stereotaxic 
coordinate) and indicates the anteroposterior extent of 
lesions both in the thalamic and hypothalamic 
regions. 

LD-N, lateralis dorsalis ; AV-N, anterior 
ventralis ; MD-N, medialis dorsalis ; AM-N, 
anterior medialis ; CL-N, centralis lateralis ; VA-N, 
yentralis anterior; CM-N, centrum medianum ; 
PC-N, paracentral is ; VPM-N, ventralis postero- 
medialis ; VM-N, ventralis medialis ; Zl, zona 
incerta. Mm, corpus mamillare. 

Discussion 

The present study suggests that the levels of 
polysaccharides have been altered by discrete lesions 
produced in the diencephalic areas. Moderate 
increase in seromucoid levels after bilateral destruc¬ 
tion of zona incerta have been reported earlier in 
this laboratory (Mascarenhas et al., 1974). The 
present data suggest that the mamillary bodies and 
the ventral thalamic neural substrate may influence 
the synthesis of plasma proteins, but more sO' of 
plasma protein bound hexoses and seromucoids. 
Such a regulatory neural control over the plasma 
proteins ’is considered possible by the earlier workers 
(Lomax, 1957 and 1963 ; Whurmann and Wunderly, 
1960 ; Freund and Grafe, 1912), It is also reported 
that a marked depression of circulating antibody 
was observed after anterior hypothalamic lesion 
(Tyrey and Nalbandev, 1972) and that the rats with 
hypothalamic lesions have been known to be protec¬ 
ted from anaphylaxis (Luparello et al, 1964 ; Fillip 
and Szentivanyi, 1958). Histological evidence 
suggests that the large cells in the mamillary 
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Table I 

Showing the alterations in the levels of total plasma protein hound hexose and seromucoid fraction 


before and after lesions 


O ^ 

Z g 

Total proteins 
(g) 

Protein bound hexose in 
mg % 

Seromucoid fraction in terms of 
its tyrosine content in mg % 


O ° 
H 

Mean control 
value 

Mean value 
after lesion 

Mean control Mean value 

value after lesion 

Mean control Mean value 

value after lesion 


7 

5*11 

5-34 

178-00 220-41 

2-96 3-47 

o 

c O 


s.D.=±o-';i 

S.D. = ±0-84 

S.D. = ±35-09 S.D.-i:39-15 

S.D. = ±0-69 S.D.=^±109 

vC d) 

"o O 


S.E. = 0-27 

S.E. - 0-32 

S.E.- 13-26 S.E.- 14-00 

S.E. = 0-26 S.E.= 0-41 



t = 

:0-555 

i =2-215 

f -1-03 

- 


p>010 

P<0-Co 

P>0'10 



4 3-85 3-67 

200 18 229 00 

C/D 

O 

S.D.-±0-69 S.D.-_i:0-48 

S.D.-±31-87 S.D.=-±50-84 

£ c 

S.E.- 0-33 S.l 0-24 

S.E.= 15-94 S.E.- 25-42 

•s.l 



d c/3 

a> 

H 

t =0-44 

/ =1-868 


V 

o 

o 

P>0-10 


3-43 5-03 

S.D.=-i0'62 S.D.-il-44 

S.E. 0-31 S.E.- 0-78 

/-I-997 
P<0-10 


bodies are richly supplied with blood and that these 
cells act as the chemoreceptive mechanism moni¬ 
toring the plasma albumin concentration (Finlev, 
1939). It is thus possible that the diencephalic 
centres might have a neural or neuro-humoral 
influence on the blood levels of proteins and poly¬ 
saccharides. 

The present two series indicate that the neural 
substrate exerting an influence on the plasma chemis¬ 
try may be located in the ventral thalamus involv¬ 
ing the ventro medial nucleus and the surrounding 
nuclei. The area probably extends down to dorsal 
and ventral posterior hypothalamic nuclei through 
the zona incerta. This is borne by the fact that 
the lesions in these areas have hardly altered the 
levels of plasma proteins but significantly of protein 
bound hexoses. 

Even though the role of other diencephalic centres 
Jhas not been extensively studied the present work 
indicates the possible influence of diencephalic 
neural centres over the synthesis of plasma proteins 
and the attached polysaccharides and that the 
control is neural and possibly neuro-humoral in 
mechanism. 
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TN recent years, there has been growing interest^ 
in possible weather changes and their influence^^ 
on crop yields. The year 1972-73, during which ^ 
widespread drought occurred in India and several, 
other regions of the world, is often cited as an^ 
important case study. 

While the limits of rainy season and consequently 
the crop growing period in a given region could 
reasonably be well defined, rainfall llucluations. 
within the seasons are less definable ; statistical 
probabilities of droughts do not provide for predic¬ 
tion of the behaviour of the current crop season. 
On the other hand, crop production strategies selec¬ 
ted on the basis of performance in the most droughty 
years might provide built-in safeguards for unfore¬ 
seen low and/or fluctuating rains encountered 
during a crop season. 

Sorghum popularly known as Jo war constitutes, 
the major food crop of the semi-arid tropics almost 
wholly grown under rainfed conditions. Traditional 
sorghums grown in black soil areas of the Deccan, 
and Central Indian plateaus are of 5-51 month 
duration while the rainy season is of about 100- 
ilO days duration commencing towards the later 
half of June and terminating before the end of 
September or middle of October in most parts. 

During 1972-73, the long duration traditional 
sorghums suffered during llowering and thereafter. 
The rabi (October-February) sorghums, which grow 
and mature primarily on stored profile moisture, 
either could not be sown in time or failed to yield 
for want of adequate reserve soil moisture. How¬ 
ever, the early maturing hybrids and high yielding 
varieties of sorghum of 95-110 days duration, as 
against 150-day locals, when planted in time, and 
well managed, gave satisfactory yields during kluirif. 
Similarly an early maturing hybrid CSH-l, when 
planted earlier in rabi season under proper manage¬ 
ment, also returned very satisfactory yields. It 
appears, therefore, that years like 1972-73 need 
not create a scare for rainfed agriculture and a 
choice of suitable genotypes, together with 
appropriate management practices, could still returni 
average yields several times higher than all-India 
averages which are presently very low for most 
rainfed crops. The purpose of this paper is to 
analyse the rainfall-yield relationships of some 
superior sorghum ‘hybrids’ and ‘varieties’ grown under 
good management, during 1972-73 kliarif and rabi 
seasons with focus on the controllable and manage¬ 


able part of the variation in yield so as to realise 
'satisfactory agricultural yields in spite of rainfall 
iluctuations. 

1972-73 Khariu Season 

Multiple regression analysis utilising ; (1) total 
rainfall during the year, (2) the number of rainy 
days and (3j the coefiicient of variation in the 
monthly lainfall at each of the locations, as auxiliary 
variates, was attempted to study the relationship 
between rauifall attributes and grain yields. The 
set of 29 locations, from which data were available 
provided a reasonably representative sample of the 
environments, in which the sorghum crop is being 
grown and will continue to be grown in the country. 
1 he regression analysis has been carried out 
separately, for each of the high yielding hybrids and 
varieties. In the case of hybrids and varieties, 
where regression coefiicienls associated with rainfall 
attributes were significant, the coefficients have 
been recalculated, after deleting the less important 
au.xiliary variates. ]f the proportion of variation 
attributable to the rainfall characteristics is small, 
the capacity of the genotype to withstand drought 
will be greater. 

The mean yields, the total rainfall, the number 
of rainy days and the coefficient of variation in the 
monthly rainfall are presented in Table J. The 
analysis of variance and the values of the regression 
coefficients arc presented in Tables 11 and 111, 
respectively. 

fhc genotypes 302 and 604 among the varieties, 
and CSH'l, CSH-3 and CSH-5 among the hybrids 
seem to be less dependent on the vagaries of rain 
as compared with the rest of the varieties and 
hybrids, Swanui, CS-3541, CSH-2 and CSH-4. The 
contributions of the number of rainy days (.r.,) and 
the coefficient of variation in the monthly rainfall 
(-r.j) to the variation in the yield of sorghum is 
larger than that of total rainfall (.r^) as could be 
seen from the significant values of and/or b.^ in 
the case of Swarna, CS-3541, CSH-2 and CSH-4. 
In other words, the analysis suggests that yield of 
sorghum is inlluenced more by the number of rainy 
days and the distribution of monthly rainfall rather 
than the total rainfall. The negative values of b^ or 
/>./ indicate that larger values of coefficients of 
variation adversely affect yields. 

The percentage of variation, ascribable to rainfall 
attributes, is shown in Table IV. The amount of 
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Table I 


Mean yields (ko/lm) of varieties and hybrids during 1972-73 kharif, total rainfall, number of rainy 
days and coefficient of var:afion(%} in the niomliiy rainfai: 




Varieties 





Hybrids 



£ 

£ 

S 















SI. Location 





(si 






'1 



No. 

a 

c 




CO 

1 




CO 

■g 


. V 

01= 


c3 

m 

C/3 

o 

O 

uq 

2 

CO 

i 

CO 

T‘ 

O O 

o 

f 


w 



CO 

U 

m 

VO 

c/3 

U 

u 



vi 


2 

o 


1 

Parbhani 

4592 

30 3 

6326 

3322 

239 

5701 

4163 

4133 

5550 

5171 

342 

524-9 

44 

126 

2 

Jalgaon 

3322 

3032 

3148 

3811 

353 

2621 

3040 

3471 

2994 

3699 

425 

650 0 

38 

135 

3 

Karad 

3179 

3640 

2635 

2345 

313 

4316 

4053 

3662 

4374 

4233 

309 

367 8 

55 

152 

4 

Kolhapur 

3356 

3356 

3761 

4398 

215 

3868 

5102 

4115 

3292 

4444 

446 

439-4 

63 

147 

5 

Buldhana 

2511 

2751 

3796 

2426 

398 

3860 

1855 

3486 

4008 

4754 

440 

463*4 

35 

148 

6 

Nagpur 

3329 

3570 

4398 

3358 

283 

3309 

2551 

2990 

3309 

3022 

262 

546-4 

54 

147 

7 

Yectmal 

3655 

3402 

4349 

2619 

128 

4862 

3593 

3921 

4994 

4860 

308 

699*1 

d9 

129 

8 

Dharwar 

4467 

3378 

3176 

3880 

397 

6057 

54C0 

5615 

4995 

6737 

448 

722*44 

73 

97 

9 

Bagalkot 

1555 

1540 

1514 

1808 

168 

2125 

1052 

773 

2073 

2335 

185 

491 • 5 

40 

113 

10 

Arbhavi 

3543 

3271 

3938 

3210 

295 

4230 

4576 

3934 

4181 

4675 

326 

429-2 

32 

99 

11 

Gangavati 

5069 

3102 

5683 

5752 

420 

5426 

5426 

6645 

7346 

6340 

477 

313-5 

41 

114 

12 

Rajendranagar4485 

4893 

5142 

3079 

279 

5023 

2421 

4107 

4902 

■/185 

445 

419-9 

36 

102 

13 

Anantapur 

674 

75 

447 

1075 

1151 

1037 

1057 

800 

810 

706 

157 

557*3 


138 

14 

Yemmiganur 

3746 

2439 

3573 

5576 

331 

7201 

4688 

5374 

6574 

9029 

833 

394-4 

27 

100 

15 

Navsari 

4080 

3358 

3857 

3065 

266 

4166 

3663 

4300 

2650 

5521 

281 

963*9 

59 

172 

16 

Surat 

2095 

2196 

2111 

1973 

233 

2200 

2097 

2353 

2395 

2727 

226 

791-7 

35 

173 

17 

Deesa 

1828 

818 

1147 

444 

240 

2104 

1963 

2629 

2172 

1622 

239 

366-0 

18 

2C5 

18 

Gwalior 

1943 

2978 

2886 

2587 

259 

4831 

2264 

3651 

282 

4624 

426 

864-0 

31 

234 

19 

Khargoan 

1974 

2110 

1721 

1936 

265 

1691 

1535 

1217 

2547 

2412 

230 

392-5 

33 

164 

20 

Chindwara 

2731 

3339 

2951 

243 

309 

3251 

1284 

2609 

3539 

3284 

420 

671-1 

37 

209 

21 

Indore 

4492 

3620 

5021 

3486 

312 

5860 

5464 

5788 

5942 

7144 

383 

679-C 

52 

216 

22 

Powerkheda 

1594 

2025 

1661 

2523 

150 

2942 

2269 

2592 

2707 

3109 

245 

908-4 

44 

226 

23 

Coimbatore 

4010 

3847 

2551 

5166 

320 

4736 

5218 

4792 

4361 

3347 

408 

962-0 

48 

127 

24 

Bhavanisagar 

4525 

3390 

3760 

3258 

243 

4816 

5334 

5405 

4959 

6219 

300 

1384-2 

49 

160 

25 

Tindivanam 

1910 

1426 

973 

957 

202 

2571 

2278 

2194 

2998 

2386 

307 

839-2 

46 

131 

26 

Pudukottai 

4339 

3753 

4305 

3108 

160 

5304 

5147 

5476 

5500 

5342 

276 

1014-0 

58 

102 

27 

Vallabhnagar 

3330 

2555 

3879 

2480 

299 

3018 

2405 

2416 

2338 

2778 

352 

311-8 

27 

166 

28 

Jhansi 

2693 

2372 

2519 

2694 

212 

2921 

2158 

16''7 

1252 

3582 

291 

743- 5 

31 

225 

29 

Kanpur 

S22 

864 

598 

1478 

144 

2665 

1456 

2224 

2050 

2286 

227 

475-4 

27 

182 


Mean 

3098 

2765 

3166 

2830 

130 

3886 

3224 

3530 

3710 

4268 

111 

634 0 

42* 

4 153*1 


Table II 


Resf’ession analysis 


Source d.f. _ 

""Swarna CS 3^41 302 

Regression 3 4568929* 2763627* 

(NS) 

Deviation 25 1106086 915198 2085786 

from 
regi'essicn 


Mean sum of squares__ 

“ Hybrids ~ 

”04"" CSH-l CSfTr CHS73 CSifT" 

4^9'^14 4327697 8597944t 5772548 6421259* 

(NS) (NS) (NS) 

1580066 1983491 1595692 1953846 2102004 


CSH-5 

5653567 

(NS) 

3793649 


* Significant at 5% level 


t Significant at 1 %. 


NS=Not significant. 
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Table m 

Regression coefficients 


Regression _ Varieties__Hybrids 


coefficient 

Swarna 

CS 3541 

302 

604 

CSH-1 

CSH-2 

CSH-3 

CSH-4 

CSH-5 

bi 

-0-51 

jU 

-0-88 

0*05 

0-40 

0-72 

0-84 

-0-05 

0-50~ 


(NS) 

(NS) 

(NS) 

(NS) 

(NS) 

(NS) 

(NS) 

(NS) 

(NS) 

h^ 

42-83* 

57-91* 

38-99 

22'73 

32*79 

53-17* 

39-16 

28-73 

31-12 




(NS) 

(NS) 

(NS) 


(NS) 

(NS) 

(NS) 

h 

-7-69 

-2-88 

-6-35 

-12-17 

-9-53 

-10-21 

-9-36 

-15-33* 

-12-86 


(NS) 

(NS) 

(NS) 

(NS) 

(NS) 

(NS) 

(NS) 


(NS) 

6/ 

46-09t 

41*311* 




68-251 



• « 


b^' .. .. .. .. .. .. - 18 * 021 * 

^ Significant at 5% level. t Significant at 1% leavj. NS«Not significant. 

Note: bj, and 63 represent the coefficients of regression associated with total rainfall, nurnbcr of rainy 
“days, and the coefficient of variation (c.v.%) in the monthly rainfall respectively. ^ 

b..' Coefficient of regression associated with the number of rainy days after deletion of the total 
rainfall and coefficient of variation in the monthly rainfall. 
b^' Coefficient of regression associated with coefficient of variation in the monthly rainfall after 
deletion of total rainfall and nurnber of rainy days. 


Table IV 

Percentage of variation accounted for by regression 




Varieties 


Hybrids 



Percentage of variation 

Swarna CS 3541 302 604 

CSH-1 

cs:h -2 CSffTs" 

CSH-4 

CSH-5' 

With variables x^ and .X3 

33-1 

26*6 17-2 23-5 

2C-7 

39-3 26-2 

26-9 

15-2 

With X 2 alone (after deleting 
Xi and Xz) 

23-8 

25-4 


32-9 

With :v3 alone (after deleting 
Xi and X 2 ) 

* * 

• • * * * * 


’ * 

22-2 



Note: ;ri=Total rainfall, x2=Number of rainy days, .Vg'^The coefficient of variation in the monthly 
rainfall (c.v. %). 


variation in yield ascribable to rainfall is mostly 
determined by the number of rainy days and/or 
the coefficient of variation in the monthly rainfall 
within the limits of rainfall received. What is 
more important is that in none of the cases studied, 
the variation ascribable to rainfall characteristics 
exceeds 40% of the total variation. This shows 
that still a large proportion of the total variation 
in yield, upto 85% over the locations, is attributable 
to causes other than fluctuations in rainfall as 
discussed later. , 

1972-73 Rabi Season 

In view of the low rainfall received during the 
early months of June, July and August and the 
anticipated low proid(ucfiion of sorghum du>ring 
kharif season, it was thought that possibilities of 
compensating for kharif losses may be explored in 
the rabi sorghum belt. 

The low rainfall preceding the rabi season resulted 
in low levels of profile moisture which was apt to 
adversely influence the rabi production. Keeping 


this in mind a • rabi Jowar production, campaign 
based on the following principles was suggested : 

(1) Advancing dates of planting well into early 
September, without waiting for the traditional sowing 
dates in October so that the crop has a chance of 
getting some rain during early growth period ; 

(2) Growing early maturing 100-day hybrids in 
place of 120-135 day locals ; (3) All basal fertiliza¬ 
tion; (4) Full crop stands and (5) Seed treatment 
with a chemical, carbofuran, to prevent damage by 
sorghum shoot fly, a seedling pest. The whole 
programme was oriented towards earliness, so that 
the crop was raised during the period September- 
mid December instead of the traditional October- 
February. 

A well directed programme of this type in one 
District of Andhra Pradesh, Khammam, over about 
50,000 acres undertaken by the Department of 
Agriculture was an unqualified success. This was 
partly due to the somewhat favourable rains received 
during early crop growth period. While weather 
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Table V 

Niimher of crop cutting experiments and mean grain yield in different Samithies of Khammam 

Districty Andhra Pradesh —Rabi 1972-73 


S. No. 


Samithi 


No. of experiments conducted 
CSH-1 Local 


Grain yield (kg. ha) 
CSH-1 Local 


/o over 
local 


1. Wyra ‘ 3 

2. Khammam 3 

3. Burgampad 2 

4. Kothagudam 6 

5. Yellandu 5 

6. Bhadrachalani 1 

7. Tirumalayapalem 8 

Mean 


analysis of this region is not available, yield data 
obtained by the Department of Agriculture from 
crop cutting experiments (Table V), speak for the 
efficacy of the programme. 

Besides, there is considerable experimental 
evidence accumulated over years in the rabi Jowar 
belt, that advancing dates of planting, during rabi 
enables certain genotypes (varieties or hybrids) 
respond better to higher seed rates and all basal 
fertilization, thereby, providing insurance against 
drought and also result in much higher levels of 
production. 

Planning for Rainfed Agriculture 

Rainfall analysis by itself does not provide for 
prediction about the behaviour of the immediate 
cropping season. On the other hand, analyses based 
on more successful experiments and profitable 
farmer experience during the worst years encountered 
is more positive and could provide for development 
of cropping plans which could be least risky if 
the rains are subnormal and highly profitable if 
rains are normal. The current analysis is an attempt 
in this direction. 

Genotype alterations involving reduction of 
duration, reduction of total dry matter and its more 
efficient distribution between stalk and ear (economic 
product), adjustments in times of sowing, main¬ 
tenance of optimum plant populations, use of ferti¬ 
lizer, plant protection measures and practice of 
suitable systems of cropping, ratooning, etc., all of 
which are in the realm of human control could 
enhance productivity levels and impart stability to 
production in rainfed agriculture. During 1972-73, 
sorghum yield levels in well managed experiments 


3 

4491; 

1318 

340 

3 

4983 

2109 

236 


4457 



6 

4915 

1233 

398 

4 

2683 

1297 

207 

1 

4571 

1186 

385 

4 

4235 

1742 

243 


4239 

1477 

287 


and with several farmers were of the order of 
25-30 q/ha against the national average of 5 q/ha 
:n normal years and near total failure during 
1972-73. 

A point of significance in planning for rainfed 
agriculture emerges here. Attempts at enhancing 
agricultural productivity do realise the role of 
environmental barriers and the need to transgress 
‘error (environmental) limits. Yet, the targetted 
yield increases planned more particularly for rainfed 
agriculture are frequently within the limits of 
environmental error and do not provide for the 
much needed increments of a larger magnitude. A 
breakthrough in rainfed agriculture can, therefore, 
be expected only by planning for large quantum jumps 
rather than for slow and graded annual targets 
which are within the realm of environmental fluctua- 
t'ons. This approach may all the more be necessary, 
in the initial years since the present all-India 
averages for most rainfed crops are less than 
500 kg/ha and the available know-how has the 
potential to elevate the national averages several 
fold. 
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LETTERS TO THE EDITOR 


THE CRYSTAL STRUCTURE OF A 2:1 

COMPLEX BETWEEN PHENYLBUTAZONE 
and PIPERAZINE 

The crystal structure of the title compound has 
been determined as part of a programme of syste¬ 
matic single crystal x-ray investigations on non¬ 
narcotic analgesics and their crystalline com- 
plexesi'4. 

Large yellowish crystals of the complex were 
obtained by slow evaporation at room temperature 
of a solution of the components in methanol. The 
space group and unit cell dimensions of the com¬ 
plex were determined from oscillation and Weis- 
senberg photographs. The density, measured by 
floatation method in a mixture of carbon tetra¬ 
chloride and benzene, indicated the presence of 
four phenylbutazone and two piperazine molecules 
in the unit cell. The composition was confirmed 
by chemical microanalysis and the subsequent 
structure solution. The crystal data are summarized 
below. 

Space group P2j/c 

a =8 C4 ± 0-02, b == 15 06 ± 0 02, c == 15-60 
±0-02 A, iS = 95*2 ±0-5® ; V = 1878-7 ; 

Dm == 1 *238 ± 0-005, Dc = 1 *238 gm/c,c. 

Three-dimensional x-ray data were recorded on 
multiple film equi-inclination Weissenberg photo- 
^ graphs using CuKa radiation for reciprocal levels 
hkL, L = 0 through 13 and hkl, K = 0 and 1. The 
intensities were estimated visually. . The structure 
was determined by the direct methods followed by 
conventional Fourier techniques. The atomic para¬ 
meters were refined isotropically by the structure 
factor least squares procedure to a current R value 
of 0-175 for 2395 observed reflexions. The struc¬ 
ture, as viewed along the fl-axis, is shown in 
Fig. 1. Further refinement of the structure is in 
progress. 

The asymmetric unit of the crystal contains one 
molecule of phenylbutazone and half a molecule of 
piperazine. The phenylbutazone molecule exists as 
-a negative ion on account of the deprotonation of 
the ring carbon atom C 4, consequent toi the form^- 
„ tion. of the complex. The deprotonation referred 
to above leads to significant structural differences 
between the anionic phenylbutazone molecule in thd 
complex and the neutral molecules in the crystals 
of phenylbutazone^. In the latter, the carbon atom 
C 4 is tetrahedral whereas in the former, it is 


trigonal, resulting in different orientations of the 
butyl group in the two cases. Also, in neutral 
phenylbutazone molecules, the two C—O bonds 
are double and the two C—O bonds in the pyra- 
zolidine ring are single. In the anionic molecule 
in the complex, however, the excess electron is 
delocalized over these four bonds, giving them 
partial double bond character. The centro- 
symmetric piperazine molecule in the structure, 
with both the nitrogen atoms protonated, is a 
doubly charged cation. The molecule is in the 
chair form with nitrogen atoms at the two apices. 
The crystal structure is stabilized by a three-dimen¬ 
sional arrangement of N—H. . . .O hydrogen bonds 
with the nitrogen atoms in piperazine as donors 
and the carbonyl oxygens in phenylbutazone asi 
acceptors. 
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INTRAMOLECULAR DECARBOXYLATION OF 

3- (4'-ETH0XYPHENYL)-GLUTAC0NIC 
ANHYDRIDE: FORMATION OF 

A KETENE DIMER 

The condensation of phthalic anhydride with acetic 
anhydride in presence of potassium acetate has 
been reported to give phthalyl acetic acidi. 
3-(4'-Ethoxyphenyl)-glutaconic anhydride, under 
similar conditions behaved in an analogous manner 
and furnished 3-(4'-ethoxyphenyl)-glutaconylacetic 
acid-’^. Perkin-type reaction between phthalic. 
anhydride arid phenylacetic acid in presence of 
sodium acetate gave benzalphthalide^’^. Similar 
extension of the reaction to 3-(4'-ethoxyphenyl)- 
glutaconic anhydride (I), however, afforded a 
product, namely, 4- (4'-ethoxypheny 1) -6- [^- (4'-ethoxy- 
phenyl)-propenyl]-2-pyrone (IV) to the exclusion 
of expected (V). The formation of (IV) was con¬ 
firmed on the basis of elemental analysis, oxida¬ 
tion studies and IR spectral determination. 

The elemental analysis of the compound was in 
agreement with structure (IV). Alkaline permanga¬ 
nate oxidation of the product yielded p-ethoxy- 
benzoic acid (m.p. 193-95°) and oxalic acid. The 
IR spectrum of the product exhibited bands at 1718, 
1610, 1530, 1512, 1180, 1030 and 840 crn'i charac¬ 
teristic of compounds of type (IV) The forma¬ 
tion of (IV), therefore, suggests that anhydride (I) 
in presence of a base like sodium acetate under¬ 
goes intramolecular decarboxylation and the result¬ 
ing ketene (II) dimerizes to (III) which sub¬ 
sequently yields pynone (IV) s. The plausible 
mechanism entailing the formation of (IV) is 
represented in Chart 1. 

Experimental 

4- (4'-Ethoxyphenyl) -6-[^- (4'-ethoxyphenyl) -pro- 
penyl]-2-pyrone (IV) : A mixture of 3-(4"-ethoxy- 
phenyl)-glutaconic anhydride (I, 2• 32 g), phenyl¬ 
acetic acid (T36 g) and fused sodium acetate 
(1*64 g) was heated in an oil bath at 140-150° 
for 4 hr. Initially the mixture liquified and then 
rapid evolution of carbon dioxide occurred giving 
reddish brown coloured viscous liquid. The 
mixture was then cooled to room temperature and 


treated with aqueous bicarbonate. The residue thus 
left was thoroughly washed with water and crystal¬ 
lized from 50% ethanol, yielding pale yellow 
coloured crystals, m.p. 150-52° (Anal. Calcd. for 
Co 4 H.,p^ : C, 76-59; H, 6-38%. Found: C, 
76-48, H, 6-44%.) 
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CONTROL OF FUSARWM WILT OF PIGEON 
PEA WITH BAVISTIN, A SYSTEMIC FUNGICIDE 

Until recently, no good chemical control measure 
was known for most of the vascular wilt diseases. 
However, with the advent of systemic fungicides, 
particularly those of the benzimidazole group, success¬ 
ful chemical control of vascular wilt diseases of 
some plants has been achieved in the recent years. 
Wilt disease due to Fusarium oxysporiim f. sp. uditm 
(Butler) Snyder and Hansen causes considerable 
damage to the pigeon- pea crop. Only recently, 
some success in control has been reported from this 
laboratory with the use of Beni ate, a systemic 
fungicide of bezimidazole grouph Results of some 
further studies on the control of pigeon pea wilt 
by using Bavistin (2 Methyl-2-benzimidazole carba¬ 
mate, 50% w/w), a broad spectrum systemic fungi¬ 
cide of the same group, are briefly reported here. 

Plants raised in garden soil mixed with farmyard 
manure in 6 in. pots were inoculated when 3 weeks 
old. Inoculum was prepared by mixing 10-12 days 
old culture grown on. sand maize-meal medium at 
28'’ C with equal amount of dry, sterilized soil. 
Top soil in each pot to be inoculated was replaced 
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with 100 g of inoculum which was then, covered 
with a thin layer of removed top soil. Treatments 
with the fungicide, used always as a suspension in 
water, were given mostly as soil drench, rarely as 
spray, on difl'erent dates in relation to the time of 
inoculation. For each treatment, there were 
4 pots, each with 3-5 plants. At different intervals 
after inoculation, the number of plants showing 
wilt symptoms were recorded and the degree of 
wilting shown by the individual leaves was assessed 
on a 0-4 scale. The total of these values for a 
plant, when divided by its number of leaves, gave 
the disease index on leaf basis. 

In the first experiment, there were four treat¬ 
ments in addition to the uninoculated control and 
inoculated control series. The fungicide was applied 
at different concentrations, in 50 ml portions to 
each pot as soil drench, 10 days before, and 5 and 
22 days after inoculation, that is well ahead of, 
soon after and at a late stage of infection. While 
the concentration of 4,000 ppm was used on all 
the three occasions, a lower concentration of 
2,000 ppm was also used when the treatment was 
given soon after inoculation. 

It appears from the summarized results (Table I) 
that half of the 20 plants in the inoculated con¬ 
trol series developed symptoms within 3 weeks and 
7 more within the next 3 weeks and all these 
plants died within the experimental period (11 weeks). 
The remaining 3 plants did not develop any symp¬ 
toms. In contrast to this, soil drench with 4,000 ppm 
Bavistin 10 days before inoculation gave the treated 
plants total protection against the disease. None 
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Table I 

Effect of Bavistin, applied as soil drench, on the incidence and severity of Fusarium wilt 

in pigeon pea plants 




Disease incidence 

Mean wilt index 

Treatment 

No. of 

(% of plants affected) 

per leaf 


plants 

Days after inoculation 

Days after inoculation 



21 42 77 

21 42 


Uninoculated 

16 

0 

0 

0 

0 

0 

0 

inoculated (control) 

20 

50-0 

85*0 

85-0 

0-86 

1-95 

3*18 

Inoculated ±4,000 ppm 

17 

23*5 

29-4 

29-4 

0-67 

0-63 

0 48 

Bavistin (22 days after 
inocolation) 








Inoculated ±2,000 ppm 

16 

6-3 

6-3 

6*3 

009 

0*16 

0*16 

Bavistin (5 days after 
, inoculation) 








Inoculated ±4,000 ppm 

16 

6-3 

6-3 

6*3 

009 

0*0^ 

0*08 

Bavistin<(5 days after 
inoculation) 








Inoculated ±4,000 ppm 

17 

0 

0 

fo 

0 

0 

0 

Bavistin (10 days before 
inoculation) 








C.D. (5%) 





0*22 

0*24 

0-18 

C.D. (1%) 





0-31 

0*33 

0*25 
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of them developed even minor symptoms. Similar 
treatments with 2,000 and 4,000 ppm suspensions 
only 5 days after inoculation were also highly 
effective. Only one out of 16 plants in each of 
the two treatments showed signs of infection, but 
the wilt symptoms did not progress much beyond 
the lower leaves and both the plants recovered. 
Even the late treatment with 4,000 ppm Bavistin, 
given 22 days after inoculation, gave significantly 
effective control. Only 4 out of 17 plants developed 
symptoms within 3 weeks and one more became 
affected in the succeeding weeks. Of the affected 
plants, only 2 died and the rest recovered. The 
results were confirmed by repeating the experiment. 

In the second experiment, a few additional treat¬ 
ments were included. The fungicide was also 
applied as soil drench at 2,000 ppm, 10 days before 
inoculation, and as foliar spray at 2,000 and 
10,000 ppm, only 2 days after inoculation. About 
20 ml of suspension was used as spray to give 
good coverage to both the leaf surfaces of all the 
plants in a pot. Obviously, a small portion of it 
dripped from the leaves into the top soil. Symptom 
appearance was slow in this experiment. Only 20% 
of the plants in the inoculated control series deve¬ 
loped symptoms within 5 weeks. In the course of 
the next 6 weeks, a total of 60% of the plants 
became affected and the mean disease index changed 
from 0*8 to 2-0. Pre-inoculation drench treatment 
with 2,000 ppm suspension gave the plants total 
protection against the disease. When used as 
foliar spray, the fungicide gave total protection at 
10,000 ppm. At 2,000 ppm, however, a small 
proportion (17%) of plants developed symptoms 
by the end of fifth week and the percentage of 
affected plants increased to 34% in course of the 
next 6 weeks. Only one of them recovered ; all 
others died. 

Bavistin was also tested for its toxicity against 
the pathogen, using poisoned food technique, at 
1,000, 100, 10 and 1 ppm in PDA medium. There 
were four replicates for each treatment. Radial 
growth was recorded after 5 and 7 days’ incubation 
at 28° C. Bavistin inhibited growth totally at 1,000 
and 100 ppm and significantly even at 10 ppm. 
At 1 ppm, the fungicide had no effect. 

Observations clearly indicate that Bavistin holds 
great promise as a fungicide in the control of 
pigeon pea wilt. If adequately absorbed by the 
plant, Bavistin may not only prevent infection from 
taking place but may also cure the established 
infection, if, it has not already progressed much. 

Bavistin used in this study was obtained through 
fhe courtesy of BASF, India Ltd., Bombay, India. 


Dept, of Plant Pathology, A. K. Sinha. 

Bidhan Chandra Krishi 
Viswavidyalaya, 

Kalyani, West Bengal, May 1, 1975. 


1. Sinha, A. K., Z. PfiKrankh. PflSchutz, 1974, 

01 C"71 ' ’ 


A NEW RECORD OF PARASITIC DODDER ON 
CHICKPEA {CICER ARIETINUM L.) 

A FIELD of chickpea near village Mana, Raipur 
(India) was severely attacked by dodder {Cusciita 
sp.), a phanerogamic plant parasite (Fig. 1). The 
chickpea plants were badly entwined with slender 
vines of CLiscuta and the parasitized plants dried 
prematurely and produced a few small shrivelled 
seeds. Transverse sections of the host stems 
showed the presence of haustoria of the parasite. 



Fig. 1. Dodder (Cuscuta hyalina Roth.) on 
chickpea. 

The parasite was leafless, filiform, and its vines 
were more slender than Cuscuta reflexa Roxb. which 
formed dense yellow masses on the host plants. 
Flowers were pale yellow, bracteate, tetra- or penta- 
merous and found in clusters. Corolla scales were 
absent. Stamens exserted between the corolla 
lobes ; styles 2, unequal, filiform ; stigmas capitate ; 
seeds four, brownish, trian^lar, 
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The parasite has been tentatively identified as 
Cuscuta hyaVma Roth, based on the description given 
by Hooker (1885). This is first record of this 
dodder parasitising chickpea plants in nature in 
India. 

The specimens have been deposited in the 
Herbarium of the Department of Plant Pathology, 
J.N. Agricultural University, Jabalpur 482 004, India. 
Department of Plant Pathology, S. C. Vyas. 
Jawaharlal Nehru Krishi Vishwa L. K. JosHi. 
Vidyalaya, 

Jabalpur 482 004, May 19, 1975, 

1. Hooker, W. J., Flora of British India, L. Reeve 
and Co, Ltd.^ The Oast Housle Book, 
Ashford, Kent, 1885, 4, 780. 


RADIATION DAMAGE OF P-32 AND 
adenopituitary 

Ionizing radiations influence the anterior pituitary 
in 2 different ways: (i) direct effect and (n) 
indirect effect through hypothalamus, thyroid, 
adrenal, and gonads. A combination of both these 
effects will be revealed after a certain time of 
irradiation. 

The histopathological slides of the pituitary gland 
prepared from P-32 injected mice always show the 
ventral margin of the adenopituitary containing a 
greater number of dead cells, pyknotic nuclei with 
shrunken cytoplasm, etc. The ventral margin of 
the adenopituitary oons'sts more of basophils as 
compared to the acidophils than the rest of the 
pituitary^. Our impression is that the basophils 
are comparatively less susceptible to radiation than 
the acidophil cells-. These observations were made 
on Swiss aibino mice during development stages 
of the pituitary. P-32 was injected tO' young, 
cnimals at the rate of 1-0/ti Ci/g body weight at 
various intervals after parturition and sacrificed 
regularly at weekly intervals. 

It appears that the damage done to the pituitary 
by the above dose of radiophosphorus by direct and 
indirect ways only, cannot account for its chosen 
ventral margin lesions but also for the direct hitting 
cf the ventral margin cells by radiophosphorus 
wh'ch are accumulated in the surrounding floor 
bones of the cranium, particularly the sella, which, 
remains in close contact with the adenopituitary. 
In general, bones show the greatest avidity for this 
metabolite. P-32 has a maximum energy of l-69‘ 
Mev. and a maximum range of 7 mm in the soft 
tissue. To confirm this, adult mice were injected;- 
with P-32 at the dose rate of 2, 3, and 5 Ci/g 
body weight. The results were in conformity with 
ihe observations made on the young animals, le., a 
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greater number of cell death towards the ventral 
margin of the adenopituitary than the rest of it. 
Radiation Biology Laboratory, P. K. Dev. 

University of Rajasthan, 

Jaipur 302 004, April, 22, 1975. 

1. Dev, P. K. and Srivastava, P. N., Acta Anat, 
1975, 92, 178. 

2. — and —, Ibid, (in press). 


GYNANDROMORPHS OF CVLEX FATIGANS— 
THE i ILARIAL mosquito 
Gynandromorphs have been found in fair numbers 
in the laboratory strains of Culicine mosquitoes. 
More than half the known mosquito gynandromorphs 
have occurred in the genus Culex. Both Culex 
pipiens (Laven, 1967)i and Aedes aegypti (Craig 
and Hickey, 1967)2 have been specially known for 
the large number of naturally occurring gynandro¬ 
morphs. Kitzmiller (1953)3 listed five Culex species 
with reported gynandromorphs. Subsequent 
references to gynandromorphs include those of 
Brust (1966)4 and Lee (1967)^"'*. Since then two 
more species have been added to the list : Culex 
tritaeniorhynchus (Aslamkhan and Baker, 1969)® 
and Culex fuscocephalus (Aslamkhan, 1970)'^. 

The gynandromorphs reported here were dis¬ 
covered in inbred strains of Culex fatigans during 
a screening programme for mutant genes. The 
gynandromorphs were of three broad types : 

(a) Anterior-posterior gynander (Fig. 1). —In this 
case, the anterior region was phenotypically male ; 
head with antennae and palpi typical of a male. 
The posterior region was typically female; with 
wings of the female type and abdomen with well 
developed ovaries. Fore and mid pairs of appendages 
were typically like those of a female. 

(b) Anterior-posterior gynander (Fig. 2 ).—^In 
this case, the anterior region was phenotypical ly 
female and the posterior region male. The mouth 
parts were typically like those of a female ; the 
abdomen, hypopygium and the wings resembled 
those of a male. However, the appendages exhibited 
bilateral characters. The fore and mid appendages 
of the right side were female-like and the correspond¬ 
ing ones of the left side were male-like. Testes 
were well developed. 

(c) Bilateral-gynander (Fig. 3). —^The right side 
•of the body resembled a male and the left side 
a female. The antenna, appendages 1 and 2, 
abdomen and hypopygium, all of the right side 
resembled those of a typical male. The palp of 
the right side was abnormal, being intermediate 
between that of a male and a female. The antenna, 
palp, appendages 1 and 2 and abdomen, all of th^ 
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left side resembled those of a typical female. Thus, 
the right side of the mosquito was male-like with 
well developed testis and left side female-like with 
well developed ovary. 



Figs. 1-3. Fig. 1. Anterior-posterior gynander : 
anterior male and posterior female. Fig. 2. Anterior- 
posterior gynander : anterior female and posterior 
male. Fig. 3. Bilateral gynander : right side male 
and left side female. 


While the mouth parts in the first type^^were 
not adapted for sucking the blood, they were 
adapted for the same in the second type. However, 
as the abdomen in the second type was typically 
male-like in not being adapted for holding the 
blood, the abdomen broke open and as a result the 
gynander died. Hence, the gynanders of these two 
types as well as the third type failed tO' lay eggs. 

The causes for the high frequency of 
gynandromorphs in mosquitoes are not understood. 
Gilchrist and Haldane (1947)s, Laven (1957)^, 
Rai and Craig (1963)i<^> and Craig and Hickey 
(1967)2 have suggested mechanisms for the origin 
of gynandromorphs in Culicine mosquitoes. 
Based on the evidence from genetic markers, they 
suggest that there is a hereditary tendency, but 
no simple Mendelian gene seems to be involved. 
It is interesting that all the gynandromorphs described 
here were isolated from only one strain (Bangalore- 
Challaghatta tank). The occurrence of these 
gynanders in a particular strain and their appearance 
in a few generations could be the result of some 
genetic factors whose exact nature is ^ yet 
pnkiiowp, 


This work was supported in part by a grant 
from the Indian Council of Medical Research. 

Department of Zoology, N. Java Shetty. 

Bangalore University, B. N. Chowdaiah. 

Bangalore 560 001, 

April 10, 1975. 
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RECORD OF SPIRONOURA BREVJSPICULATA 
BAYLIS, 1935 ; FROM INDIA 

The present report deals with the nematode para¬ 
site, Spironoura brevispiculata Baylis, 1935 ; obtained 
from the intestine of five specimens of Rana 
hexadactyla at village Laxmipolavarum, Andhra 
Pradesh. 

Spironoura brevispiculata was described by Baylis 
in 1935 from the intestine of frog, Rana 
hexadactyla at Colombo, Ceylon. A perusal of 
literature reveals that this worm is not reported so 
far from India. Hence the author takes an opportu¬ 
nity to put on record for the first time the occurrence 
of Spironoura brevispiculata from the same host 
in India. 

The worms are small in size with a distinct neck. 
The head is wider. The mouth is surrounded by 
three lips. Each lip bears two papillae. An 
inverted Y-shaped cuticular band is present in the 
buccal cavity. Its main stem has longitudinal 
striations. There are six inner labial papillae and 
three cephalic papillae, 'f'here are six interlabia 
separated from three lips by three cuticular band¬ 
bearing papillae. The buccal capsule is chitinous. 
The oesophagus is divided into three parts, viz., 
anterior tubular, median pseudobulbular and posterior 
true bulbular portion. The oesophagus - leads into 
the intestine, the connection being internally guarded 
by three oesophageo-intestinal valves. The posterior 
end of both the sexes terminates in a tail spine. The 
cuticular striations are fine. 

In his description of Spironoura brevispiculata 
Baylis (1935) remarks “Tpiis fonn differs only in 
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very minor points from Splronoura jalcata and 
examination of further material may possibly show 
that the differences are not specific’'. With the 
plenty of material available, the author had an 
opportunity to study Spironoiira brevispiculata and 
check up its characters. 

It is found that Splronoura brevispiculata differs 
from Splronoura falcata Vonlinstow (1906) in the 
following points : 


Nos. 

Splronoura 

brevispiculata 

Splronoura 

falcata 

1 

Submedian papillae 
absent 

Submedian papillae 
present 

2 

Inner labial papillae 
separated 

Inner labial papillae 
bifurcated 

3 

Six interlabia present 

Interlabia absent 

4 

Caudal papillae absent 
in female 

Caudal papillae present 
in female 

5 

Musculature beyond 
the cloaca in female 

No musculature 

6 

Presence of tail spine 

Absence of tail spine 


The author holds the view that the differences 
mentioned above are of specific nature and there¬ 
fore sufficient to recognise Splronoura brevispiculata 
distinct from Splronoura falcata. 

The author is grateful to Principal, Shri. B. N. 
Waradpande, and Head of Zoology Department, 
Dr. R. B. Phansalkar, for providing the research 
facilities in the department and also to Dr. B. M. 
Murhar, for taking keen interest in this work. 
Department of Zoology, T. S. V. Naidu. 

M M. College of Science, 

Nagpur, India, Aupust 6, 1973. 

1. Baylis, Fauna of British India, Nematoda, 

1936, Vol. II. 

2. Lane, C., “An investigation of Oxysoma 

falcatiim Vonlinstow, 1906," Indian Journal 
of Medical Research, 1915, 3, 109. 

3. Yamaguti, S., Systerna Helmmthujn, Vol. Ill, 

Parts I and it, Interscience Publishers, Inc., 
New York, 1961. 


A CATCH OF THE RARE SNAKE MACKEREL 
PROMETHICHTHYS PROMETHEUS (CUVIER) 
(PISCES iGZMPYLIDAE) IN INDIAN SEAS 

During a cruise on the fishing trawler Tuna of the 
Integrated Fisheries Project, Cochin, a specimen of 
Promethichthys prometheus (Cuvier), belonging to 
the family Gempylidae, was collected off Quilon. 
(Kerala State) by the otter trawl operated at 
300 metres. The records of P. prometheus are 
scattered over deep water in the tropical Atlantic 
and Pacific Oceans (Herre^). Except for a solitary 
report from the East Indies by Bleeker^,' it has not 
been recorded so far from the Indian Ocean. 
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Day*^ in the Fauna of British India did not 
describe any member of the family Gempylidae 
from the Indian Seas. Alcock^ recorded the first 
gempylid, Thyrsites bengalensis [= Rexea prome- 
thcoides (Bleeker)] from Indian waters. Subsequent 
additions to the marine ichthyofauna were: 
Gempylus serpens Cuvier by Jones-'*, Epinnula 
orientalis Gilchrist and von Bonde by Tholasilingam, 
Venkataraman and Karthal*, and Riivettiis pretiosiis 
Cocco and Thyrsitoides marlcyi Fowler by SilasL 
Opportunity is taken here to present a key to thei 
identification of the gempylids known from Indian 
waters, to facilitate further work on this inte¬ 
resting group of fishes. 

Promethichthys prometheus Cuvier 

Gempylus prometheus Cuvier-"^, 1831, 213, pi. 222, 
(type loc. : St. Helena, South Atlantic). 

Thyrsites prometheus, Bleeker-, 1856, 43. 
Prometh'chthys prometheus, Jordan and Evermann^^, 
1905, 178, pi. 29. 

Rexea prometheoides Tholasilingam, Venkataraman 
and Kartha‘» (nee. Bleeker) (partim), 1964, 280. 

Material 

A specimen, 253 mm in standard length, off 
Quilon (Kerala State) (Lat. 8° 45' N, Long. 75° 
50' E), 300 m depth, 12th March 1975, coll. P. K. 
Talwar; ZSI Regd. No. F. 7177/2. 

Description 

D XVHI H 16 + 2 ; A IH 13 -|- 2 ; P ii 12 ; V I. 

Body moderately elongate and compressed. Depth, 
of body 16*6, length of head 33-6; both in percen¬ 
tage of standard length. Diameter of eye 20*6, 
length of maxilla 41*2, length of snout 35*3, inter- 
orbital width 13-6, length of lower jaw 56*4, and 
length of pectoral fin 45*8 ; all in. percentage of 
length of head. Head compressed, the interorbital 
space with a rather broad groove pointed posteriorly. 
Mouth large, somewhat oblique, lower jaw projects, 
maxillary extends to vertical from anterior third eye 
diameter. Lateral line single, continuous, with an 
oblique curve downwards slightly behind base of 
4th dorsal spine. 

Gill rakers on first arch rudimentary as a series of 
low spiny elevations on the arch, obsolete on anterior 
half of arch. 

Teeth uniserial in each jaw, minute, conic, 13 in 
each side of upper jaw and 10 on each side in the 
lower jaw; the anterior pair of the lower jaw are 
strong canines which remain outside when the 
mouth is closed, six strong canines (three fallen out) 
in the upper jaw ; a single series of villiform teeth' 
on the palatines, a few villiform teeth on tongue. 

Two contiguous dorsal fins, origin slightly behind 
hind border of preopercle ; ^teripr and posterior 
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Key to the Indian Gempylids 


1. 9 to 21 dorsal spines; body oblong or nnoderately elongate 

2. 30 to 32 dorsal spines; body very elongate 

3. Lateral line single 

4. Lateral line bifurcated at its origin 

5. Pelvic fins well developed (at least in the adults), each with a spine 

and 5 soft-rays 

6. Pelvic fins reduced to a single spine 

7. Body more or less elongate; lower branch of the lateral line running 

along the middle of the body; pelvic fins, if present, inserted a 
little behind the bases of the pectorals 

8. Body more or less fusiform; lower branch of the lateral line running 

along the ventral edge of the body; pelvic fins inserted well 
behind the bases of the pectorals .. 

9. 2 dorsal finlets 
10. 5-6 dorsal finlets 


3 

Gempylus serpnes Cuvier 

5 

7 


Ruvettiis pretiosiis Cocco 
Pronietchihlhys prometheus (Cuvier) 


9 


Epimila orientalis Gilchrist & von Bonde 
Rexea pronwtheoides (Bleeker) 
Thyrsitoides niaiieyi Fowlct 


spines of the fin somewhat shorter than the median 
ones ; two detached finlets behind dorsal and anal 
fin each. Origin of anal fin slightly behind that of 
second dorsal, the spines minute, stout, first spine 
separated from the rest of the fin. Pelvic fins are 
represented by a pair of minute spines in front of 
the base of the pectoral fin. Caudal fin forked, the 
lobes nearly equal. 

Scales very small, cycloid, deciduous, on body and 
head including the upper part of snout, maxillary 
and opercles. 

Colour in alcohol, uniformly blackish brown with, 
somewhat blackish cloudings ; verticle fins more or 
less dusky except spinous dorsal which is blackish ; 
pectoral fins dusky in their distal half. 

Remarks .—The species has already been found 
in Indian seas but not recognised. Tholasilingam’ 
et alS^ described the adult specimens of Rexea 
prometheoides (Bleeker) as ‘dark brown' and in 
which the upper branch of the lateral line absent. 
These specimens are clearly identical with Prome- 
rliichthys prometheus Cuvier. 

The author is grateful to Dr. S. Khera, Deputy 
Director-in-Charge, Zoological Survey of India, and 
Shri M. Devidas Menon, Director, Integrated 
Fisheries Project, Cochin, for their sustained 
encouragement and facilities. 

Zoological Survey of India, P. K. Talwar. 

27, Jawaharlal Nehru Road, 

Calcutta-13, May 12, 1975. 
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AFTER-DISCHARGE IS 7 HE VENTRAL NERVE 

CORD OF THE SCORPION HETEROMETRUS 

The study of simple photoreceptor systems in 
animals wherein parts of the nervous system arc 
directly sensitive to light is gaining considerable 
importance in recent times. Studies were carried 
on such neural photoreceptors which occur in the 
metasoma of the scorpion HeterometrusK In order 
to understand the effect of the photic input from 
these photoreceptors on the functioning of the 
nervous system, the electrical activity was recorded 
from units in the ventral nerve cord on photic 
stimulation of photoreceptors in the metasoma. 

Bipolar platinum hook electrodes were used for 
recording. The activity was displayed on a Tek¬ 
tronix Oscilloscope and photographed using Grass 
kymograph camera. A tungsten-filament microscope 
lamp fitted with a heat filter was used for photic 
stimulation. 

The photic stimulation of the metasomatic ganglia 
and the telsonic nerves was found to elicit spike 
activity in a large number of units in the ventral 
nerve cord. These units were silent under complete 
darkness. It was observed that the activity once 
elicited by the light stimulus, often lasted for con¬ 
siderable period even after the stimulus was off. 
The duration of this after-discharge was as long a^' 
20 sec, 
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One silent unit responded to light stimulation 
with a latency of about 2*6 sec. and continued to 
discharge throughout the period of photic stimula¬ 
tion which was about 23 sec. There was an after¬ 
discharge which lasted for about 9 sec. after the 
stimulus was off (Fig. 1). The frequency of 




li 


Fig. 1. Sustained activity elicited in a silent unit 
in the ventral nerve cord on photic stimulation of 
the seventh abdominal ganglion. The figure repre¬ 
sents a single continuous record read from top to 
bottom. Lower trace : Light stimulus. Time : 
0'5 sec. 

discharge gradually increased and reached a 
maximum of 8 to 10 spikes/sec. about 10 sec. after 
the initiation of the stimulus. The discharge 
frequency then decreased gradually and was main¬ 
tained around 3 to 5 spikes/sec. during rest of the 
period. A prolonged after-discharge has also been 
reported in the photoreceptor neurons of crayfish- 
and the mollusc Onchidium^. 

The exact mechanism of this after-discharge is 
not clear. Considering these units to be post- 
synaptic, the long after-discharge can be said tO' be 
due to sustained transmitter action. It may also 
be due to the presence of presynaptic reverberating 
circuits or temporal dispersion of presynaptic im¬ 
pulses due to the differences in the conduction velo¬ 
city or response latency of presynaptic units as 
suggested by Fielden-*. Kennedy and Preston^ have, 
however, demonstrated after-discharge in units with¬ 
out the presynaptic action. 

The electronic equipment used for the study was 
obtained with the help of Prof. T. H. Bullock, and 
the late Prof. Kandula Pampapathi Rao>, to whom 
I am indebted, through a research grant from the 
USAFOSR, to them. I wish to extend my sincere 
thanks to Dr. A. R. Kasturi Bai, for her kind 
encouragement, 
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UTERO-VAGINAL JUNCTION IN THE INDIAN 
FRUIT BAT, ROUSETTUS LESCHENAULTI 
(DESMAREST) 

The characters of the genital organs and foetal 
membranes, according to Mossman (1937, 1953), arc 
more reliable for determining the phylogeny and 
interrelationships of mammals than those of skin, 
limbs, dentition and alimentary canal since the 
former, being relatively isolated from direct 
environmental influence, are more conservative than 
the latter. During the course of evolution of the 
mammals there is not only a differentiation of the 
Mullerian duct in the cranio-caudal axis into three 
morphologically and physiologically distinct seg¬ 
ments—the Fallopian tube, the uterus and the 
vagina—but also a progressive medianization and 
union of the two Mullerian ducts from the caudal 
towards the cranial segment culminating in the 
formation of a simplex uterus as in primates. 

Interestingly, although the bats appear to be a 
homogeneous group of mammals possessing unique 
morphological characters adapted for a flying habit, 
their genital anatomy exhibits wide variations among 
the different species, thereby raising the question 
if these animals are monophyletic or polyphyletic. 

In Rousettus leschenaiilti (Megachiroptera) the 
uterus is bicornuate as in most bats, but while the 
two cornua are externally united at their caudal 
regions, their lumina remain separate throughout 
their lengths and open into' the vagina by indepen¬ 
dent cervical canals (Figs. 1-3). Each of the 
cervical canals is provided with its own coat of 
circular muscles which is continuous with the 
circular muscle layer of the ipsilateral uterine cornu. 
The cervix projects in the form of an hemispherical 
bulb into the cranial end of the vagina and is 
attached to the dorso-medial wall of the vagina 
being free in the rest of the regions. Hence, in 
transverse sections the vaginal lumen appears 
crescentic at its cranial segment. 

Jones (1917), while describing the female 
genitalia of some species of Megachiroptera, men¬ 
tioned, “the internal genitalia of the female exhibit 
the curiously primitive condition of completely 
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separated uteri. In some forms (as Epomophoriis 
and Cynonycteris) each uterus possesses its own 
separate of uteri which opens into the common 
vagina ; whilst in others (as Pteropus) two elongated! 
uterine cornua are united outwardly in their lower 
portions into a corpus uteri, but this uterine body 



Fig. 1. Semischematic representation of the utero¬ 
vaginal junction in Rousmus leschenaultl. 



Fioa, rig. z. rnai,oiiuciogi.apii OX trans¬ 
verse section of a part of the cervix showing the 
two cervical canals, x 22. Fig. 3, Photomicror- 
graph showing, the independent opening of the twoi 
cervical canals into the vaginal lumen, x 22. 
c, cervix ; c. c, cervical canals \ u. I, uterine lumen ; 
V, I, vaginal lunien, 


is completely septate within”. On the basis of 
his studies of the genital organs he concluded that 
the Megachiroptera are primitive and form a fairly 
well defined group. Regarding the Microchiroptera 
he suggested the possibility of the group being 
polyphyletic. Ashfaque and Tungare (1960) noted 
that while in Cynoptcrus sphinx gangeticus the 
cervix carrying the two independent canals extend 
to about half the length of the vagina in Pteropus 
giganicus gigiuiteiis the vagina has a vertical longi¬ 
tudinal septum, which extends almost its entire 
length so that the vagina has two independent 
canals, each of which continues into the lumen of 
the respective uterine cornu. Thus, in this animal 
the two sides of the genitalia are completely 
separated. 

In all the Microchiroptera except phyllostomids, 
the two uterine cornua meet caiidally and their 
lumina become confluents and open into the vagina 
by a common cervical canal (Jones, 1917 ; Wimsatt, 
1944; Gopalakrishna, 1947). The phyllostomids 
have a simplex uterus almost resembling that of the 
higher primates (Hamlett, 1934, 1935 ; Rasweiler. IV, 
1974). 

From the foregoing it is evident that the struc¬ 
ture of the female genitalia of Rousettus leschenaultl 
is intermediate between the Megachiroptera and the 
Microchiroptera and can be considered as a ‘tran¬ 
sitional stage in the change over from a septate 
vagina (as in the other Megachiroptera) to a com¬ 
mon vagina with separate uteri with common cervi¬ 
cal canal (as in most Microchiroptera). 

I am grateful to Prof. Dr. A. Gopalakrishna, 
Director, for guidance and encoLuxigement during 
the progress of this work. 

Department of Zoology, K. B. Karim. 

Institute of Science, 

Nagpur, July 7, 1975. 
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SOME NE W FRUIT ROT DISEASES 
During June 1974, a survey of market and storage 
diseases of fruits and vegetables was undertaken. 
The site selected was Nainital, Bhowali and its 
adjoining areas. Consequently, four, hitherto, 
unrecorded diseases of Capsicum aiiniium and Pyrus 
communis var. China were discovered. These were 
found to be fairly common. 

A dry rot of Capsicum annuum caused by Neo- 
cosmospora vasinjecta E. F. Smith was responsible 
for causing an estimated 5-8% loss in the marketing 
channels. The disease manifested itself as an 
ochraceous tawny coloured soft area which appeared 
dry and was covered with mycelial growth of the 
organism. When the fruit was cut open, dirty 
white mycelium was seen covering the seeds 
adjacent to the necrotic areas. The diameter of the 
lesions ranged from 1*0 to 1*5 cm. Mature fruits 
were found to be more susceptible to the disease. 

Three soft rot diseases of Pyrus communis var. 
China were observed. PenkilUuni piirpuro^eniim 
Stoll was found to be causing warm buff coloured 
soft areas on the skin of the fruit which later 
changed to zinc orange. The disease advanced in 
a circular manner and from the soft rot a spore 
laden juice of the fruit was exuded. A tawny 
coloured growth of the organism was visible on the 
diseased spots. About one half of the fruit became 
infected within a week. 

Sayal brown coloured, soft, scattered areas were 
noticed on P. communis. The disease first made its 
appearance either at the stalk end or through a skin 
injury on the fruit. The diseased areas emitted 
a fermented odour. Isolations from the diseased 
portions invariably yielded Paeciloniyccs variotii 
Bainier. About one-third of the fruit got destroyed 
during the course of a week. 

Another soft rot of P. communis was found to 
be caused by Fusarinm cquiscti (Corda) Sacc. The 
disease mostly appeared at the stalk end of the 
fruit. The lesions were olive buff, circular and 
gradually increased in diameter involving nearly 
two-thirds of the fruit. 

Percentage of loss due to PeniciUium piirpiiro- 
genum, Paecilomyces variotii and Fusariiim equiseti 
was estimated to be 12-14%, 8—10% and 4—7% 
respectively. 

The respective organisms were isolated from the 
diseased fruits and their single spore cultures were 
prepared by the method suggested by Keyworth^. 
The pathogenicity of the respective organisms was 
established as Koch’s postulates were fully satisfied. 
The pathogens resembled the type species. 

Thanks are due to the C.S.t.R. and U.G.C. for 
financial assistance and to the Director, C.M.I., 
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Kcw, England, for confirming the identity of the 
organisms. 

Department of Botany, M. P. I'andon. 

University of Allahabad, V. Bhargava. 

Allahabad 21 1002, Jamaluddin. 

April 22, !975. 
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FOUR NOTEWORTHY CORTICOLOUS 
LICHENS FROM BENGAL 

During December 1970, a botanical exploration was 
undertaken in 24-Parganas (West Bengal) and the 
following lichens were collected ; Grapliina perstria- 
tula (Nyl.) Zahlbr., Grapliina suhobtccta (Nyl.) 
Zahibr., Grapliina Icucocarpoides (Nyl.) Zahlbr. and. 
Piiacographina grisea (Nyl.) Zahlbr ; these have not 
been recorded from the mainland of Bengal so far. 
The specimens mentioned below were identified in 
the Cryptoganic Laboratory of the Botanical 
Survey of India, Howrah. The identity was also 
confirmed by Prof. C. W. Dodge, of the Univer¬ 
sity of Vermont, Burlington, U.S.A. The specimens 
are deposited in the Cryptogamic Unit, University 
of Vermont, Burlington, U.S.A., and the herbarium 
of the Cryptogamic Unit, Botanical Survey of 
India, Howrah, (CAL). 

Graph id aceae 

Graphina perstriatula (Nyl.) Zahlbr, Car. Lick. 
Unix. 2: 418, 1924; Grapliis perstriatula Nyl. 
Bull. Soc. Linn. Nonnand. Ser. 2, 7 : 176, 

1873. Hue in Nouv. Arvhiv. Museum Ser. 3, 
8 : 156, 1891. 

Thalli pale greenish-grey, forming smooth crusts 
upon the bark. Apothecia short, curved, branched, 
partly immersed. Disk closed ; cxciple coloured 
like the disk. Hypothecium hyaline. Spores 
ellipsoid, 2-4 in each a.scus, muriform, measuring 
24-36 X 8-18 M. (Fig. A). 

Similar to Graphina striatula but differs from 
spores, 8 in each ascus, 3-5-septatc, oviform. 
Geographical Distribution : Andaman. 

Specimen Examined : On the bark of Areca 
catechu Linn., West Bengal, 24-Parganas, Bangaon, 
December, 1970, Roy Chowdhury, 1468. 

Graphina sabobteicta (Nyl.) Zahlbr. Cat. Lick. 
Univ. 2 : 427, 1924. Graphis suhobtccta Nyl. 
Bull. Soc. Linn. Nonnand. Ser. 2, 7 : 177, 1873 ; 
Hue in Nouv. Archiv. dii Museum Ser. 3, 3 : 
162, 1891. 

Thalli whitish, forming crusts on the bark. 
Apothecia short, curved. Disk closed. Hypothecium 
hyaline. Spores oblong, hyaline, muriforrn. 8-!?- 
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septate transversely and 2-3-septate longitudinally, 
measuring 50—110 X 21—30 (Fig. B). 

Geographical Distribution : Andaman. 

Specimen Examined : On the bark of Mangifera 
indica Linn., West Bengal ; 24-Parganas ; Bangaon ; 
December, 1970, Roy Chowdhury, 1485. 

Graphina leucocarpoides (NyL) Zahlbr. Cat. Licit. 
Univ. 2 : 412, 1924. Graph is leucocarpoides Nyl. 
Bull. Soc. Linn. Normand. Ser. 2, 7 : 176, 1873. 
Hue in Nouv. Arcliiv. du Museum Ser. 3, 3 : 
161, 1891. 

Thalli whitish, forming smooth crusts on the bark. 
Apothecia linear, curved, branched. Disk closed. 
Hypothecium hyaline. Spore single in each ascus, 
oblong, muriform, measuring 110-170 x 30-60/U 
(Fig. C). 



Figs. A-D. A. Spores : Graphina perstriatula 
(Nyl.) Zahlbr. ; B. Spores : Graphina subobtecta 
(Nyl.) Zahlbr. ; C. Spores : Graphina leucocarpoides 
(Nyl.) Zahlbr. ; D. Spores : Phaeographina grisea 
(Nyl.) Zahlbr.; 

Geographical Distribution : Andaman. 

Specimen Examined : On the bark of Cocos 
nucifera Linn., West Bengal : 24-Parganas, Bangaon, 
December, 1970, Roychowdhury, 1470. 
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Phaeographina grisea (Nyl.) Zahlbr. Cat. Licit. 
Univ. 2 : 439, 1924 ; Graphis grisea Nyl. Hue in 
Nouv. Archiv. du Museum Ser. 3, 3 : 164, 1891 ; 
Acta Soc. Sci. Fennic. 26 : 22, 1900. 

Thalli greyish, forming smooth crusts on the 
bark. Apothecia linear, curved, branched. Disk 
open. Hypothecium brownish. Spores brown, 
oblong-ellipsoid, transversely and longitudinally 
septate, measuring 64-108 x 20-32 g (Fig. D). 
Geological Distribution : Ceylon. 

Specimen Examined : On the bark of Lagerstroemia 
indica Linn., West Bengal : 24-Parganas, Bangaon, 
December, 1970. Roy Chowdhury, 1562. 

i am much indebted to Prof. C. W. Dodge for 
confirming the identity and Drs. K. Subramanyam 
and N. C. Nair, of the Botanical Survey of India 
for encouragement. 

Cryptogamic Section, K. N. Roy Chowdhury. 
Botanical Survey of India, 
ind an Botanic Garden, 

SibpLir, HowTah-3, May 2, 1975. 


ON THE OCCURRENCE OF 
VAUCHERIA PSEUDOMONOICA FROM INDIA 
Vaucheria pseudomonoica Fritsch et Rich was for 
the first lime reported from South AfricaL Since 
then its occurrence from other parts of the world 
is not known. This communication pertains to the 
cceurence of V. pseudomonoica from Patiala 
(Punjab). Dark yellowish green velvety patches 
of the alga were found growing in the nursery of 
the Botanical Garden of the Punjabi University. 
The following observations were recorded from 
fresh and live material brought to the laboratory 
during January 1975. 

The lhallus is terrestrial, branched, monoecious 
and bears sex organs on special lateral fruiting 
branches. The filaments are smooth (Fig. 1) and 
24-80 g broad. The fruiting branches measure 
40-384 g in length and may either bear both the 
sex organs or one of them. The oogonia are single 
(Fig. 2) or in groups of two (Figs. 3 and 4) but 
not more than two in any case, planoconvex with 
a distinct hyaline pointed beak on one side (Fig. 2), 
wall two layered and measure 44-60broad and 
48-68 g long. The antheridia are hooked and their 
position is variable. They are borne either singly 
(Fig. 5) or in groups (upto five) (Figs. 6 and 7) 
on special antheridial branches or in between two 
oogonia (Fig. 8) or below a single oogonium 
(Figs. 9 and 10). They are 16-20 yu broad, with¬ 
out a delimiting icell. Dehiscence takes place 
probably by a terminal pore. The oospores are 
yellowish green, filling the oogonia, subglobose 
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(44-60broad and 51-12 i-l long) to globose 
(50-60 /A in, diameter), wall two layered : outer 
dark and thick and inner thin. Zoospores and 
akinetes are not seen. The present material, how¬ 
ever, differs from the type specimen in possessing 
broader filaments and the absence of a thick, 
striated wall. 



So far only 9 species of Vmicheria arc recorded 
from India- of which V. geminata, V. uncinata and 
V. sessilis are known earlier from Punjab^. This 
forms the first report of V. pseudo mono ica from 
Punjab and India. 

The author is grateful to Dr. G. S. Venkata- 
raman, for the help rendered during identification 
and to Prof. S. S. Bir, for facilities and encourage¬ 
ment. 

Department of Botany, T. A. Sarma. 

Punjabi University, 

Patiala 147 002, 

Punjab, July 7, 1975. 


1. Fritsch, F. E. and Rich, F., Trans. Roy. Soc. 

S. Afr., 1924, 11, 297. 

2. Venkataraman, G. S., Vaucherxaceae, I.C.A,R., 

New Delhi, 1961, p. 37. 

3 Ranadhawa, M. S., Arch. f. Protistenk., 1939, 
92, 538. 


Current 
SiCimce 

EFFECT OF GLUCOSE, SUCROSE AND LACTOSE 
ON THE GROWTH AND HETEROCYST 
FORMATION IN A BLUE GREEN ALGA 
HAPALOSIPHON WELWITSCHII W. AND G. S. 

WEST STRAIN 27 

It is evident from the works of Fogg, (1949), 
Wolk (1965), Singh and Srivastava (1968) and 
Kaushik ct al. (1971) that cellular differentiation 
in blue green algae is nutritionally controlled. 
Heterocysts have been known to fix nitrogen 
(Stewart et al., 1969) and their formation is governed 
both by inorganic and organic compounds. Until 
recently, work on this aspect has been done on 
some blue green algae and no work is reported 
on Hapalosiphon welwiiscliii W. and G. S. West. 
With a view to further understanding the nutritional 
aspects, the present work has been undertaken. 

The alga was raised from a sugarcane field soil, 
collected at Bailhongal and was cultured in the 
laboratory. Clonal cultures have been obtained 
from a single filament from a stock culture, main¬ 
tained in the algal laboratory of the Botany Depart¬ 
ment. This was further made bacteria free by 
repeated subculturing, supplemented with ultraviolet 
irradiation of the centrifuged material. In order 
to select the medium suitable for the growth of the 
alga it was first grown in five different media, all 
having a pH of 7-5 ; viz-, Molisch’s + NO 3 medium^, 
Chu No.-10 4 - NO 3 medium'h Allen and 
Arnon’s -j- NO 3 medium'^, Watanabe’s — NO 3 
medium^’ and Allen and Arnon’s — NO 3 medium<>. 

In order to provide a nitrogen free medium, 
Allen and Arnon’s was used as the basal medium 
in the present study. The algal suspension (10 ml) 
from the basal medium containing about 5 mg of 
alga on dry weight basis, was centrifuged, washed 
thoroughly with distilled water and inoculated in a 
sterilized medium containing the required amount 
of the sugar. All the cultures were maintained at 
room temperature near a north window. Cultures 
were made in four sets; of these, two sets of 
20 day old cultures were filtered, dried and the 
mean dry weight was recorded (Fig. 2). Other 
two sets of 20 day old cultures were used tO' 
count the heterocysts and recorded as the number 
of heterocysts per hundred vegetative cells (Fig. 3). 
Heterocyst frequency thus recorded is the average 
of 20 observations made for each culture. 

Growth of the alga in different culture media is 
shown in Fig. 1. Among five media tested, Chu 
No. 10 nitrogen supplemented medium is the most 
suitable for the growth >of the alga. Of the twO' 
nitrogen free media tested, the alga showed better 
growth in Allen and Arnon’s medium. 

Effect of different concentrations of sugars on the 
growth of the alga is shown in Fig. 2 and that of 
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the heterocyst frequency in Fig. 3. From these 
figures it is evident that in general, lower concentra¬ 
tions of sugars tested accelerate the growth of the 
alga. Among all the concentrations of glucose 
supplemented cultures, 0-2% is the most beneficial. 
Similar is the case with 0*2% lactose, whereasi 
sucrose supplemented cultures showed maximum' 
growth in 0-1%. Among the cultures, those supple¬ 
mented with 0-2% lactose showed the maximum 
growth with about three fold increase in the final 
dry weight. Microscopical obseiwations of the 
cultures showed that 1-0% lactose is lethal to the 
alga. In this culture, the filaments were broken, 
cells separated from each other and many disinte¬ 
grated. Periodic observations in this, had shown 
no signs of growth. 




Figs. 1-3. Fig. 1. Comparative dry weight of 
20 day old cultures in 1. Allen and Arnon’s + NO^ ; 

2. Chu No. 10 + NO.^ ; 3. Molisch’s -f NO^ ; 
4. Watanabe’s — NO^ and 5. Alle and Arnon’s — 
NO, media. Fig. 2. Growth of alga in sugar 
supplemented cultures. Fig. 3. Heterocyst fre¬ 
quency in sugar supplemented cultures. 


Observations from the heterocyst frequency 
showed that the maximum number of heterocysts 
are produced in 0*5% glucose, consequently the 
total growth was minimum in this and in 1-0% 
lactose it was lethal. Minimum number of 
hetcrocysts are produced in 0-2% lactose, 0*2% 
glucose and 1-0% sucrose. 0*1% sucrose was also* 
equally harmful. Heterocyst counting was not 
possible in 1-0% lactose supplemented cultures, 
due to the disintegration of many cells. In general, 
concentrations of sugars that favoured the growth 
of the alga did not favour the differentiation of 
hcterocysts. This is probably due to the con¬ 
tinuation of vegetative growth at these con¬ 
centrations. Watanabe and Yamamotot^ in their 
study of heterotropic growth of Anabaenopsis 
circularis, have suggested the use of favourable con¬ 
centrations of certain sugars in the mass culture 
of blue green algae. They reported that certain 
concentrations of glucose, fructose and sucrose 
accelerate the growth of the alga. The present 
work also substantiates their observations. 

Lower concentrations of glucose, sucrose and 
lactose favour the growth of Hapalosiphon\ 
welwitsc/iii W. and G. S. West., and the same con¬ 
centrations, however do not favour the formation 
of heterocysts. The higher concentrations favour 
heterocyst formation except in lactose where 1-0% 
proved fatal. 

We wish to express our thanks to the University 
Grants Commission, for the financial assistance to 
one of us‘^ We also express our thanks tO' Prof. M. S. 
Chennavecraiah for the facilities afforded. 

Dept, of Botany, S. G. Bharati. 

Karnatak University, U. D. Bongale.'*' 

Dharwar-3, Karnataka State, 

October 21, 1974. 
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EMBRYO DEVELOPMENT IN FIVE SPECIES 
OF MOLLUGO 

So far there appears to be no detailed account on 
the development of embryo in the genus MoUiigo 
except that of Bhargavai who reported a few stages 
in the development of embryo in MoUiigo midicaulis, 
but the derivatives and destination of these cells 
were not described. In view of the lack of definite 
information, development of embryo has been worked 
out in detail in five species of MoUugo (M. oppositi- 
folia L., M. niidicaiiUs L., M. cerviana Ser., 
M. distichi Ser. and M. fotoides O. Kze.), collected 
from Andhra Pradesh. Since the sequence of deve¬ 
lopment of embryo among these five species is 
essentially similar, the development of embryo in 
Molliigo is presented in this communication, giving 
due attention to the variations, if any, among these 
species. 

The fertilised egg (Fig. 1) after a period of rest 
enlarges and divides transversely (Fig. 2) to form 
two superposed cells ca and cb (Fig. 3). In eacli 
of these two cells, transverse wall is laid down 
simultaneously resulting in a linear tetrad (Figs. 4, 5). 
However, in Molliigo cerviana the transverse divi¬ 
sion in ca is completed earlier than that in cb 
(Fig. 6). Thus at the second cell generation, the 
four cells of the proembryo are designated as /, /', 
ni and ci (Fig. 5). Subsequently, !' and m divide 
by a transverse wall giving rise to p//, li and d and 
/ respectively (Figs. 7, 8). When the proembryo 
is a six-celled filament (Fig. 8), first vertical wall 
is laid down in the tier / (Figs. 9, 10). By about 
this time, h divides transversely resulting in two- 

cells, ha and hb (Fig. 11) in all species except in 

MoIIugo distichi (Fig. 12). This- marks the end 
of third cell generation and the proembryo com¬ 
prises 8 cells disposed in seven tiers (Fig. 11). 

Second vertical division takes place at right angles 
to the first in / resulting in a quadrant (Fig. 13). 
Vertical division in the tier ph forms two juxtaposed 
cells, and ci divides transversely forming n and if 
(Figs. 13, 14). Very soon octant formation takes 
place in the tier / (Fig. 15). Each of the two cells 
of the tier ph divides vertically resulting in a tier 
of 4 cells and ha undergoes vertical division to 
form two cells (Fig. 15). However, in MoUugo 
distichi the divisions in I', ph and ha are delayed- 
(Fig. 16). Periclinal divisions in / and ph demarcate 
dermatogen to the outside (Figs. 17, 18). At 
about this time the tiers d and n' divide transversely 
forming two superposed cells in each of these tiers 
(Fig. 18). The periblem and plerome initials are 
laid down in ph and the cells of ha give rise to 
semilunar region of cells (Figs. 20, 21) which con¬ 
tribute to the root tip and a part of root cap. The. 
cell hb divides at first by a transverse wall and then 


by a vertical wall (Figs. 19, 20), of which the 
upper derivatives form a part of the root cap and 
the lower ones contribute to the suspensor 
(Figs. 21, 22). Concomitantly with these changes 
in /, ph, ha and hb vertical wall is laid down either 
in d, f and /v or in n, o and p as in M. cerviana 
(Figs. 20, 21) thus organising a 2-seriate suspensor 
in this species, while in M. midicaulis and M. oppositi- 
folia the suspensor remains exclusively uniseriate 
(Figs. 18, 22). 



Figs. 1-22. Embryo- development in five species 
•of MoUugo. Fig. 1. Showing the zygote in division, 
pollen tube, persistent synergid and free endosperm 
nuclei, X 500. Figs. 2-22. Stages in the develop¬ 
ment of embryo and for details refer text, x 500. 
(END, endosperm; PT, Pollen tube ; SY, synergid; 
ZY, zygote.) 

From the foregoing account it is obvious that 
the derivatives of the upper four tiers I, ph, ha and 
hb, which are the products of ca, contribute to the 
formation of embryo proper, while the derivatives 
of m and ci contribute to the suspensor. 

As the terminal cell ca of the 2-celled proembryo 
contributes to the formation of the embryo proper, 
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the embryogeny conforms to the Solanad type and 
since hypophysial initial and long suspensor (not 
haustorial) are present, the embryo development 
in the five species of Mollugo investigated points 
out to the Linum variation of Solanad type. 
Department of Botany, B. S. Siva Rao. 

Andhra University Post-Graduate 
Centre, Guntur 522 005, 

March 10, 1975. 


1. Bhargava, H. R., Proc. Indian Acad. Sci., 
1934, 1 (6), 271. 


ASPIRIN INDUCED CHROMOSOME 
BREAKAGE IN ALLIUM CEP A L. 

Acetyl salicylic acid, popularly known as “Aspirin”, 
is well known as an analgesic and is mostly used 
either as such or in combination with other stimu¬ 
lants in many analgesic and antipyretic drugs. 
Despite its high therapeutic value, it is not con¬ 
sidered as a harmless drug as it was believed 
earlier since it causes ulcerations in epithelial layers 
in stomach and chromosome breakage in human 
leucocytes!’2. Mauer et aJ/\ reported aspirin to be 
harmless since it does not significantly increase the 
chromosome aberrations in human leucocytes at 
any concentration over the control, while later 
investigators^"^ described them and concluded it 
to be mutagenic. However, more investigations on 
its possible cytogenetic effects are necessary in 
higher organisms. In the present communication, 
therefore, the results on the effects of aspirin on 
the chromosomes of Allium cepa are described which 
provide some additional information. 

Actively growing root tips of Allium cepa were 
treated with aqueous solutions of aspirin in four 
concentrations of 0-01%, 0-02%, O'05Of and 0-10%. 
The frequency and types of aberrations observed 
following the analysis of cells at metaphase and 
anaphase in treated as well as controls are given 
in Table I. 

The results indicated that its most immediate 
effect was the killing and arrest of further growth 
of cells. Although in lower concentrations some 
normal cells could be scored, hardly few cells 
could be seen with normal meta and anaphases in 
higher concentrations. Among the aberrations scored 
following treatment, the most conspicuous were the 
clumping of chromosomes, stickiness of a few to 
almost all the chromosomes of the entire complement 
and the erosion of chromatin masses. These showed 
that the primary effect of aspirin might be the 
depolymerisation of the nucleic acid in the chromo¬ 
some. The presence of minute terminal and inter¬ 
calary breaks followed by reunion at both chroma¬ 
tid and chromosome levels was also detected. 


Table I 

Aberration types following aspirin treatment 


Percentage of aberrations 
in treatment 
(concentration) 



Control 

1 

l)-OI j 


0-05 

o 

Average 

METAPHASE 

Clumping 

4*7 

7-0 

6* 7 

42-1 

50*0 

26*5 

Chromatin 

0*0 

14*0 

21*9 

32'8 

27*6 

24-0 

erosion 

Stickiness 

2-4 

11-0 

8*5 

16*5 

140 

12*5 

Isolocus 

breaks 

0 c- 

7- 1 

1*9 

1*2 

0*4 

2*8 

Chromatid 

O'O 

1*3 

5* 6 

0*8 

00 

1-9 

breaks 

Exchanges 

0-0 

1*3 

6*7 

0*0 

1*2 

2*3 

Gaps 

0*0 

1*3 

3*4 

0*0 

0*0 

1*2 

Dots 

0-0 

0 0 

6-7 

2-8 

4*5 

3*5 

Normal cells 

92-9 

57*0 

3S-3 

3*8 

2*3 

25*3 

ANAPHASE 

Sticky 

IM 

15*5 

27*2 

22*5 

4C*0 

^6*3 

bridges 

Chromatid 

0-0 

6*3 

9*1 

15*0 

11*0 

10-4 

bridges 

Laggards 

7*7 

19*6 

9*1 

5*0 

14-0 

11*9 

Fragm.ents 

0-0 

19-6 

24-0 

5*0 

230 

17-9 

Normal cells 

81 -2 

39*0 

30*6 

52*5 

120 

33*5 


The occurrence of gaps, e.xchanges and dots in 
low frequencies and the presence of acentric frag¬ 
ments and laggards at anaphase further pointed 
out that in addition to partial depolymerisation of 
nucleic acid, several small to large breaks might 
be occurring after aspirin treatments. As compared 
to the controls aspirin had considerably enhanced 
the aberration frequencies (Table I). Hence it 
may be considered as a potential chromosome 
breaking agent in higher organisms. 

The authors are grateful to the Principal, 
Ravenshaw College and Director, Central Rice 
Research Institute, for initiating the collaboration 
programme in research which made this investiga¬ 
tion possible. 

'Tost-Graduate Department P. Sen.'"" 

of Botany, S. Naik.'" 

Ravenshaw College, 

Cuttack-3, 

and 

'••■"•'Cytogenetics Laboratory^ R. N. Misra."*' 

Central Rice Research Institute, 

Cuttack 753 006, Orissa, 

April 11, 1974. 
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SOFT ROT OF APPLE CAUSED BY 
CLATHRIDIUM CORTICOLA (FCKL) 
SHOEM AND MULLER 

The occurrence of the soft rot of apple (Mains 
pnmila) in India due to Clathridium corticola is being 
reported for the first time. Surveys conducted in 
the local fruit market and store houses revealed 
that the disease is common and serious. It 
rendered the fruits unfit for consumption. The 
disease was common on Red delicious 
variety whereas American and Maharaja varieties 
were less susceptible. The disease manifests itself 
at first as a small brownish black lesion which 
enlarges rapidly in diameter and depth. The affected 
area becomes soft and mushy (Fig. 1 ). 



Fig. 1. Diseased fruits of Apple infected with 
Clathridium corticola. 

The fungus isolated from the diseased fruits 
proved pathogenic on inoculations through injured 
portion of the healthy fruit. Reisolation yielded 
the same fungus inoculated with. It seems a wound 
pathogen. In morphology, the fungus resembles 
with the type description except few variations in 
the colour of fungal colony and s*ze of the spores. 
No perfect stage has been observed. Isolate grew 
well on PDA. It was also grown on Czapek’s- 
malt extract- oat meal- host pulp- and peptone 
maltose agars where the growth was not luxuriant 
as on PDA. 

The isolate v/as incubated at an optimum tempera¬ 
ture of 28° C. Sporulation was noted when the 
dishes were kept at low temperatures. The fungus 
shows psychrophilic tendencies, It is an ascomycete. 


This report also constitutes the first record of the 
genus from India. 

The living culture of the fungus has been deposited 
at I.A.R.T., New Delhi, and the Commonwealth 
Mycological Institute, Kew, England, under reference 
No. 191203. 

The authors are thankful to Dr. Sutton, and the 
Director, C.M.I., Kew, England, for their help in 
the identification of the pathogen. 

Department of Botany, T. S. Thind. 

University of Saugar, S. B. Saksena. 

Saugar-470003 (M.P.), S. C. Agrawal. 

April 2, 1975. 

DEVELOPMENT AND MORPHOLOGY OF 

SCLEREIDS IN SOME SPECIES OF GNETUM 

ScLEREiDS have been described by Esatd as arising 
'‘either through a belated sclerosis of apparently 
ordinary parenchyma cells (secondary sclerosis)" or 
directly from cells that are early individualized as 
sclereid primordia. It has been suggested that sclereids 
make up for the deficiency of lignified tissue in the 
plants. They have been reported in vegetative as 
well as floral organs of several higher plants including 
Gnetum-'^*. The present note deals with some 
interesting features in their development and morpho¬ 
logy of ten species of G net urn, viz., G. africaunm 
Welv., G. columbianum L., G. cuspidatutn Bl., G. 
itnemon L., G. nvcrocarpuni Bl., G. modiflorum 
Brongn., G. philippiensis Warb., G. scandens Roxb., 
G. ula Brongn., and G. venosum spruce. 

The material was prepared for microtomy 
following standard procedures. Herbarium material 
was softened in hydrofluoric acid or 5% KOH 
solution. Embedded material was soaked in a 
mixture of water, glycerine and acetic acid (5:5:1) 
for two weeks prior to sectioning. Sections were 
cut 8-12 M thick and stained with safranin, fast- 
green or crystal-violet, erythrosin combinations. 
Material and .slides of several species of Gnetiim 
were kindly placed at the author’s disposal by 
Professor V. Puri, of the Meerut University. 

Sclereids arc widely distributed in the plant body 
in cortex, pith, bract, perianth of male flowers and 
ovules. A sclereid develops from an ordinary 
parenchyma cell with dense granular cytoplasmic 
contents. Such a cell enlarges and the lignin is 
deposited on the primary wall and soon, secondary 
walls are also laid down inside, leaving a narrow 
lumen (Fig. 1 ). In the development of smaller 
sclereids, the cells do not enlarge (Fig. 2). During 
the development of a giant sclereid an ordinary 
parenchyma cell elongates considerably. The 
thickenings are deposited in concentric layers and 
the stratifications marking successive layers of 
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material deposition arc clearly visible, in some 
cases, giant sclereids seem to be formed 
from more than one cell, in a few cases, 
two or three sclereids have been seen deve¬ 
loping within a cell (Figs. 3 a, 3 b). Sometimes, 
the nucleus of a developing sclereid increases 
enormously and occupies the entire lumen of a cell 
(Fig. 4). Occasionally, a sclereid has, up to si.x 
nuclei in its lumen (Fig. 5). 



Figs. 1-12 

At maturity sclereids arc empty but occasionally, 
a lightly stained granular substance is present. In. 
G. nodifiorum lumen of some the sclereids is 
occupied by tannin (Fig. 6). Crystals of various 


forms are observed in secondary walls, in lumen, 
nuclei, and nucleoli of sclereids of G. ^nemon and 
G. vcnosuni (Figs. 7 a, 1 />). 

Rarely, a part of sclereid remains unsclerosed 
and the protoplasm migrates in it (Figs. % a, 8/>). 
‘This may be due to the fact that after sclereids 
have ceased tO' grow, their apices continue growing, 
even after full sclerosis’’<\ In many species, 
secondary walls of sclereids get folded or separated 
from primary walls (Fig. 9). In G. scandens, a 
few giant sclereids show septa (Fig. 10). According 
to Rao" “the presence of septa constitute an' 
important structural aspect in morphology of 
sclereids”. Sometimes sclereids send out branches 
in intercellular spaces. Branching may be of 
various degrees (Fig. 11). 

Secondary wall of sclereids, in many cases, is 
traversed by numerous branched or unbranched pit 
canals filled with granular content. Pit aperture 
is either circular, elongated or slit-like (Fig. 12 a). 
Pit canals of adjacent sclereids He opposite each 
other and appear to be connected at times. The 
chalazal portion of the seed of G. microcarpmn is 
completely occupied by such sclereids (Fig. 12 h). 

One interesting feature common to all the ten. 
species of G/icti/i}} is the presence of macrosclereids 
(giant sclereids) in the mid-cortical region of the 
ovule-bearing node. These sclereids give the 
appearance of Irachcids. 

The sclereids have been classified into four 
types, viz., macrosclereids, brachyscicrcids, asteno- 
sclercids and ostcosclcreids'''’'‘>. However, Rao’^', on 
the basis of morphological data recognises six main 
types, i.c., sphcroidalsclcrcids, ostcosclcrcids; fusi¬ 
form sclereids, filiform sclereids, astcrosclereids and 
cryslallircrous sclereids. All these types arc present 
in Gjiciuiu. In their structure and development, 
they show a remarkable similarity with those of 
angiosperms. 

I am thankful to Dr. N. Chandra for guidance 
and Dr. C. M. Govil for helpful suggestions. 

Department of Botany, (Miss) Vanuana Sharma. 
University of Rajasthan, 

.laipur 302 004, Ind'ia, 

April 3, 1975. 
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COMPLEX INFECTION OF TOMATO 
{LYCOPERSICUM ESCULENTUM) WITH 
CUCUMBER MOSAIC AND TOMATO 
LEAF CURL VIRUSES 

Fern leaf symptoms in tomato are known to be 
caused by either cucumber mosaic or tobacco' 
mosaic viruses^ while leaf curl symptom is reportedi 
to be produced by tomato leaf curl virus-. Diseased 
seedlings of tomato plants were observed showing; 
both fern leaf and leaf curl symptoms in the year 
1972 in the experimental plot of Virology wing, 
Lucknow University, Lucknow. Such plants showed 
an extremely stunted growth and failed to survive. 

Transmission tests, host range and physical 
properties showed the presence of Cucumber Mosaic 
Vinu^t.in infected plants. The virus was transmitted 
more efficiently by aphids in a stylet borne manner 
and the symptoms in such plants appeared earlier 
than in mechanically inoculated ones. Characteristic 
symptoms including filiformy of the leaves were 
observed in inoculated plants after 7-8 days of 
virus inoculation. However, the leaf curling 
symptoms did not appear in either mechanically 
inoculated test plants or in plants where transmis¬ 
sion was done by aphids (Myzus' persicae Snlz.). 
The growth In such plants was reduced in com¬ 
parison to healthy test plants. 

In a second test white flies used in the transmis¬ 
sion test were given an acquisition feeding of 24 
hours on diseased leaves of originally infected plants 
and were then transferred on healthy tomato 
seedling for 48 hours. Symptoms including reduc¬ 
tion in size of leaves and curling of leaf lamina 
appeared 10—12 days after transmission. However, 
none of the inoculated plants showed filiformy of 
the leaves characteristic of CMV infection. 

To establish the complex infection of tomato 
plants by CMV and TLCV, four batches of tomato 
seedlings each having 15 plants were selected. 
First batch was inoculated with CMV (maintained 
on Lagenaiia vulgaris) through Myzus persicae Sulz. 
which were given an acquisition feeding of 2 minutes- 
and an inoculation feeding of 24 hours. The second' 
batch was inoculated by tomato leaf curl virus 


(maintained on L. esciilentum) through white flieS' 
given an acquisition feed of 24 hours and an inocula¬ 
tion feeding of 48 hours. In the third batch the 
first inoculation was done with CMV through 
M. persicae and thereafter a challenge inoculation 
was made after 5 days with tomato leaf curl virus. 
The last batch was left as control. 

Observations revealed the typical symptoms of 
fern leaf and leaf curl viruses in first and second 
batch respectively while in third batch an extreme 
stunting of the plants was noticed accompanied 
with both fern leaf and leaf curl symptoms. How¬ 
ever, the symptoms of leaf curl dominated over 
fern leaf syndrome. All the plants in this batch 
died after 25 days of second inoculation. It is 
evident that the complex form (CMV -f TLCV) 
of the infection can occur in tomato plants posing 
a threat to the crop in early stages of plant growth. 
It is inferred that these two viruses have a synergistic 
action on the host ultimately leading to its pre¬ 
mature death. 

Thanks are due to I.C.A.R., for financial assistance. 


Botany Department, 
Lucknow University, 
Lucknow, India, 
May 19 1975. 


K. M. Srivastava,’" 
A. K. Mathur. 

H. N. Verma. 

G. S. Verma."'"* 


Present Address : National Botanic Gardens, 
Lucknow. 

"" Late Prof, of Botany, Lucknow University, 
Lucknow. 
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VARIATION IN THE SOMATIC CHROMOSOMES 
OF PANCRATIUM TRJFLORUM ROXB. 

The genus Pancratium (in Greek, all powerful ; 
referring to its medicinal value) is an Old World 
genus belonging to the family Amaryllidaceae. 
This genus includes 14 species whose distribution 
extends from the Mediterranean eastwards to India 
and .southwards to Africa (Bailey, 1933). 
Pancratium illyricuni the “Spider Lily” is the best 
known in horticulture. Two chromosomal races a 
diploid 2 n — 22 (Brumfield, 1941) and a telraploid 
2/2 — 44 (Sato, 1938) are found in this species. 

Of the three species of Pancratium reported from 
South India (Gamble, 1915), Pancratium trifloriiin 
is found in all Districts upto 2,000 ft. It has 
beautiful scented white flowers with an attractive 
staminal corona connecting the six stamens (Fig. 1). 
The bulb of this species is used as a remedy for 
skin diseases by the tribals of Malabar. 
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So far there has been no report on the chromo¬ 
some number of Pancratium triflorum. Two clones 
were collected from Kerala. Squashes from root 
tips showed that one from Shoranur was a tetra- 
ploid 2 n = 44 (Fig. 2). Two plants collected from 
a clone in Malapuram District had 2 n = 48 (Fig. 3) 
and 2 n ~ 56 (Fig. 4) respectively. Further studies 
on this phenomenon is under way. 



Figs. 1~4. Fig. 1. Photograph of the Plant 
Pancratium triflorum Roxb. Fig. 2. Photomicro¬ 
graph of somatic metaphase showing 2 n = 44 
chromosomes, x 350. Fig. 3. Photomicrograph of 
somatic metaphase showing 2 n = 48 chromo¬ 
somes, X 350. Fig. 4. Photomicrograph of somatic 
metaphase showing 2 n = 56 chromosomes, X 500, 

This forms a part of the project “Ethnobotanical 
Studies of South Indian Aboriginal Tribes” and I 
wish to thank Dr. E. K. Janaki Ammal, for her 
guidance. 

Centre for Advanced R, Venkatakrishnan. 

Studies in Botany, 

University of Madras, 

Madras, June 7, 1975. 
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EFFECT OF SALINITY ON SPORE SHEDDING 
IN GRAC1LARIA CORTICATA 

Information available oni factors influencing sporula- 
tion and other growth phases on the Indian Seaweeds 
is meagrei’ 2 . Such information being of importance, 
in the possible cultivation of the economically 
useful seaweeds of India, some observations were 
made on the effect of salinity on tetrasporeshedding 
in Gracifaria corticata J. Agardh, a common litho- 
phyte occurring in the Infralittoral fringe along 
Visakhapatnam coast*^. Results obtained from ten 
experiments involving nine different concentrations 
of salinity are presented below. 

Tetrasporophytes of G. corticata collected between 
2 and 4 p.m, during spring tides were brought toi 
the laboratory (immersed in seawater). Terminal 
parts of fertile fronds of about the same age group, 
with well developed sporangia were cut into small 
bits ; thoroughly washed several times in sterile 
seawater to free them of all epiphytes. Three or 
four bits were transferred to petridishes filled with 
different salinity concentrations ranging from 0%o to 
80%o for spore liberation. Seawater collected from 
the inshore area was raised to a salinity concentra¬ 
tion of 80%o by adding common salt and sterilized 
in an autoclave, to make up the stock solution. 
Lower grades were made by the addition of requisite 
quantity of distilled water. Experimental sets of 
petridishes were kept in a culture chamber at room 
temperature (32 it 2° C) with two 20 watt day light 
fluorescent lamps, operated on a cycle of 8 hours, 
light and 16 hours dark. The spores liberated into 
the seawater in. the petridishes were counted after 
24 hours using a plankton counting chamber and 
a hand tally counter. From the weight of the 
material determined at the end of the each experi¬ 
ment in each petridish, the tetraspore output per 
gram per day was estimated for the different 
samples. The mean values obtained for the different 
concentrations of salinity are plotted in Fig. 1. 

The tetraspore output varied in different salinities 
ranging from as low as zero at 0%o (distilled water 
tOi a maximum of 22,575 spores at 40%o, with 
noticeable increase from l0%o upwards. At con¬ 
centrations higher than 40 %o, there was a sudden 
fall in the spore output, the minimum of zero once 
again being obtained at 70%o. It can be seen from 
the respective values plotted in Fig. 1 that greater 
numbers of spores are shed at salinities between 
30%o and 50 %o, which appear to be the optimum 
range for enhanced tetraspore liberation in 
G. corticata, although the peak values are obtained 
at 40%o. Salinities lower than 30 %o or those over 
^0%o are neither conducive nor positively inhibit. 
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sporeshedding rates under the given set of tempera¬ 
ture and light conditions. 

Although the effect of salinity on the growth and 
distribution of such diverse members like Clio/idrus, 
Gigartina, Laminaria, etc., have been studied by 
previous workersits elTect on spore liberation 
has not been recorded. Matsui<5 whO' studied two 
species of GloiopcUis, G. tenax and G. furcata, 
observed that tetraspore liberation was not signifi¬ 
cantly influenced by salinities between 17 %o and 
52 %o and that their liberation rates decreased at 
salinities, of l2%o ttn.d 60 %o. In contrast, our 
results show that salinity does effect the spore out¬ 
put, at least in G. corticata, and that there is an 
optimum range at which spore shedding is enhanced. 
Further studies in this direction, on G. corticata, 
Gracilariopsis, Hypnea and other occurring along the- 
Visakhapatnam coast are in progress. 



The authors arc grateful tO' late Prof. T. 
Sreeramulu for his kind help and encouragement. 
One of us (G. S. R.) is thankful to the C.S.I.R., for 
the award of Junior Research Fellowship. 

Botany Department, G. Subba Rangaiah. 

Andhra University, M. Umamaheswara Rao. 

Waltair, B. G. S. Rao. 

Jj^ne 20, 1975. 
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SPINELESS MUTANT IN SOLANUM 
KHASIANUM CLARKE 

Commercial cultivation of Solanum kJuisianum 
Clarke is made difficult by its thorny nature. Several 
attempts to develop spineless mutants have met with 
varying degrees of success. Notable among these 
are a curved spine mutant^ and a less spiny mutant-. 
However, in our mutation experiments, we were 
able to isolate almost fully spineless forms. 

Seeds of 5. khasianum of a commercial variety 
having a high alkaloid content (2-0-3* 0 % on dry 
weight basis) were given 20 and 30 kr doses of 
gamma radiation from a Co^^ source. Some of the 
highly vigorous Ro plants were treated with 
0*01 and 0*02 NMU. A progeny from the former 
treatment, produced some plants which are almost 
completely spineless (Fig. 1). These mutants are 

1 
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Fig. 1. Spineless mutant in Solanum khasianum. 

fully fertile and produce fruit profusely. The steins, 
younger leaves and floral parts are all devoid of 
thorns. However, an occasional rudimentary spine 
appears on one or 2 leaves probably due to 
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differential penetrance or expressivity. Large scale tinned from the stalk to form oonidiophores ; 
cultivation of the mutant is underway. conidiophores sub-hyaline to pale-brown, septate, 

The authors are grateful to Dr. G. S. Randhawa, repeatedly branched (1-3 times), ultimate branches 
Director, Indian Institute of Horticultural Research, fertile (conidiogenous cells) arranged pseudo- 
for his interest and encouragement. verticillately, 25-67-5 x l-5-2-5jAm, geniculate ; 

Indian Institute of U. R. Morty. conidia produced acrogenoiisly from the tips, conidia 

Horticultural Research, K. Abraham. hyaline, ellipsoidal and beaked, one-celled, with a 

Bangalore 6 , 23, 1975. t^^sal scar, 3-25-5-6 x l-3-2-3m (Fig. 1). 
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A NEW SPECIES OF THAROOPAMA SUBRAM. 

SuBRAMANiAN (1956)^ described Tharoopama with 
7. trina as the type growing on dead culms of 
Cynodon dactylori Linn, and on dead pods of 
Caesalpinia piilchernma Sw. In addition to the 
type species, Subramanian (1956) made Tricho- 
sporiiim arborescens Penz. and Sacc. congeneric with 
Tharoopama. Tharoopama is a dematiaceous fungus 
which is characterized by erect, superficial, con¬ 
spicuous, brownish synnemata with a well defined 
stalk and fertile head composed of closely aggre¬ 
gated, parallel, septate, brownish hyphae; the 
fertile head constituted by the individual hyphae 
■wlhich are continued from the stalk, repeatedly 
branched, becoming progressively free in the fertile 
part, the ultimate branches (conidiogenous cells) 
arise in pseudoverticils ; the ultimate branches being 
hyaline to brown, geniculate, cutting off hyaline, 
globose, one-celled conidia acrogenously. Patil 
(1964)2 ; Kapoor and Munjal (1966)i have reported 
Tharoopama trina Subramanian, growing on fallen 
leaves of Ficus hispida Roxb. and on dead culms of 
Cynodon dactylon Linn., respectively. 

During a survey of microfungi from Warangal 
area, the authors have come across a species of 
Tharoopama Subramanian, growing on dead leaves 
of Phoenix sylvestris Linn. On comparison, the 
present fungus is found to differ from the other 
known species in the general moi'iphology, size, 
shape of the synnemata, conidiophores and conidia, 
besides occurring on a new substratum. Hence, it 
is described as a new taxon. 

Tharoopama naimnagarensis sp. nov, Reddy, Reddy 

and Manoharachary 

Synnemata scattered, conspicuous, superficial, erect 
with short, simple, dark-brown stalk and sub¬ 
hyaline spreading fertile head; synnemata 375- 
535 /um long; stalk simple, cylindrical, measuring 
50-61 m. across at the base and 38•8-50*0 Mm. in 
the farther region ; the fertile head measuring upto 
550 Mm in diameter, consisting of individual, loosely 
^anped, fertile brspiched hyphae which oon- 
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Fig. 1. Tharoopama naimnagarensis sp. nov. 
A, Portion of Conidiophore showing Pseudo¬ 
verticil late branching; B, Sporogenous cell; C, 
Conidia; D, Photomicrograph showing the Synne¬ 
mata, X 200 . 

Collected on fallen leaves of Phoenix sylvestris 
Roxb. September 23, 1973 ; Naimnagar, Warangal, 
A.P., India. Type deposited in the Department of 
Botany, Post-Graduate Centre, Warangal, Herb. 
Na PGCF, 192, 
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Tharoopama uaimnciparcitsis sp. nov. Reddy, Reddy 

and Manoharachary. 

Synnemata sparsa, superficialia, crecta, stipitite 
brevi, simpli fusco-bninnco, capiUilo siibhyalino, 
patulo', apicali, synnemata 375-535 juin longa, 
capitulis ad 550/^m lalis ; stipe cylindricus, simplex, 
50-61 yam crassa ad basim, 38*8—50-0 ^am latis ad 
medius, prope basim distentus, c hyphis multis 
longis, pallide bninnci, septatis septis a 45-85 /am 
separatis, compositus, per dimidi urn apicale fertilis, 
synnematis hyphis singulis cx ordinc absolutis et e 
stipite in conidiophora divorgentibus ; oonidiophora 
pallide brunnea, apicem versus pallcsccntia, sub- 
hyalina extrema hyaline, sub septis ramicantia, 
ramos secundarios et Icrtiarios pari modo proferentia, 
tertiariis plerumqiie pseudovcrticellatim ortis, acro- 
gene sporogenis, rami principalis 2*7 yam crassi, 
secondarii 2-2 jam, cellulae sporogcnac 25*0-67'5/am 
longae, 1-5-2-5 jam, latac ; conidia singullatim; 
emissa, sec per incrementum conidiophori sub 
conidio prime iteraum conidia. in scrie emissa, et 
per repetitioncm conidiophora, dcniqiie gcniculata ; 
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conidia hand septata, ellipsoidea, recta ad basim, 
hyalina, cicarrici basali notata, 3-25-5*6 x 1-2- 
2-3 (Fig. 1). 

Thanks are due to Prof. Jafar Nizam, andl 
Prof. U. B. S. Swami, for their kind encouragement 
and facilities. The authors are alsO' thankful to 

Dr. P. Rama Rao and Dr. P. Raghuveer Rao, for 
Iheir helpful suggestions. 

Botany Department, S. S. Reddy, 

l^ost-Gradiiatc Centre, S. M. Reddy. 

Osmania University, 

Vidyaranyapuri, Warangal 506 009, 
and 

Botany Department, C. Manoharachary. 

Science College, O.U., 

Saifabad, Hyderabad 500 004, 

July 31, 1974. 


1. Kapoor, J. N. and Munjal, R. L., Indian Phyto¬ 

pathology, 1966, 19, 346. 

2. Patil, S. D., J. Univ. Poona, 1964, 30, 2. 

3. Subramanian, C. V., J. Indian Bot. Soc., 1956, 

35, 84. 
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SHORT SCIENTIFIC NOTES 


Occurrence of Vitexin in Jatropha heterophylla 

Jatropha heterophylla Heyne (Euphorbiaceae) is a 
small low glabrous shrub branching from a tuberous 
root stock with greenish flowersk Jatrophone-, a diter¬ 
penoid isolated from J. gossyipifolia and jatropham^, 
a lactone isolated from J. macorhiza, were found 
to possess antitumour activity. Terpenoids, sterols, 
flavonoids, alkaloids and carbohydrates were reported 
from various species of Jatropha. We present here 
the results of our chemical investigation of J. hetero¬ 
phylla. 

The aerial parts of J. heterophylla were powdered 
and extracted successively with petroleum, ether, 
benzene, chloroform and methanol. Chromatography 
of the petroleum ether extract residue over silica, 
gel yielded ^-sitosterol, besides some long chain 
alcohols and esters. 

The methanolic extract showed positive Shinoda test 
indicating the presence of flavonoids. It was con¬ 
centrated under reduced pressure and the aqueous 
concentrate thus obtained was fractioned into ether, 
ethyl acetate and n-butanol fractions. The ethyl 
acetate fraction on concentration yielded a yellow 
flavonoid, m.p. 254-55°. It analysed for the formula 
^i>t^ 20 ^io formed a hepta acetate, m.p. 257-59°. 
It did not hydrolyse with 2 N HCl but underwent 
isomerisation. With concentrated HCl hydrolysis 
took place and the sugar residue was identified as 
glucose by paper chromatography. Thus it was shown 
to be a flavonoid C-glucoside. The U.V. spectrum 
of the glycoside had at 270, 302 (sh) and 

335 nm in methanol shihing to 280 and 380 nmi 
with NaOAc, with AlCl.j to 278, 305 and 386 nmi 
and with NaOEt to 279, 329 and 395 nm. From 
these properties-^ the compound was identified as 
vitexin and it was confirmed by Co-PC with an. 
authentic sample of vitexin. 

The /i-butanol fraction showed the presence of 
vitexin and isovitexin in PC. 

The authors are grateful to Dr. V. Krishna 
Murthy, C.L.R.L, Madras, for authentic sample of 
vitexin. Dr. V. Venkateswarlu of Osmania Univer¬ 
sity, for supply of plant material and the U.G.C. for 
financial assistance. 

Dept, of Pharmaceutical Mrs. N. K. M. Lakshmi. 

Sciences, D. Venkata Rao. 

Andhra University, E. Venkata Rao. 

Waltair 530 003, May 7, 1975. 


1. Gamble, J. S., Flora of the Presidency of 

Madras, Part IV, Botanical Survey of India, 
1967, p. 937. 

2. Kupchan, S. M., Sigel, C. W., Matz, M. J., 

Saenz Renauld, J. A., Maltiwanger, R. C. 
and Bryan, R. F., J. Amer. Chem. Soc., 
1970, 92, 4476. 

3. Widdhopf, R. M., Trumball, E. R. and Cole, 

J. R., J. Pharm. Sci., 1973, 62, 1206. 

4. Mabry, T. J., Markham, K. R. and Thomas, 

M. B.,„ The Systematic identification of 
Flavanoids, Springer-Verlag, New York, 
1970, p. 86. 


Fossils from Lower Gondwana Formation of Singrimari 

C. S. Fox was the first to discover the Gondwana 
formation in Singrimari (89° 53' 30" E : 25°38'35"N) 
area. On the basis of Verteharia indica, h© 
assigned the formation as Lower Gondwana age in 
1935. Four decades after Fox’s report, interest on 
the Lower Gondwana exposure revived, when 
Gondwana coal was touched in a deep bore hole 
under the alluvium in Bogra District of Bangladesh. 
It is presumed that Singrimari exposure is the 
eastern extension of the Gondwana Group and is 
separated from its western counterpart by Garo- 
Rajmahal trough faultk 

Recent fieldwork by this directorate, in the area, 
reveals that the Lower Gondwana exposure is con¬ 
fined to an area of 2 sq. km. Besides Verteharia 
indica discovered by Fox, fossils recently collected 
are Schizoiieura sp., Gangamopteris sp., GlossopteriS 
sp., Sphenophylliim sp. and parts of an invertebrate 
possibly belonging to Arachnida. Lenticles of coal 
samples collected from the area analysed as 
in Table 1. 


Table I 


Singrimari coal 

Air dried basis 
(%) 

Average of Lower Gondwana 
coal of Bihar and Bengal 
(%) 

Moisture 

3-3 

10 

Ash 

12-7 

130 

V.M. 

18*5 

22 0 

F.C 

65-5 

64*7 

S 

0*7 

0-3 

Calorific value 
6940 KCal/Kg 


8,400 KCal/Kg 
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Wc arc grateful to Sri. B. B. Baruah, Olliccr- 
in-Charge of Coal Survey Station, jorhat, Assam, fu: 
coal analysis. 

Directorate of CJeology H. C. 1C\U(K)AH. 

and Mining, S, K. Biiaii acuarvya. 

Avssam, Zoo Road, 

Gauhati-5, April 0, I97.S. 

I, Chatterjee vt ul., “(icology and ground water 
resources of the greater ('alcutta Industrial 
area,” Ihill. (h'o. Snr. India, 1964, No. 21, 
Series B, 1. 


Three Addiiional Hosts of the Stubby-Root Nematode, 
Trichodorus mirzai Siddiqi, 1960 
Moderate to heavy galling was noticed in the- 
roots of Coninu'Hna nndiflora L., Eclipta (lUni 
(L.) Hassk. aiid Setaria varlirillata (L.) Beauv. 
growing as weeds in the Aligarh Muslim University 
C'ampus. The galls were terminal in position and 
elongated in shape, d’hc giowtli of the apical 
mcristem was checked. 'Phesc are characteristic 
features for the infection of stubby-root nematodes. 
The soil aiound the roots of these plants was 
isolated and studied for nematodes. It was observed 
that the soil was heavily infested with Trichodorus 
mirzai Siddiep', 1960. Whereas the soil from 
Lingalled phints eitlier did not contain this nematode 
species or, in some eases, negligible numbers were 
detected. A perusal of literature’'- revealed that 
these plants are new hosts of 7”. mirzai- 

Department of Botany, M. Masukoou Ai.am. 

Aligarh Muslim University, S. Qamar A. Naqvi. 
Aligarh 202001, India, K. Mahmood. 

June 7, 1975, 

1. Siddiqi, M. R., Proc, Helm. Soc. Wash., I960, 

27, 22. 

2. -—, NvmaioU/pica, 1962, 8, 193. 


Cladosporium Leaf Spot of Sunllower 

During October-Novemher 1973, a leaf spot 
disease of sunHower was noticed around Bangalore. 
The disease is chtiracterizod by greyish circular 
spots suiTOundcd by a Z/One of yellow halo. In 
the initial stages, chlorotic spots appear which, later, 
turn grey to olive green. The undersuifacc of 
the alTected part gives a moldy appearance. In 
severe cases, under high humidity, the spots elongate 
along the veins resulting in, extensive chlorotic 
patches. The upper half of the leaf usually suffers 
more damage than the lower half of the leaf. 

Isolations from the affected regions consistently 
yielded a Cladosporium sp. When sunflower plants 
were spray inoculated with spore suspension, from 
one week old culture of this organism, typical 


symptoms appeared utter 4 days. The pathogen was 
reisolatcd from such artificially inoculated plants. 

I he pathogen pioduccs an olive-green growth on 
I DA, which tin ns datk. with the advance age of 
time. Colony is wooly at earlier stage and becomes 
powdery later with the production of conidia. 
Revcr.se of the colony is grcenish-black. Hyaline 
hypha is not very conspicuous. Dark hyphae measure 
4 I in width. Conidiophorcs arise laterally or 
Ic.ss often teiminally from the hyphae, are unbranched, 
anti measure 3()-"42() x 2• 5—.^• 4 They are smooth, 

irregularly septate, not constricted at the septa, and 
darker and more uniform than the regular hypha. 
C'onidia aie produced acropetally in long chains at 
the (ip of the conitliophore and its 3~4 lateral out¬ 
growths. C'onidia arc smooth, pale brown, mostly 

1- cclled, ovate or elliptical and slightly tapering at 
one or both the ends ; many cylindrical and often 

2- 3 celled, mostly towards the bottom of the chain, 
with one or more hila. Young conidia arc almost 
round in shape, d'hc conidia measure 2-5-12 x 
2-5-4 p. 

I he pathogen has been identified as Cladosporium 
clad<Ksp(troidcs (hres.) De Vries’. There is no) 
record of this pathogen on siinfiower from anywhere, 
'fhe culture has been deposited in the culture collec¬ 
tions of the Department of Plant Pathology, U.A.S., 
Bangalore, bearing accession No. 102. 

(iratclul thunks arci due to Director, Centraalbureau 
Voor Schimmelcultiircs, Netherlands, for identifica¬ 
tion of fungus and to Dr. H. C. Govindu, 
Senior Prolessor and Mead of the Department of 
Plant Pathology, for facilities. 

AK^ORP Sunllower, f. B. AniijvUmak, 

Department of Plant Pathology, V. S. Si-shadki, 
University of Agril. Sciences, 

Hobbal, Bangalore 560024, May I, 1975. 


I. Do Vries, G. A., “CYmtribution to the knowledge 
of the genus Cladosporium Link Ex Fr. 
Bibliotheca,”’ Mycolopica, 1952, 3, 57. 


Stem Blight of Asparagus officinalis Caused by 

Phomopsis asparaf^i (Sacc.) Bubak 

A .severe attack of stem blight disease of Aspara¬ 
gus of]ici mills was observed at Hessaraghatta. 
(Bangalore) during the month of January, 1975. It 
attacked fully grown plants and resulted in their 
death. The symptoms appeared as a discolouration, 
of the tissues of the stem changing gradually into 
light brownish areas which became dark brown as 
the disease advanced. The spots were spindle- 
shaped initially and were surrounded by deep brown 
borders. These were more noticeable on the main 
stems near the ground level but sometimes also' 
appeared on any other part of the stem. In certain 
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cases, the mfection was noticed only on the upper 
branches, whereas the lower portion of the plant 
remained healthy. The diseased spots ultimately 
turned greyish with black dot-like prominent pycnidia. 
In advanced cases of infection, needles became 
yellow and the plants were completely or partially 
defoliated and finally withered. 

Pycnidia were scattered, embedded to erumpent, 
non-ostiolate, opening by a longitudinal slit at 
maturity, uniloculate but occasionally biloculate and 
90-110 X 110-220 ja. Conidia were of two types. 
Alpha conidia hyaline, one celled, oblong to fusoid, 
5-0-10-0 X 2-5-4 *7 m. Beta conidia hyaline, one 
celled, filiform, bent, 12-7-17*5 x 2-5At. These 
were rarely observed in nature and few in number 
and were produced in the same pycnidia. 

This disease was first described by Kheswalla^ 
from Pusa (Bihar) and was reported to be caused 
by Phonia asparagi Sacc. because of the absence of 
beta spores. These spores have been observed in 
the present specimen. Hence, the casual organism 
has been treated as Phomopsls asparagi (Sacc.) 
Bubak-. 

The authors are extremely grateful to Dr. G. S. 
Randhawa, Director, for his interest and facilities 
and Dr. A. Johnston, Director, C.M.L, Kew, Surrey, 
England, for confirming the identity of the fungus. 

Indian Institute of H. S. Som. 

Horticultural Research, B. A. Ullasa. 

Bangalore, May 9, 1975. S. S. Sokhi. 

1 . Kheswalla, K. F., hid. J. Aghc. Sci., 1936, 6 , 

800. 

2. Bubak, F., Bull. Herb. Bloss., 1906, 6 , 408. 

Unsaponified Matter of Asphodelus tenufoHus Fat 

Asphodehis tenufolius'^’^, known as ‘Bokat’ in 
Hindi and belongs to the natural order Liliaceae. 
Ayurvedic system of medicine described the plant 
as diuretic and useful for curing ulcers and inflamed, 
parts. In India, it is cultivated widely in Indo- 
Gangetic plain, 

3 kg of dried and powdered plant on extraction 
with petroleum ether in a Soxhlet extractor and 
removal of the solvent under reduced pressure 
yielded 20 g of a brown coloured fat. It was 
saponified with 0-5 N alcoholic KOH and unsaponifi- 
able matter extracted with solvent ether. The 
solvent was distilled off and the residue subjected 
to column chromatography over Brockmann’s 


alumina using (/) petroleum ether : benzene ( 2 : 1 ) 
and (//) benzene : chloroform (30 : 25) as eluents. 
The eluate {i) on concentration and crystallisation 
from a mixture of chloroform : methanol ( 1 : 1 ) 
yielded white flakes, m.p. 199% [a]^25 a. gy (CHCI 3 ). 
Found: C, 84-37; H, 11-86^, m/e = 426; 
calculated for : C, 84-44; H, 11-81%; 

acetate, m.p. 237% [a]p ^ 80 (CHCio). It gave 
positive Liebermann-Burchard reaction and Noller’s 
reaction. Mixed m.p. determination and co- 
chromatography with authentic sample confirmed 
it as p'-amyrin. 

Ihe eluate (//) yielded another colourless com¬ 
pound crystallising from methanol : ethyl acetate 
(1 : 1), m.p. 136-7% Found : C, 83-75 ; H; 12-19%, 
m/e 414; calculated for : C, 84-05; 

H, 12-07% ; acetate, m.p. 127® ; benzoate, in.p. 
144®. It gave positive Salkowski and Liebermann- 
Burchard reactions and was identified as p^-sito- 
sterol by mixed m.p. and co-chromatography with 
authentic sample. 

Chemical Laboratories, V. K. S. 4 .XENA. 

University of Saugar, 

Sagar (M.P.), India, 
and 

Department of Chemistry, R. B. Singh. 

University of Allahabad, 

Allahabad (U.P.), India, 

May 22, 1975. 

1 . Chopra, R. N., Nayer, S. L. and Chopra, I. C., 

Glossary of Indian Medicinal Plants, 

C.S.I.R. Publication, New Delhi, 1956, 

p. 28. 

2. Kirtikar, K. R. and Basu, B. D., Indian Medi¬ 

cinal Plants, 1933, 4, 2507. 

ANNOUNCEMENTS 
Chemistry o£ Natural Products 

The IV Indo-Soviet Symposium on the 'Chemis¬ 
try of Natural Products* is scheduled tO' be held 
from 18th to 23rd of February 1976 at the Central 
Drug Research Institute, Lucknow. Topics for the 
Symposium will also include Biopolymers and 
Pharmacology of Natural Products. 

Abstracts of papers for presentation at the Sym¬ 
posium may be sent by the end of November 1975 
to the Ihoject Coordinator, Indian National Science 
Academy, Bahadur Shah Zafar Marg, New Delhi 
110 001 and may be marked “TV Indo-Soviet Sym¬ 
posium on Chemistry of Natural Products’\ 
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Biomembranes. (Vol. 11). Edited by Lionel A. 

Manson. (Plenum, Press, New York, N.Y. 10011). 

1971. Pp. xiii 4- 302. Price $ 19.50. 

This second volume on biomembranes covers the 
proceedings of a symposium held at Gatlinburg, 
Tennessee in 1971. Research activity on the 
membrane phenomena has exponentially increased 
in the recent years as evidenced by the number of 
publications appearing in scientific journals. A 
spectacular range of problems from chemistry and 
structure to the pathological aspects of the 
membranes are currently being investigated. With 
the rapid growth of literature in this particular line 
of research activity, there has been an ever increas¬ 
ing need to critically evaluate this material from 
time to time. The present series publication on 
membrane associated phenomena is intended to 
serve this purpose. 

The present volume contains 22 articles by 
specialists on topics of wide ranging interest in the 
area of biomembrane research besides brief sum¬ 
maries of round table discussions. Current research 
on structure and chemistry of biomembranes as 
well as transport mechanisms, control and regulatory 
functions have been dealt with, like its predecessor, 
Volume I, the main function of this book could be 
as a reference volume. The extensive list of litera¬ 
ture references appearing at the end of each article 
serve this purpose well. 

Summaries of group discussions have been over¬ 
shortened. The usefulness of this book would have 
considerably increased by including a key word and 
an author index. As a source of literature informa¬ 
tion for workers in membrane research, this book 
would be very valuable. 

N. V. S. S. 


Biology of the Land Plants. Edited by V. Puri, 
Y. S. Murty, P. K. Gupta and D. Banerji. (Sarita 
Prakashan, 175, Nauchandi Grounds, Meerut, 
U.P.), 1974. Pp. xi 4- 433. Price Rs. 120*00. 

This is a collection of papers presented at a sym¬ 
posium on ‘Biology of the Land Plants’ held at Meerut 
University from June 18-20, 1972. The symposium 
was jointly sponsored by the Meerut University and 


the University Grants Commission. The book 
contains fifty research papers dealing with plant 
morphology and anatomy, developmental morphology 
and morphogenesis, cytology and cytogenetics, 
taxonomy, floristics, etc. 

The volume reflects the vigorous activity in 
botanical research in our University. However, it 
is somewhat disturbing that the research work is 
still largely descriptive and an experimental approach 
is only just emerging. 

The printing and get-up of the volume is 
satisfactory. K. Ramakrishnan. 


Psychopharmacology Communications (Vol. 1). 

No. 1, 1975. Edited By Earl Usdin. Publishers : 

Marcel Dekker, New York, Subscription : 

$ 35.00 -f $ 6.30, postage per annum. 

This newly introduced journal aims to “provide 
a means for the rapid publication of well refereed 
papers in the entire field of psychopharmacology”. 

The clinical studies presented deal with the pharma¬ 
cological effects of some centrally active ‘ phenethyl- 
amines’, ‘Dose-activity relationship of clonazepam’, 
‘possible adverse cardiac interaction, with Hydroxy- 
zime hydrochloride’ and ‘The alterations in the 
cellular-mediated immune responsiveness of chronic 
marihauna smokers’. 

Biochemistry of the brain is covered by a 
number of contributions. The reports include ‘The* 
effect of hemicholinium, on brain, acetylcholine and 
choline in rats, and of 5, 7-dihydroxytryptamine' 
on tryptophan hydroxylase’, ‘spectral changes in the* 
respiration chain of cerebral cortex slices,’ ‘the 
sterioscopic binding of morphine to phosphatidyl 
serine’, ‘the effects of genetic determination of 
agressive behaviour and brain cyclic AMP’ and a 
detailed account of ‘a rapid, simple and sensitive 
fluorescence technique for demonstration of central 
catecholamine-containing neurons’. 

With its aim to achieve rapid publication of 
papers, the ‘communications’ can serve as a. media, 
for quick information transfer of current research in 
various laboratories. 

M. SiRSi. 
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DETERMINATION OF ELECTRON DRIFT VELOCITY IN GAS DISCHARGE PLASMA BY 

transit time measurements PLASMA BV 

V. T, CHIPLONKAR and V. V. WAGLE 

Ion Physics- and Electronics Laboratory, Physics Oeparttnent, Jnstitntc of Science, Bombay-32 


1^ BSE R VAT IONS have been reported on the 
electron drift velocity in gases based on. 
transit time measurements, in the case of electron 
swarms^"*". The present paper reports the results 
of similar investigations for a gas discharge plasma 
where the electron number density is considerably 
higher (6—33) x 10'^ pei' cm-*. A cylindrical 
plasma (radius — 1-95 cm) is formed in argon 
(gas pressure = 0-20-0-60 Torr, discharge 
current = 1-50-5-00 mA) in a discharge tube, 

provided with aluminium electrodes. The elec¬ 
trodes are made in the form of a central circular 
sector and an outer concentric ring, insulated from it; 
only the central region (radius i-Ocm) is used 
for the actual current density measurements, in 
order to reduce the error due to the radial decrease 
in the number density of t.he electrons due to 
difl'usion. and other effects^-"'. The cathode is 
provided with a central aperture^’ (radius 0-4 mm) 
through, which are supplied electrons from an 
auxiliary d.c. maintained gas discharge, in argon, at 
the same pressure. The electron injection has the effect 
of making the length of the cathode dark space 
negligibly small so that the plasma, column length, 
approximately equals the interelectrodc distance 
D, for the main discharge (which can be varied). 
It also reduces the maintenance potential for 

the main discharge and generally gives rise to a 
well-behaved" plasma, free from spatial irregularities. 
The number of electrons injected is time modulated 
by the superposition of a rectangular voltage pulse 
( height = 70 V, duration = 150 a^s, repetition 

frequency = 1-6 kHz, rise time < 0-02 p-s) from 
a pulse generator, on the main voltage of the 
auxiliary discharge. The increased density of the 
electrons is followed in its course through the 
plasma, with the help of two insulation encased 
circular capacitor probes P^, P^, positioned on the 
outside of the discharge tube ; probe P^ is kept 

fixed at the cathode, the distance of probe can 
be varied. The drift velocity of the electrons is 
determined by measuring the time delay between 
the signals picked up by the two probes, with the 
help of a calibrated double beam C.R.O. (Tektronix 
type 547). The transit time is measured as a 
fu net ion of the distance between P^ and P 2 and 
its average value for traversing one cm length, 
of the plasma, is determined graphically in order 


to eliminate end effects- and to ensure that the 
measurements refer to equilibrium conditions. 

It is necessary to verify that the velocity thus 
determined represents the average drift velocity of 
the electrons and not the velocity of propagation 
of a voltage/current perturbation in the plasma. 

It IS known'^ that the velocity with which such a 
pertiubation travels through the plasma is of the 
same order as the velocity of the acoustic waves, 
given by 

V = - (yPu/po)' “ (1) 

where M refers to the mass of the argon. The 
velocity calculated from this expression comes 
out to be of the order of (5-9) x 10- cm/sec for 
our pressure conditions. Donahue and Dieke'-> have 
reported a velocity for the longitudinal potential 
waves through the plasma of argon (P^^ =12 mm) 
of (5-3-7) X 10-' cm/sec; whereas Chiplonkar and 
Rane^'» have reported a velocity of (12-15) X 10^ 
cm/sec for a self-generated potential wave, in a 
gas discharge plasma, in hydrogen (P = 0*35- 
O-IO Torr, = 10-5/xA). All these values are 
much smaller than, the electron drift velocity 
observed by us from the transit time data. It is 
clear, therefore, that for our experimental con¬ 
ditions, the perturbation produced in the electron 
density does not propagate as a wave. 

.Another important point which requires con¬ 
sideration is whether under the given experimental 
conditions, the electron conduction current involves 
an actual transport of the electrons, from one end 
of the plasma to the other or involves a collective 
phenomenon as in the case of conduction by free 
electrons in a metal wire. In the latter case, the 
velocity determined from the transit time observa¬ 
tions will not have the significance of a drift 
velocity. The current density at the anode, 
can be expressed as where 

= number density of the electrons in the 
plasma, = drift velocity of the electrons near 
the anode region. Measurement of (directly) 
and of by the Langmuir single probe enables 
an estimation of V^p to be made. The axial 

anode current has been measured by means of a 
milliammeter, connected between the central sector 
and the earth. It would be reasonable to conclude' 
that the phenomenon involves an actual transport 
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of the electrons, if calculated in this manner 
cculd be ?hown to be smaller than found di ectly 
from the transit time measurement (vide supra). 
This is clearly borne by typical data sho'wn below. 

Gas — argon. 

Po = gas pressure (Torr) 

Ico = discharge current (mA). 

anode current density (A/cm‘“). 

'Vdr = electron drift velocity from transit time 
(10*^ cm/sec). 

v</, =5: electron drift velocity from probe data 
(10® cm/sec). 




Ja 

V* 


0*20 

1*5 

4*8 

±1% 

1*8 

i5% 

0*19 

0*20 

5*0 

15 9 

3*3 

0*31 

0*30 

5*0 

15*9 

2*3 

0*29 

0*45 

5*0 

15*9 

1-8 

0*39 

0*60 

5*0 

15*9 

20 

0*88 


The longitudinal electric field in the plasma, 
has been measured from (/) the observation of 
the maintenance potential with D, at constant 
and also from direct measurements with the help 
of static probes provided in. the anode. The values 
by both these methodwere found to be in agree¬ 
ment with each other. Figure 1 presents typical data 
obtained in this manner. The reduced field 
has magnitudes between 30*0-33*3 volts/cm Torr 
for the conditions used here. 



Fig. 1. Variation of maintenance voltage- Vco for 
the total discharge with interelectrode distance D 
Gas : Argon. Pq = 0*45 Torr. 

Observations on the electron transit time for 
different travel distances in the plasma are showni 
in Fig. 2. It will be noted that the graphs are 
linear, except near the cathode end. The energetic 
electrons, injected in the main discharge, appear tO’ 
require to travel some distance in the plasma, 
before they attain their equilibrium terminal 


Velocity in Gas Discharge Plasma \ Current 

L Science 

drift velocities, as a result of collisions and of the 
longitudinal electric field. Values of obtained 
from tlievse data vary between (1*2-3*3) x 10® 
cm/sec. They appear to be reasonable in com¬ 
parison with V,^ = 1*8 X 10® ,cm/sec for 
Eo/Po V/cm Torr given in the literatiirei^. 

The electron drift velocity, observed here, appears 
to show a small increase with increase in I , at 
constant P^. E„ has been observed to show practi¬ 
cally no variation with 1^„. The probe data, how¬ 
ever, show that under these conditions, T , the 
electron temperature has a small decrease"’ with 
increase in I.„. 

a 0 



Fig. 2. Variation of electron transit time 
With L, travel distance in plasma. Gas : Argon. 

Table I 

_ Gas—Argon P„ 0*20 Torr . 

^co T® 

in mA in cV 

1*5 3*11 

___ 5*0 2*50 

The change in V^.,. with. may, therefore, have a 
real physical significance. 

The results show that the mobility description for 
the motion of the electrons in the plasma is 
sufficiently accurate for BJP^ as high as 30*0 
volt/cm Torr. The electron mobility has magnitudes 
between (0*67-2*44) x lO^^ cmVvolt sec. The 
method of obseiwation appears to be fairly accurate, 
and can be used: in turn to calculate the number 
density of the electrons in the plasma under certain^ 
conditions. 
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PARTIAL PURIFICATION AND ANTITUMOUR ACTIVITY OF L-ASPARAGINASE FROM 

AZOTOBACTER VINELANDIJ ^ 

S. A. GAFFAR and Y. I. SHETHNA 

Microbiology and Cell Biology Laboratory, Indian Institute of Science, Bangalore 560 012 


Abstract 

Stimulation of L-asparaginase activity, in AzotobacPer vlnelandii has been attempted 
using a variety of carbon and nitrogen sources. Though the tested carbon sources failed to 
induce the enzyme, nitrogen sources such as ammonium salts, urea, L-aspartic acid and 

L-glutamic acid were found to be good inducers. The partially purified enzyme preparation 
possesses antitumour activity against Yoshida ascites sarcoma in rats. 


Introduction 

-ASPARAGINASE from microbial source has 
been widely used in the chemotherapy of 
asparagine dependent tumoursk Clinical results 
have shown that L-asparaginase from Escherichia coli 
causes toxicity^ and immunosuppression*'^ in addition to 
development of resistance^. This necessitated studies oni 
L-asparaginases from different sources as a possible 
chemotherapeutic agent against cancer. In this 
paper, we report the production, partial purification 
and antitumour activity of L-asparaginase from! 
Azotobacter vinelandii, a nitrogen fixing organism 
which could be readily cultivated on a large scale 
in an inexpensive medium. 

Materials and Methods 

Azotobacter vinelandii OP (obtained from 
Dr. R. H. Burris, University of Wisconsin) was 
maintained on modified Burk’s nitrogen free mediumi 
with sucrose as the carbon source^. For regular 
experiments, the organism was routinely cultured! 
in Erlenmeyer flasks, and incubated cn a rotary 
shaker (250 rpm) at 30° C. A 10% inoculum was 
used throughout the experiments. 

* Presenfted at the annual meeting of the 
Association of Microbiologists of India in December 
1974, , “ ‘ . 


Protein was estimated by the method of Lowry 
et al.^. Enzyme was assayed essentially as 
described by Jayaram^. One unit is the amount 
of enzyme required to produce 1 g mole of ammonia 
at 37° C for 30 min. at pH 7-4. 

Results and Discussion 
Studies on the Production of L-asparaginase 

The specific activity of L-asparaginase in different 
phases of growth of the organism remained almost 
the same. As the enzyme activity was found to 
be low (specific activity 2*2) for being exploited 
for large scale preparative purpose, growth studies 
were carried out to increase the enzyme yield. 

The following carbon sources were tested indivi¬ 
dually for their ability to stimulate the enzyme 
activity ; glucose, galactose, mannitol, sodium 
benzoate, lactose, ethanol, and mannose. These 
carbon sources supported good growth of the 
organism, but failed to stimulate the synthesis of 
the enzyme. The nitrogen sources tested were 
added to the complete growth medium with sucrose 
as carbon source. Table I summarizes the effects 
of various nitrogen sources tested for the increased 
production of the enzyme. Many of the complex 
nitrogen sources like yeast extr^ctj bacto-tryptone, 
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Table I 

Effect of nitrogen sources on the induction of 
L-asparaginase 


Nitrogen source (]%) Specific activity 


Yeast extract 
Bacto-fryptone 
Proteose peptone 
Meat extract 
Casein hydrolysate 
L“Asparagine 
L-Glutamine 
L-Aspartic acid 
L-Glutamic acid 
DL-Aspartic acid 
L-Histidine 
L-Arginine 
L-Lysine 

Potassium nitrate 
Sodium nitrate 
Ammonium nitrate 
Ammonium sulphate 
Ammonium phosphate 
Ammonium chloride 
Ammonium oxalate 
Urea 


1- 97 

2- 08 
2-10 
2-08 
2*15 
2'53 

2- 40 

3- 75 
3-58 
3-70 
3*20 
3*15 
3-30 
2-0 
2*3 

2- 63 

3- 60 
3-16 
3-70 

Growth inhibited 
3*70 


proteose peptone, casein hydrolysate and meat 
extract were capable of influencing growth of the 
organism with the increased yield of the biomass, 
but none of them effected increase in the specific 
activity of the enzyme. In the case of ErM'inin 
.aroideae addition of yeast extract to the growth 
medium has been reported'^ to increase the specific 
activity of L-asparaginase in crude extracts. How¬ 
ever, in Azotohacter vinelandii, most of the amino 
acids tested significantly enhanced the activity. 
Whereas L-aspartic and L-glutamic cicids iidvceaf 
the enzyme, their corresponding amides L-asparagine 
and L-glutamine had little effect. This kind of 
induction by the product L-aspartic acid has been 
observed in E. co/p a’id Pseudomonas sp.^'* 

Of the inorganic nitrogen sources tested, potas¬ 
sium nitrate, sodium nitrate and ammonium nitrate 
supported good growth, but did not show any 
stimulation. However, ammonium chloride, 
ammonium phosphate and ammonium sulphate 

t The term ‘induced’ has been used to indicate 
fresh protein synthesis as shown by further experi¬ 
ments using inhibitors (unpublished data). 


induced (he enzyme to a similar extent as 
L-aspartic and L-g!utamic acids. Failure of 
ammonium nitrate to induce the enzyme is most 
likely due to the preferential utilization of nitrate 
N than the ammonium N. In Azotohacter species 
Aso et ald^ have shown that the nitrile and possi¬ 
bly nitrate nitrogen (irsL disappeared than the 
ammonium nitrogen in the growth medium. 
enhanced enzyme formation caused by urea is due 
to its in vivo conversion to ammonium ions. From 
these studies it is clear that the products of the 
enzyme reaction, viz., I.-aspartic acid and ammonia 
induce fresh enzyme synthesis rather than the 
s II bsl ratc L-asparagi ne. 

Table II depicts the induction of L-asparaginase 
by varying concentrations of ammonium sulphate, 
L-aspartic and L-glutamic acids. Maximal slim illa¬ 
tion (cSO-90% increase in specific activity) is 

obtained at an inducer concentration of 1 *4^7'. At 
lower concentrations ammonium sulphate was fouml 
to be more effective than L-aspartic and I.-glulaniic 
acids. Increase in the inducer concentration above 
resulted in a gradual decrease in the specific 
activity. Two per cent and above inhibited the 
growth of the organism. 


Table II 

Optima fit concentrations of inducers for 
L-asparaginase production 


Amount 

of 


Specific activity 


Inducer 

Ammonium 

L-Aspartic L 

■Glutamic 

(%) 

sulphate 

acid 

acid 

0-6 

3-25 

2-5 

2-7 

0*8 

3-26 

2-8 

2*9 

10 

3-60 

3-7 

.V.58 

1-2 

3*78 

3-45 

.V8 

1*4 

4-10 

4-06 

3-85 

1-6 

3-84 

3*82 

3*74 

20 

3-46 

3-60 

3* 10 


Purification of the enzyme 

Cell-free extracts were obtained by grinding the 
cells (2.0 g wet weight) aleng with gkbs powder 
using, 200 ml of O-Ol M potassium phosphate buffer 
(pH 7*4) for extraction'. The cell debris was 
reirioved by cerarifugation of the cxirari ai 27,000 g 
for 20 min. All the operations were carried out 
at 0°-4° C. The crude extract with a specific 
activity of 4-0 was treated with protamine sulphate 
(1 mg for 10 mg protein) to remove the nucleic 
acids. The supernatant obtained was subjected to 
ammonium sulphate fractionation. The fraction 
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Table III 

Afiti-YAS ac/iviry of L-asparcoCinasc in rars 


Dose’" 

Route 

No. 

of 

injections 

o/ 

of 

survivors! 

Survivors 

No. of days 
of each rat 

Average? 

survival 

period 

Control 

i.p. 

1 


7/3/6/3/5/3 

4-5 

Single dose 1000 

i.p. 

1 

83 

33/4/60/60/9/7 

29*8 

„ 2000 

i.p. 

1 

83 

19/60/15/60/19/4 

29-5 

,, 3000 

i.p- 

1 

66 

5/7/60/5/7/60 

26 

,, 4000 

i.p. 

1 

83 

5/7/5/5/60/7 

14-8 

Intermittent doses 

i.p. 

3 

All surviving 

5/5 



800/800/400 


* Units/kg body weight given 24 hours after transplantation. Contiols injected with 0-005M, 7-4 pH 
phosphate bufter. t Survivors at the time of death of the controls. t Experiment was terminated after 
60 days. g Surviving upto 150 clays. 


obtained between 30-60/’/ was dissolved in a 
minimal amount of 0-05 M Tris-HCl buner, pH 
8-4 and chromatographed on a Sephadex 0-150 
column (void volume 135 ml) with ()-()5 M Tns— 
HCl bufl'er, pH 8-4. containing 0-1 M KCl as the 
eluant. Fractions containing enzyme activity were 
pooled (195-235 ml), concentrated and used in 
the investigation of antitumour activity. This 
enzyme preparation was 5 fold pure with a specific 
activity of 20, 

Antitunwur activity 

The Yoshida. ascites sarcoma'- (YAS) was 
maintained in the substrain of isogenic wistar rats 
(A/Iisc.). Approximately 3 X YAS cells taken 
from the peritoneal cavity of rats bearing a 5 day 
old tumor were injected intraperitoneally into the 
experimental rats weighing 100 -110 g. Iwe^y- 
four hours after the tumour transplantation, L-aspara- 
ginase was administered intraperitoneally in a single 
dose and in three intermittent doses with an interval 
of 24 hrs between each administotion. Control 
animals received same volume o1 phosphate bulTci. 
The survival rale of the treated animals was scored 
against the control. 

As evident filom Table III, administration, of 
2,000 units/kg body weight, of L-asparaginasc 
provided maximum protection against the tumour. 
It can also be seen that administration of increasing 
units of the enzyme results in a decrease in the 
survival period. This could be due to the toxicity 
of the enzyme preparation at high concentrations. 
It is significant that 2,000 units/kg given in 3 split 
doses protected all the rats. 


S. A. Gafiar thanks the U.G.C., for the award 
cf .junior R-seaich Fellow.diip. The authors thank 
thoressor M. Sirsi, for helpful discuss'ons. 
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A PALYNOLOGICAL APPROACH TO THE STUDY OF QUILON BEDS OF 
KERALA STATE IN SOUTH INDIA 
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AND 

C. G. K. RAMANUJAM 

Department of Botany, Osmania University, Hyderabad 


Abstract 

The paper deals with the main results of a palynological studyi of the Quilon beds exposed 
at Padappakkara, Paravur and Edvai in the Kerala State of South India. A large number of 
hystrichosphaerids, acritarchs, numerous kinds of spores of pteridophytes and pollen grains of 
angiosperms and a fairly good number of fungal fruit bodies and, spores have been recovered 
from the clays of these beds. The pteridophytes are represented by Lycopodiaceae, Gleiche- 
niaceae, Ophioglossaceae, Schizaeaceae. Adiantaceae, Dickson iaceae, and Polypotliaccac, 
of which the spores of Polypodiaceae-Dicksoniaceae complex constitute the predominant 
elements. The angiosperms are represented by the pollen of Potamogc'tonaccac, Aroidaie, 
Palmae, Liliaceae, Lemnaceae, Gramineae, Nymphacaceae, Menispermact^ae, Tuphorbiaceae; 
Vitaceae, Combretaceae, Ebenaceae, Loranthaceae, Dipterocarpaceae, Sai^indaceae, Oleaceae; 
Lecythidaceae, Simarubaceae, Rubiaceae, Araliaceae, Sygiplocaceae, Anacaaliaccuc, Rhizopho- 
raceae, Bombacaceae, Hippocrateaceae, Caesalpiniaceae, Aquifoliaccae, Nyssaceae, CaprifoI iaceae; 
Compositae, Ctenolophonaceae, Labiateae, Meliaceae, Sapotaceac, Polygalaceae, Protcaceae, 
Haloragaceae, Sonneratiaceae, Olacaceae, Thymeliaceae, Moraceae and Droscraceac. 

The abundance of Polypodiaceae-Dicksoniaceae spores, and the occurrence of Ptcr/da- 
cidites, IntrahacuUsporis, Eximospora, Cingulatisporites, Clbotidites and the pollen grains refe¬ 
rable to Compositae (Compositotpollenites), Sonneratiaceae {Verrutrlporitcs), Dipterocarpaceae 
{Voveoretitricolpites), Combretaceae {Pseudocolpopollls), and Droseracc^e {Ornatetradhes and 
Droseridkes) indicate a Miocene age foe the Quilon beds. The spore and pollen assemblage 
recovered generally supports the Lower to Middle Miocene age assigned to Quilon beds, by 
the earlier workers on the basis of faunal evidence. 

The spore and pollen assemblage along with the microthyriaccous fungal fruit bodies 
clearly points towards a tropical humid climate with plenty of rainfall during the Nwgene 
period of Kerala. 

The Neogene flora of the Quilon beds was essentially of the coastal type and indicates 
the presence of brackish water swamps and lagoons along the coast line. 


INTTIODUCTION 

ING^, as early as 1882, classified the vast 
Tertiary sediments of the Kerala State in. South- 
India into the Lower Quilon, beds consisting of 
fossiliferous limestones, carbanaceous clays, 
calcareous clays and. sands, and the Upper Warkalli 
beds of variegated sands, white plastic clays, 
carbonaceous clays and associated seams of lignite. 
The entire Tertiary sequence of Kerala rests directly 
upon the Archaeans and itself is overlain by al 
variable thickness of recent to subrecent marine and 
estuarine sediments. 

The Kerala Tertiaries extend all along the coast 
of that state almost continuously from Cape Comorin 
in the South to Manjeshwar, bordering the Manga¬ 
lore District of Mysore in the North. They clearly 
reveal two major basins of deposition, viz., (1) between 
Trivandrum and Ponnani in the South including 
central Kerala, and (2) between Cannanore andi 
Kasargod in North Kerala. The Quilon beds were 
originally believed to be of limited extent confined 
to the type locality at Padappakkara. Subsequently 


Kumar and Pitchamuthu- traced the Quilon lime¬ 
stones towards Ncdungulam, Paravur and Varkallai 
and Damodaran-^ located them at Kdvai. Jacob and 
Sastry* identified this limestone in a bore hole from 
Chavara. Poulosc and Narayanaswamy*''', more 
recently, indicated that the marine calcareous beds 
spread over a considerable area from Varkallai in 
the South to Shcrtallai in the Northern part of 
Kerala under the cover of recent deposits. 

The Quilon beds arc best exposed in the southern 
basin at Padappakkara. 11 Km north-east of Quilon 
and also at Nedungiilam, Edvai, Paravur and in 
the drill holes north of Varkallai. The limestonei 
is richly fossiliferous containing numerous, often 
beautifully preserved, specimens of foraminifera^ 
corals, echinoids, molluscs, ostracods and crabs. In 
the northern basin, the Quilon beds arc very insignifi¬ 
cant and particularly located at the base of the seal 
cliff near Meenkunnu 6 Km north of Cannanore. 

King‘d, who on lithological similarity considered 
the Warkalli beds overlying the Quilon’s as 
equivalent to the Cuddalore sandstones of Tamil 
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Nadu, assigned a Middle Miocene age to the Quilon 
beds. Jacob and Saslry‘ on the basis of a study of 
foraminifera from ^ Chavara assigned 

a Lower Miocene (Burdigalian) age to these beds. 
Subsequently Dey^’ from an exhaustive study of the 
molluscan fauna froni Padappakkara considered the 
QiiiloiVs to be of Middle Miocene (Vindobanian) 
age. 

PalVNOlogical Rbsults 

Palynological investigations of the Kerala 
Tertianes in gene ml and the Quilon beds in parti- 
CLilar have been very few and far between. The 
authors have undertaken this study with the express 
purpose of providing a comprehensive account of 
the palynological assemblages of the Quilon and 
Warkalli sediments so that they may be meaning¬ 
fully utilized not only for straligraphical purposes 
but also to unravel the IXorisiic complexes and 
palacoclimatical set up during the Neogene of 
Kerala and to assess and evaluate the nature of the 
depositional environment during this period. The 
following are the main results of the authors' study 
with regard to the Quilon sediments, the detailed 
account of which would be published elsewhere. 

The material used in this study consists of a 
lai‘ge number of samples of clay, often with many 
invertebrate remains in varying degrees of preserva¬ 
tion, and dai’kish carbomiccous clays from tho 
Quilon beds exposed at Padappakkara, Paravur and 
Edvai. 

Palynologically the Quilon clays are found to be- 
extremely rich. A number of hysirichosphaerids, 
acritarchs, and a galaxy of excellently preserved 
spores of pteridophyles and pollen grains of 
angiosperms and a fairly sizeable number of fungal 
fruit bodies and spores liave been recovered troiu 
these clays by suitable maceration techniques. The 
angiosperm pollen gi'ains constiditc the predominant 
elements of the Q)uilon microllora. No gymno- 
spermoiiis pollen grrains, cither winged or unwinged, 
have been encouatcred in tiny of the large number 
of samples studied. 

The ptcridophylic spores are referable to 
Lycopodiaceac, Gleichcniaccac, Ophioglossaceac, 
Dicksoniaccac, Adiantaccac, Schizaeaccac, and 
Polypodiaccae. Of these, the spores of Poly- 
podiaccae-Dicksoniaceae complex arc profusely 
represented and next in the order of numerical 
importance are Lycopodiaceac and Schizaeaceae, 
The following are some of the important taxa; 
recorded by the authors, viz., Lyfiodiiniisporltes 
padappakkarensis sp, nov., Intrahaailispom quiJonensc 
sp. nov., Gleic/ieniditcs cercinldilcs, Exlmospora 
sparsus sp. nov., Vemicosis'poriies dakshinensis 
sp. nov., V. pidviniilatoides, V. paravurensis sp. nov., 
Foveosporites raoi sp. nov., Foveotnletes hlfurcatus 
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sp. nov., Lycopodiacidites caperatiis, Cibotidites 
kundcivucnsis, Cuigiilaiispontes mioccnicus sp. nov., 
Ptendcicidites sahii sp. nov., Laevi^afosporites ovatus, 
Polypodiisporitcs iin par iter ^ P. oniatus, P. perverru- 
catus, P. midtivcrriicatiis, and Schizaeoisporites 
midtistriatiis sp. nov. 

The angiosperms constituting the largest contingent 
of the Quilon microflora are represented by the 
pollen of both monocotyledons and dicotyledons. The 
monocotyledons are represented by the pollen of 
Potamogetonaceae {Retipilonapites tertiaris sp. nov., 
R. arcotens'c), Aroideae {Spinainaperturites neoge- 
nicus sp. nov., Retialetes qiiilonensis sp. nov.), 
Liliaceae {Liliacidires padappakkarensis sp. nov., 
L. densireticidatiis), Palmae {Palmaepolleniies kera-^ 
Icnsis sp. nov., P. neyvelii, P. longisidcus sp. nov., 
Arecipites punctaliis sp. nov., Vernimonocolpites 
indiats sp. nov., Coiiperipollis punctitectatus sp. nov., 

C. ellipticiis sp. nov., Ciavapalmaedites hammenli 
gen. et sp. nov., Echinosiilcites ovatus gen. et sp. nov., 
Paravuripollis mulleri gen. et sp. nov., Edva- 
poUis punctatus' gen. et sp. nov., Longapertites 
lianimeihii sp. nov., QuilonipoUenites saJinii gen. et 
sp. nov., Dicolpopol/is padappakkarensis sp. nov., 

D. miniitiis sp. nov., D. longicolpatiis sp. nov., and 
Spinozoiiocolpites qiiilonensis sp. nov.), Lemnaceae 
{Spinanionoporites indicus sp. nov.), and Gramineae 
iMonoporopoHenites gramineoides). Of these the 
pollen of Palmae is very abundantly represented and 
shows significant resemblances with the pollen of the 
modern palms such as Cocos, Hyphaene, Areca^ 
Pinanga, JrUirtea, Lepidocaryuin, Nipa, Calamus- 
and Metroxylon. 

Pollen grains referable to the following assemblage 
cf the dicotyledonous families have been recognized 
in the Quilon beds, viz., Nyinphaeaceae, Menisper- 
maccae, Euphorbiaceae, Vitaceae, Combretaceae, 
Ebcnaccac, Loranthaceae, Dipterocarpaceae, Sapin- 
daccac, Olcaccac, Lecythidaceae, Simarubaceae, 
Rubiaccac, Araliaceae, Symplocaceae, Anacardiaceae, 
Rhizophoraccae, Bombacaccae, Hippocrateaceae, 
Caesalpiniaceae, Aquifoliaceae, Ny.ssaceae, Caprifo- 
liaccac, Compositae, Ctenolophonaceae, Labiateae, 
Mcliaccae, Sapotaceae, Polygalaceae, Proteaceae, 
Haloragaceac, Sonneratiaceae, Olacaceae, Thyme-' 
liaccac, Moraceae and Droseraceae. The commonly 
represented taxa are, viz., CrotonOidaepoUeniteS 
eiiphorhioides gen. et sp. nov., Retitricolpites graildi^ 
sp. nov., R. ainericana, Retitrescolpites indicus Sp. nov., 
Fovcotricolpites piercei sp. nov., Croiotricolpites 
densicUivatus sp. nov., Loranthipites elegans gen. et 
sp nov., MargenipoUis qiiilonensis sp. nov., M. 
kutchensis comb, nov., Ctcnoloplionldites costatus, 
Polvcolpites granulatus, PseudocolpopoUis com-- 
hretoldes gen. et sp. nov., Cauveripollis superbus, 
Hippocrateaccaeditcs qiiilonensis sp. nov., Zonoco- 
stites indicus sp. nov., Palaeocoprosmadites keralensis 
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sp. nov., (/(iflninipoUis irulicus sp, nov., Contposliin- 
poUenltcs tirpunis, BonihucaeuHtcs niiiiutiis sp. nov., 
Costatipollunltcs pdiicionuitus, Cupanicilites pinictatiis 
sp. nov., Marpoco!porites olipohrocliatus, M. tstikadai, 
SaporaccoitiacpaUcnites ajricaiius, S. ncyvelii, S. 
kcraleii.sis sp. nov., MeliapoHis cjuilonen.sis sp. nov., 
PolypaUicidUi's ovtuus, Myrici[)ites' luirrisii, MaculO' 
porifes quiloiicnsis sp. nov., Verrutriporites perver- 
riicaius sp. nov., ‘I'ctrapDllis qucidnuipnlaris sp. nov., 
7’. onuitus sp. nov., Ilalornpcicidites dclicatus 
sp. nov., //. neyvt'lii, Parson.sidifes con peri sp. nov., 
A iiacolosiditcs iuteoidcs, CUiviipcriporites jacohi, 
Oiimtcfrnditcs droscroidcs gen. cl sp-. nov., anJ 
Droscridifes ntinor sp. nov. 

On the whole among the angiosperms the pollen 
of arhoF'esccnl plants prodoniinales over that of 
the herbaceous ones. Idle rarity of the pollen of 
(iramincae points towa/'cls the paucity of gra.ss 
caver in the vegetation. 'The majority of the pollen 
grains exliibit various kinds of exine .sculpturing, 
often of a very ornate type, which incidentally 
indicates tliat they were produced by entamophilous 
plants growing in and around tlie vicinity of the 
depositional basin and that there was not much of 
long distance liansportation of tlie grains. ^ 

Tfic hystrichosphaerids of the (Juilon microllora 
consist of species of Acluno.spJnicrn, C'Icistospluicri- 
dinni, IfystrichosphaeridiuDi, Spiniferitex etc., and 
the acrilarchs include the species of Bcdtisp/iaeridinni. 
'the fungal fruit bodies are referable tO' micro- 
thyriaceous (ascomycelous) fungi. 

Ttic tihundance of the spoies of the Polypodi- 
accae-Dicksoniaceae complex, and the occurrence of 
Vferidaciditcs, ln{rid)aailisporis, C'iihpiddtixporites, 
Cihoddifex and the pollen grains of ('onipositac 
{('onipositoipoUcnitcs), Sonneratiaceae ( 
pori/cs ), Dipici’ocarpaceae i^Fovcorctitrkolpuex), 
('ombretaceae {PsvndocofpopolHs), and Orosejaceac' 
{Onuitetraditcs, Droscridites) point towards the 
Miticene age for tlie Qiiilon beds. 'I'he Quilon 
micjoinora! assemblage is fairly comparable with' 
the Miocene assemblages of the Tiniwetok, l^’iji, 
Bikini aiHl I'alau islands of the Soutli l^icific area'^, 
Neyveli lignite and C'aiivery tiasiii of 'famil Natlu*'^'k 
Bengal basinaiul the Rusi/.i valley of Burundi'T 
While it is not possible at this stage to be specific 
as to the exact, hori/.on of the Quilon beds within 
the Miocene age, the spore and pollen assemblage' 
We have recovered generally supports the Lower to 
Midtile Miocene age (Burdigalian to Vindobanian) 
assigned to. these beds by the earlier workers 
on faunal evidence 

CobtSlDI'R/VnON OI’ PALAl'.OCLlMA'n-: AND DyiPOSlTtONAL 

Bnvironmbnt 

A overwhelming majority of the laxa with 
Recognizable botanical alfinitics indicate the presence 
of cither exclusively or chiefly tropical families ini 


the Quilon ilora. Mention must be made in this 
connection of the occurrence of such families as 
Cilcicheniaccae, Schizaeaceae, i^olypodiaceac, 
Aroideae, Palmae, I.ecythidaceae, Araliaeeac, Sym- 
plocaceae, Rhi/ophoraeeae, Sonneratiaceae, Bum- 
hacaceae, Mlppoerateaceae, C'aesalpiniaceae, C'om- 
bretaceae, Sapolaeeae, Si)ipteiocarpaceae, C'tenolo- 
phonaceac, Meliaeeae, Olaeaceae, Anacardiaceae, and 
Dro.seraceae. I'hc abundance of ferns and the 
presence of niptei'ocarpaccae, C'tenolophonaceae, 
Olaeaceae and Duiduuipn of St)nnci*atiaceac points 
towards heavy precipitation. It thus appears that 
the climate dui’ing tlie Neogeiic of Kerala was of 
the tropical humid type with plenty of I’ainfall. 
As the modeiii climate of Kerala is of tlie same 
kind, one is tempted to presume that perhaps there 
had not been much of a change in the climate of 
this region since the Ncogene times. 

A critical analysis of the diveise kinds of miero- 
lloral elements reeortled clearly indicate that neritie, 
shallow marine to hraekish walei' coiulititiiis pieviiiletl 
during the deposition of the Quilon beds. The 
earlier faunal evidence also pointetl to the same 
environment. There is no tioiibt that the Neogene 
Quilon Ilora was essentially of a coastal type, d'he 
record of [lollcn grains rcscmhliiig such accicdited 
mangrove laxa as lUirrinptonin of 1 .ecylliidaceae, 
RUizopiiora of Rhi/.ophoraccae, I.ntniiitzcrn of C'om- 
hrelaceac, Nipn and Irinrtcn of Balmae clearly 
testifies to the pre.sence of brackish water swamps 
and lagoons along tlie coast line. Present immediately 
interior ti) the mangrove belt of (he vegetation 
there were pi’ohably a niimhcr of fiesh water 
ponds (.khting the landscape as evidenced by the 
occurrence of die pollen grains tif Potamogetoiiaceae, 
I.cmiiaceae, Nymphaeaccae, and Myriophyllnni of 
I laloragaceac. 
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EQUATORIAL SPREAD-F CONFIGURATIONS 
AND MAGNETIC ACTIVITY 

Thi- moi phological characteristics of equatorial spread-F 
have bee;i extensively studied over the past two 
decades using published ionospheric data bulletins 
(Clcincsha and Wright^ and Skinner and Kelleher-, 
for earlier work). However, these investigations 
sulTer from the drawback that they do not take into 
consideration, the type of spread-F, as this is not 
given in ihc published data. A betrer approach that 
is now being adopted- ‘ is the direct use of ionograins, 
usually quarter-hourly, for the study of equatorial 
spread-F. 

Spread-F o \ equatorial ionograins usually manifests 
in two forms: range spread, or equatorial type spread-F 
and frequency spread or temperate latitude-type 
spread-F. Range spread-F on ionogranis is charac¬ 
terised by a general wide ling and diffusion of the F 
layer trace over the entire frequency range at which 
echoes are seen while in freque cy spread-F the 
widening and diffusion of the trace is present at fre¬ 
quencies at and around the critical frequency (foF-). 
The mechanisms responsible for the origin of these 
two types of equatorial spread-F are considered to be 
diffeenth Recently King'’ claimed that spread-F, 
in general (including equatorial spread-F), is not 
due to partial reflection from irregularities but due to 
total reflection from rather sharp tilts in the isoionic 
contours and that frequency spread-F is the decay 
product of range spread-F. However, Skinner and 
Kellher- argue that although i>blique rellcctions from 
inclined isoionic contours could lead to a broadening 
of the F layer trace, it is not a major factor in producing 
equatorial spread-F. A very recent study made by 
us on equatorial spread-F conligurations using 

quarter-hourly ionogram data of Kodaikanal for a 
six year period (1964-69) showed that both the range 
and the frequency spread-F configurations show a 
positive correlation with solar activity and the occur¬ 
rence patterns of the same show a significant simi¬ 
larity^. In. view of this observation, we further investi¬ 
gated another aspect of equatorial spread-F configu¬ 
rations, i.e,, their occurrence in relation to magnetic 
activity, using quarter-hourly ionogi^am data of 

Kodaikanal (Geomag. Lat. 0*6” N; Dip 3*5”), the 
results of which are present in this brief communi¬ 
cation. 

To investigate the dependence of the occurrence 
of the two types of spread-F configurations on magnetic 


activity, days in each month for the entire period 
(January 1964-December 1969) are divided into 
those of quiet and disturbed depending on whether 
AP (mag letic character figure) is < 5 or ^ 15 
respectively. This approach is followed in devia¬ 
tion to the alternative, often used, one of considering 
the “International Quiet’' and ‘disturbed’ days in 
each month, as an ‘ Interiiational Quiet day ’ in some 
months may only be equal to a ‘ disturbed day ’ in 
other months. For each month, the quarter-hourly 
ionogram data of Kodaikanal for the two sets of 
days are examined for the presence of either of the 
two types of equatorial spread-F configurations. 
It is to be pointed out here that the rather unusual 
forms of spread-F that are known to exist on equa¬ 
torial ionograms^"^ are not taken into consideration 
in this study. From these data, the monthly per¬ 
centage of each type of spread-F configuration is 
evaluated separately for both quiet and disturbed 
days. Median values of sunspot number corres¬ 
ponding to the quiet and disturbed days have also 
been obtained for each month. Running averages 
were then calculated to smooth out short term and 
seasonal variations. In Fig. 1 is shown the variation 



Fig. 1. Variation of perceitage occurrence of 
range and frequency spread-F with sunspot number 
for quiet (Ap^ 5) and disturbed (Ap ^ 15) condi¬ 
tions at Kodaikanal for the period 1964-69. 

of the percentage occurrence of both the range and 
the frequency spread-F configuration.s with sunspot 
number, for quiet and disturbed days. It can be 
clearly seen from Fig. 1 that the effect of increased 
magnetic activity is to reduce the occurrence of 
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;i.uf 1 s'CLjiic k" y sproiuj-l' ii hI (fiis jciiliirc 
is more cvidc-U duri'g iiiodcralc sjbir nc(ivi{y periods 
(K • 100) Ilia 1 diiriag law solar activity pcria.ds 
(R. 20). i'iiis result dilVers IVoin. the work of 

Chandra and Rastogi” wlio reported that frequeney 
spicad“F does not exhibit signilieant reduction due 
to luagactic disturbances. 

The above tindi ’g ei>upletl with our earlier obser- 
vatio.is'‘ 1)1 CLiuatorial spread-l ' eonliguriitions suggest 
that the most commoi forms of equatorial spread-1’ 
may be due to a same causative luechauism, as the 
statistical behaviour (dependence on solai activity, 
magnetic activity anti tuo dhly occurrence putteru) 
of the two types are found to be very similar. 

Indian institute of J. ! Ianiim.vi (i S.vstiu. 

Asli\)physics, B. Sukv.vnakavana Muumv. 

Kodaika ml (i24103, R. Sasidharan. 

Ju/y 7, 1975. 
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FRANK CONDON FA( I OKS AND r-CKNTROIDS 
OF C-X SYSIT:M of IMgll 

liAucocK' tiiscoveied tlie presence of Mgll in the 
sunspot a'*d stdar disk spectra. I)avis“ in an 
exhaustive, slutly of the spectrum of/Fiiegasi, a typical 
M type sta<' giaut, observed Mgll to tie an impoitant 
constituent of the star. In view of the aslrophysical 
importm.ee of the spectrum of Mgll, au attempt is 
made to ct)iupute Ihanck-Condon factors and r- 
cc'itroids, fur (he system (Khan-') using 

metlu)ds jiroposed by ITaser anti .larmain' and 
Nicholls and Jarmain-’ respectively. I'lic overlap 
integrals for this .sy.''lem arc evaluated by using 
Morse'* pole i.(ial function whose validity with respect 
to A-7T a!Hl X'^X! states has already been established 
(Patel”). 

The r-Centroids of the (3-X system ol,' Mgll mole¬ 
cule arc initially computed by graphical mcthocL 


I’hc energy dilfcrcnce (l-hu) ver.Mts intenuicloar 
sejiaratioti (/ ) plot is observed to be a parabola, a 
rare case, riic r-cenlroids are determincti by uring 
only an are of the parabola as .suggested by Michollsh 
h is interesting U) nt)tc that the r»eent.R)id.'' for some 
<d (ho bands (e.g., 2,2 band) w lu'se values 

lie (Hilside the parabola could not be obtained. The 
r-cenlroids l\>r the ('-\ system a-e also eoiuputcd 
using cjuadratic mcthoti and the values are presented 
i'» Table 1. 

TAni I 1 

/'ran/^.-Co/uIofi factars and r-eentvoids of C'~\ system of 


V Iv" 

A/.g// 

0 

nioieeide 

1 


0 e 

0-940 

0-058 

0()()2 

h 

1-737 



c 

1-737 



1 a 

0-05S 

0-813 


h 

215S 

1 -800 


e 

2-159 

1 • 800 


2 a 

O-OOI 

0- 124 

()-672 

h 

2-744 

2-203 


(’ 

2-743 

2-204. 

1-SYd 

(d) 

l'‘ranek-C’ondo > 

factors. 

.. 

u>) 

/•-C’c 'droids (A) 

by graphical 

mel/iod. 


(r) r-ccnlioids (A) hy quadratic method. 

Since an!(I is 2.S-57"J, Ida'ck-t'ondon raelnrs- 
are tlclcrmiucd by the analytical metluKl oi liaser 
and .larmai' W'ith /--shift eerreetion and arc 
leprescnlcd in Table I along with /--ecntroids. I reiii 
the table, it can be observed that (he T 0 sequence 
is die most intense one in aecordaree with the experi¬ 
mental obscrvalion, 

Spect roscopy I .abora lories, 

Andhra University, 

Waltair 530()()3, 

May 2S, 1975. 
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n.q.r. and structure of crystalline 

a, o'-DIBROMO-m-XYLENE 
Although there are two bromine atoms in the 
<^ompoLind a, a'"dibromo-/?-xylcnc, there is only one 
o.cj.r, line leported for this compound^ No data 
OJTL n.q.r. frequencies were available in literature for 
tine corresponding ortho and mela xylenes. Accord- 
isTg to the data given by Grot}i'\ the /// and p-xylcacs' 
crystals are monocliriic while the o-xylenc is ortho- 
rHombic. An investigatioa in our laboratory with 
a.H'i externally quen^ched super-regcncralivc UHF 
PLisiipull oscillator described elsewhere" revealed only 
a. single n.q.r. line at a frequency of 267*8 MHz at 
3*0om temperature in the ///-xylene while no signal could 
oc obtained for the o-xylenc. fn order to ascertain 
I'l'xore information about this iiUeresting situation 
oT the presence of o'dy a single n.q.r. frequency, in 
spite of the existence of 2 bromines per molecule, 
ctn attempt is made to obtain the orientation of the 
clitTerent C-Br bonds in the crystal by studying the 
^Iceman eflect of the n.q.r. lines in the compound a, a'- 
clibromo-/?/-xylene. The compound is obtained from 
IVtessrs. Koch-Light Laboratories, Inc. fts /nclt- 
iiTg point is 77" C. Single crystals of sufficiently large 
si:-?:e could not be obtained from solution. However, 
oylindrical crystals of sufficient size were grown from 
xiaclt using the Bridgmann technique. The oscillator 
is so mounted that the axis of the in.ducta'^cc coil is 
Korizontal and lies at the centre of a pair of Hclm- 
Koltz coils, which can be rotated about a vertical 
aixis, supplying the d.c. magnetic field. The crystal, 
nmoLinted in a crystal holder and |•)laccd within the 
i'lT-ciuctance coil, can be rotated about the axis of the 
ooil. By the combined rotation of the Helmholtz 
ooils and the ciystal, any orientation (/?,</*) of the 
ni“i,agn.etic field relative to the crystal can be obtained^ 

TThe application of a weak magnetic field results 
iin the splitting of the original n.q.r. line into two 
j^a.ir's of components. Th,e inner pair merges for 
}.*:>articular directions of the magnetic field which form 
ix cone with its axis as the principal electric field 
^gradient (e.f.g.) Z-axis. In this preliminary study, 
two loci are obtained. The directions of the princi- 
j 3 a.l e.f.g. Zi-axes were calculated by tiie least squares 
n-iethod suggested by Bucchi and CecchiL The 
clirections of the Z-axes of the e.f.g, tensor together 
with the inter.^al and external bisectors are given, 
i n Table I. The angle between the two Z-axes is 73". 

A. tabular form giving the number of equivalent 
diixections and the relations among them for crystals 
of various symmetries has been published recently 
t>y J. L. Narayan et al}. Comparison of the present 
observation with the table confirms that the crystal 
is monoclinic with one of the two bisectors parallel 
to the h-axis. Since the internal bisector is at right 


__ _ Table I 

Nucleus Locus 0 (fy Bisector 0 ^ 

I 68 0' 91' 40' Internal 90'20'301" 10' 

- Iir 30' 150' 30' Exlcriaisr 0' 30' 50' 

0 and <!.> arc Ihc longitudinal a^id azimuthal angles 
icIcired to tlie growth axis of the crystal as the polar 
axis. The fj> 0 plane is chosen arbitrarily in the 
crystal. 

angles to the growth axis, while the external bisector 
is inclined to it at an angle of 51", it is more likely 
that the //-axis is parallel to the internal bisector in 
which case, the growth axis might be parallel to the 
a or c axes of the crystal. 

The presence of only two loci and a .single n.q.r, 
ircqiicncy lor the compound gives rise to two possi¬ 
bilities, on the valid a.ssumptfon that the 2-axis of the 
e.f.g. tensor lies along the C-Br bond direction. The 
slTLiclurc of the molecule is Cp,H, (CH.Br),, and the 
two bromines replace ore hydrogen each in the two 
CH;, groups attached to the two carbons in the 2 
and 6 positions in a benzene ring. Since there is 
only a single n.q.r. frequency observed, both bromine 
nuclei must be present in chemically as well as crystallo- 
graphically identical surroundings. Since there are 
only two loci and hence two oricitations for the 
e.f.g. tensors (and hence for the C~B:r bonds as well) 
cither the two C-Br birncls in a molecule must be 
parallel to one another, there being two sets of mole¬ 
cules with their planes inclined to one another or 
the two C~Br bonds in a single molecule must be 
inclined to one another at an angle of 73", with only 
a single set of molecules all parallel to one anothei. 
Merc experimental evidence is insufficient to logically 
eliminate -either one of thc.se possibilities. However, 
with all the molecules in the crystal parallel io one 
another, a cleavage plane parallel to the plane of the 
molecules is very likely to be present. The absence 
of any cleavage plane in the crystal therefore Ic.nds 
weight to the former alternative, namely, the presence 
of two sets of molecules with their planes inclined 
to one another, the two C~Br bonds in any single 
molecule being parallel to one another. A simple 
calculation based on a tetrahedral angle between 
the C-C and C-Br bonds indicates that in this case, 
the two C-Br bonds in a molecule lie in a plane 
perpendicular to the plane of Ihc molecule oi either 
side of it. 

One of the authors (C. S. S.) is grateful to the 
C.S.LR. for the award of a Research Fellowship. 

Department of Physics, C. Subramanya Sastry. 

A.U. Postgraduate Centre, M. Rangacharyulu. 

Guntur 522005 D. Premaswarup. 

July 2, 1975. 
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GRAVIMETRIC DETERMINATION OF 

LANTHANUM WITH N-;7-CHLOROPHENYL- 
m-NITROBENZOHYDROXAMIC ACID 

A SUCCESSFUL quantitative gravimetric determination 
of lanthanum has been made in presence of several 
metal ions with N-/7-ch loro phenyl-m-jiitrobenzo- 
hydroxamic acid (N-p-Ch-Ph-m-NBHA). The 
lanthanum forms cannary yellow granular complex 
at pH 7*3 to 8*8 and the composition of the com¬ 
plex was found [Cj..jHj^O^N^Cl}.> La. 

The reagent was synthesized by the modified 
procedure of Tandon and Priyadarshini^. 

A standard aqueous solution of lanthanum (III) 
as nitrate containing 2*78 to 13*90 mg and about 
500 ml of double distilled water w'as taken in a 
litre beaker and heated to 60° C on a water bath ; 
then 20 ml of reagent solution in ethanol were 
added dropwise with constant stirring. The pH of 
solution was raised gradually by adding dilute 
solution of ammonium hydro.xide and the desired 
'pH was adjusted by ammonium chloride solution. 
The cannary yellow^ complex, so obtained, was 
digested for 3 hrs, over a water bath. The 
precipitate was filtered through a sintered glass 
crucible G 4 and washed thoroughly with hot water 
and finally w’ith 20^ aqueous ethanol. The com¬ 
plex was dried at 110° C and w'eighed directly as 
[Ci^H.^O^NXn^ La. 

The results of a few estimations of various 
quantities of lanthanum indicated that 2*78 to 
13*90 mg lanthanum could be determined with an 
accuracy of dr 0*01. 

Lanthanum could be separated from Ag“, Mn-,+ 
Cu“+, Zn-+, Ni-+, Cd-+, Hg-- and Ga^-^ by using 
0*1% KCN solution as a masking agent and Pb^+, 
Pd“+, Sn2+, Sb*^+ Bi*''»+, Zr-^-^ and Ti-^-^ by using 

0*1% citrate and o.xalate as masking agents. 

Lanthanum could also be separated from Al^"^, 
V*"+ and Mo^'-^ by using Mg-EDTA as masking 
agent. 

The I.R. spectra of the N-p-chlorophenyl-m-nitro- 
benzohydroxamic acid as mull showed the peaks 
at 3225, 1608 and 923 cm‘i due to stretching vibra¬ 
tions of O—H, C=iO and N—O respectively. After 


the complex formation, spectrum does not show 
any peak due to O—H stretching vibration 

(3225 cm'M- The absorption peak due to —C=0 
stretching vibration is located at 1555 cm'^ ; this 
lowering of carbonyl group frequency indicates 

the binding of carbonyl oxygen to the metal. The 
peak due to N—O stretching vibration is almost 
unaffected indicating that coordination is not through 
nitrogen. Based on the bidentate nature of the 
reagent, the complexation may be represented as 

3C^3HX4NX1 + La^J+-> 

La(Ch:>H-O^NXl). -1-3H+ 

The reagent is superior to others in the case of 
preparation, solubility in ethanol and keeping 
qualities in the solid form. The composition of 

the complex is definite and thus it is directly 
weighable. Complex precipitation and easy filtra¬ 
tion of the complex formed favour the use of this 
reagent as good gravimetric reagent for lanthanum. 
Low conversion factor (0*1419) is another 
advantage of this reagent. It may be advantageous 
therefore to replace the older reagents with this 
for the standardisation of mg amounts of lanthanum 
in solution. The method can successfully be applied 
for the gravimetric estimation of the lanthanides-. 

The authors wish to express their sincere thanks 
to Shri K. G. Pilley, Principal, Government 
Polytechnic, Ujjain, Dr. M. M. Bokadia and 
Shri S. D. Choubey. 

School of Studies in Padm.xkar V. KH/\DiK.itR. 

Chemistry, Par.\s C. Maru. 

Vikram University, Pr.akash C. Verma. 

Ujjain, May 1, 1975. 

1. Tandon, S. G. and Priyadarshini, U., J. Chem. 

Eng. Data, 1967, 12, 143. 

2. Khadikar, P. V., Maru, P. C. and Verma, P, C. 

(Unpublished results). 


OCCURRENCE OF KAEMPFEROL AND 
ALOE-EMODIN IN THE LEAVES OF 
CASSIA ALATA LINN. 

The leaves of C. alata were shown to have laxative 
action^, antitumour activity- ard irsecticidal propei- 
lies^. From the roots a-rd seeds of this plant Tiwari 
etald'^ reported the presence of ^-sitosterol, chryso- 
phanol, xanthones and two new anthraquinone pig¬ 
ments. The only report on the chemical co-'‘stituents 
of the leaves of this plant was by Hauptmann et al^ 
who reported the isolation of rhein and a yellow di¬ 
basic acid. 

In view of the reported medicinal properties a syste¬ 
matic chemical examination of the leaves of this 
ptot has be^A taken up and is described hereunder. 
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The alcoholic extract of 2 kg of the loaves was 
concentrated and towards the end water was added. 
The aqueous suspe-sion was then fractionated with 
petroleum ether, ether and ethyl-acetate to get the 
respective extracts. 

The petroleum ether extract was saponified and 
chromatographed over alumina when only one 
crystalline component was obtained, shining plates 
from acetone, m.p. 139" and analysed for 
acetate: m.p. 126'. These properties are in goad 
agreement with those of ^-sitosicro! ai-d its acetate. 
The identity was further con/lrmed by T.L.C. com¬ 
parison with authe'uic p-sitostcro/. 

The ether extract gave strongly positive tests for 
flavonoids a'>d anthraquimrnes. The residue was 
macerated with bc'^zene when practically all anthra- 
quinone positive substances were extracted. The 
remaining strongly fiavonoid posilivc jcsiduc when 
crystallised twice from acetone gave fine yellow 
cluster needles, m.p. 272-75' a<Hl analysed for 
CigHioO,.; m.p. 184-86"; methyl ether: 165-67'\ 
The piopcrties of the original substance and its 
derivatives agreed well with those of aempfcrol and 
its derivatives. The identity was established by m.m.p. 
and T.L.C. comparison, with authentic kaeinpfcrol. 

The benzene soluble faction from the above 
showed three anthraquinone positive spots in T.L.C 
(chloroform-metha -'ol 973: and ethyl acetate methanol- 
water 100: 16: 14). This residue was separated into 
acid and neutral fractions. 

The acid fraction on crystallisation from methanol 
yielded. rhci‘\ m.p. 315-17 ’ (dccomp.). [ts identity 
was established by preparing the acetate, m.p. 242-44 
(decomp.) and m.m.p. and T.L.C. comparison ethyl- 
acetate-methanol-water 100: 16: 14) with, authentic 
rhein. 

The neutial fraction on chromatography over 
silicagcl yielded an amorphous anthraquinone posi¬ 
tive substance w'hich could not be crystallised and 
hence was '•'‘ot examined further. An orange-yellovv 
crystalline compound, m.p. 223," was obtained from 
the benzone cluates. The compound gave a pink 
colour with 10% alcoholic alkali, a blood-red colour 
with cone, sulphuric acid, and a deep orange colour 
with neutral ferric chloride solution. The compound 
analysed for Cir,Hif,Or,; acetate: pale yellow needles 
from aceto'C, m.p. 172"; benzoate: pale yellow 
needles from acetone, m.p. 228". The properties of 
the original compound and its derivatives agreed 
well with those of aloc-emodin a'd its derivatives. 
Its identity was further confirmed by m.ni.p. and 
T.L.C. comparison (chloroform-methanol 97:3) with 
authentic aloe-emodin. 

A small amount of brown powder has separated 
from the ethylacetate extract which showed the 


ptesence of two components in. T.L.C. The residue 
on oxidative hydrolysis (refluxed for half an hour 
with 1% aqueous methanolic HCl containing 1% 
ferric chloride at 98 ) gave a positive colour reaction 
for anthraquipones. ft is evident from this that the 
original substance is a mixture of reduced form of 
anthraquinones. Further work could not be done 
due to dearth, of material. 

Thus, from the leaves of the plant jO-sitosterol, 
kacmpfcrol, rhein and aloe-cmodin were isolated, 
characterised and identified. Kacmpferol a'^d aloe- 
emodin are bci'ig repotted for the first time from 
this plant. 

Our thanks are due to Di. H. Fricdli, Sandoz Ltd., 
Switzerla^'d, for gift of authentic samples of some 
anth.raqui''one derivatives. Our tha-dcs are also due 
to Prof. L.. R. Row, Head of the Department of 
Chemistry, Andhra U-iiversity, for elemental analysis. 

Pharmaceutical Labs., J. V. L. N. Seshagiri Rao. 
Andhra University, P. S. R. Sastry. 

Waltair. ./////c 17, 1975. R- V. Krishna Rao. 
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ON THE OCCURRENCE OF GASTROPOD 
FOSSILS IN THE RANKER DEPOSITS 
AROUND DIDWANA, RAJASTHAN 

The present note records for the first time, the 
occuiTcncc ot a few well preserved fresh water 
gastropod fossils of a species, the Vivipara henga- 
Icn.Cis (Lamarck) collected from the grey coloured 
kanker deposits at a depth of 1-76 m from the 
surface :n the village Kaprod, 3 Km west of 
Didwana 27° 24' : 74° 34') town, Rajasthan 

(Geographical Map around Didwana. showing fossil 
locality). The kanker deposits are bounded by an. 
isolated spur, mapped as Aravallis by Heron^ have 
a wide horizontal distribution under a thin capping) 
of sand, occurring also at a depth of 3*05 m from 
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the surface over the halite deposits in Didwana salt 
lake area discovered recently, by the author-, and 
has been considered to be more than 10,000 years 
old by Singh ei aI.-\ based on carbon dating. Pascoe-*^ 
also considers these Ranker deposits belonging to 
the Older Alluvium of Holocene age. 


EEOLOCICAL flAP AROOHD DIDUAMA 



The collected gastropod fossils of V. bengalensis 
(Lamarck) ; family Viviparidae, range in size from. 
14*2 mm to 22-3 mm in length and ll*4inm to 
15*5 mm in breadth ; shells ovoidal, smooth, 
dextrally coiled with a thick periostracum; spire 
high consists of four rounded whorls ; body whorl 
fairly large; aperture entire, ranging from 6*1 mm 
to 10 mm in height and 6*5 mm to 13*1 mm in 
breadth, (Figs. 1-2). 


a. mto, 

of the country. Based on his detailed work, 
Prashad" has pointed out, the importance of this 
species in tracing the evolutionary trend of the 
Group V. bengalensis. According to him ‘It appears 
certainly that the V. bengalensis Group was evolved 
from some species like V. normalis (Hislop) of the 
Vivipari Dissimiles” Group. Secondly the occur¬ 
rence of this fresh water species in kanker deposits 
suggests that initially these sediments were deposited 
in fresh water conditions, thus strengthening the 
view held by Singh et a!., on the basis of palyno- 
logical evidences, that the salt lake was a fresh water 
one, to begin with. 

The author is deeply indebted to Dr. S. B. 
Bhatia, Reader, Centre of Advance Studies im 
Geology, Chandigarh, for the help he rendered in 
identification. ^ 

Department of Geology, N. M. Khandelwal. 
Govt. Bangur College, 

Didwana, District Nagaur (Raj.), 

April 10, 1975. 
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This fresh water gastropod fossil species, designated 
“Phasepachydolichia’' by Annandale^, has been 
recorded by several workers^'^^ from different parts 


RECORD OF NEW HOSTS OF 
GANEO TIGRINUM (TREMATODA : 

LECITHODENDRIIDAE) 

During a routine examination of reptiles and birds 
for helminths, tw^o specime''s of Ganeo tigriman 
were obtained from the small intestine of a pied 
myna {Sturnopastor contra) at Gaya (Bihar). Several 
specimens of this trematode were also collected from 
the small intestine a tortoise {Kccknga dhongoka) 
from the same locality. The worms were well developed 
and contained numerous embryo rated eggs. This 
trematode, first described by Mehra and Negi 
(1928)^ and also reported from toad- and a reptile 
{Chameleon zeylonicusY is a common intestinal para¬ 
site of frogs in northern India. With the exception 
of only one species, Ganeo gobindicY, the other eleven 
species of Ganeo are all intestinal parasites of anuran 
amphibia. The occurrence of the trematode genus 
Ganeo in an avian and a qhelonian host is recorded 
here for the first time. 
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It is now clear that Ganeo has a wider host range 
than what was believed earlier. The occurience of 
this gei'us in a bird is interesting from the point cf 
view of host specificity, because it is strange how a 
natural paiasite of poikilothermous hosts could 
grow into a well developed, egg-producing adult ir 
a bird. Parasitization of a definitive host involves 
successful entry of the infective stage. It is believed 
that the infective stage of Gaiieo enters the definitive 
host through some intermediate agent, probably an 
insect, which is ingested by it. In the present case, 
the entry of the infective stage of the trematode into 
the pied myna thiough insects feeding on mollusc 
tissue, appears quite likely, as the bird is ore of open 
cultivation and is chiefly insectivorous, feeding on 
caterpillars and all types of insects from amongst 
roots of grass. Furthermore, it appears as if the 
biochemical and biophysical demands of Ganeo a. e 
not very strict and are fulfilled in the intestine of 
any vertebrate. Its occurrence in fish, amphibian, 
reptilian as well as bird intestines suggests that its 
enzyme system works well ovei^ a wide range of 
fempeiatuie and its body proteins are less antagonistic, 
evoking almost no host response. 

Department of Zoology, C. D. P. Sinha.* 

Magadh University, D. P. Sinha. 

Bodh Gaya (Bihar), 

July 23, 1975. 

Present address: Department of Zoology, Gaya 
College, Gaya (Bihar). 
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GLUTAMATE DEHYDROGENASE ACTIVITY IN 
THE NORMAL AND DENERVATED GASTRO¬ 
CNEMIUS MUSCLES OF FROG 
RANA HEXADACTYLA 

Progressive decrease of oxidative and glycolytic acti- 
vity^~^ and an increased proteolytic activity®-^ are the 
prominent features of myopathies such as nutritional 
and hereditary muscular dystrophies and the atrophy 
resulting from disuse, denervation and tenotomy. 
Under these conditions if the carbohydrate and 
protein metabolisms are altered, the glutamate dehydro¬ 
genase, which catalyzes a key reaction in these meta¬ 
bolic pathways, may be affected. Hence, an attempt 
is made in the present investigation to study the 
activity pattern of this enzyme in the denervated 
tnuscle, 


Rana hexadactyla of medium size uere de:ier%ated 
by sciatic nerve section under aseptic conditions. 
The frogs \sere fed ad lib v.lih cock«'oaches. After 
1, 2, 3 and 4 weeks post-operai!\ei>'. ilie arimals 
were sacrificed, both the der;e:*\aied a!'d the contra¬ 
lateral control gastrocnemius muscles uere excised 
quickly, 10% (W V) homogenates of the tissues were 
prepared in 0-25 M sucrose a 'd ce iri'uged at 2,500 
rpm for 15 min., 0-4 mi of each super aia: t iconiajning 
40 mg tissue^ v\as assayed for the glutamate dehydro¬ 
genase (GDH E.C. 1.4.1.3) acti\iu b} the method of 
Lee and Lardy (1965)'. Frotei iexels ysere deier.mi .ed 
by the method of Lowry et aL n95l)-. 

Progressive decrease of GDH acii\iiy was found 
in the muscle after denervati.:", the decrease being 
37% after four weeks (Table 1). Similar decrease 
in GDH acti\ ity has been reported earlier i; the rat 
hemidiaphragni^ ard in the pedipalpal muscle of 
scorpion^. The decrease in the activity of GDH 
may be due to the distintegration cf mitochondria, 
since fiagmentation of fiber miiochondria has bde.i 
reported in the atrophied muscle*'*. Further, GDH 
has been shown to be sensitive to the levels of NADH 
ifi vitro^^. A high concentration of N.A.DH leads 
to a decrease of GDH activity.^L So it can be 
presumed that a prorrirent rcie might be played by 
NADH i^ the inactivaticn of GDH; for it is known that 
the ratio of NADH NAD increases i:': the skeletal 
muscles of genetically dystrophic and vitamin E 
deficient animals\ Present results suggest that 
a similar phenomenon might happen in deiervated 
muscle also. 

The substrate conceniration velocity relationships 
of the enzyme showed a decreased maximal velocity 
(V ) and inaeased Michaelis-Menie.^ constant 
(km) cTable I). The NAD dependant activity of 
the enzyme also revealed that on denervation, the 
^mai decreased and Km increased showing a 

general deterioration in the afri'’ity of the denervated 
muscle enzyme with both the substrate and coe.izyme. 
However, the enzyme of both normal a"d de eivated 
muscles had a lower Km value for NAD than for 
glutamate, indicating preferential binding of coenzyme 
with the enzyme. 

The detoxification of ammonia is mainly achieved 
either by the formation of glutamine from glutamate 
(catalyzed by glutamine synthetase activity) or by 
the formation of glutamate from the keto acids 
catalyzed by GDH. Glutamine svnihetase activity 
was not detected in the amphibian gastrocnemius 
muscle (Unpublished observation of Prameelamma) 
and the GDH activity was also low in the denervated 
muscle indicating less mobilization of ammonia. 
Hence it can be assumed that the glutamate deaminating 
activity by GDH in the denervated muscle is decreased 
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Table I 

GDH activity, expressed in (x. moles of formazanirng. profeiii//ir. 







Kr.ctic parametei 

•3 of GDH activity 


1st week 

2nd week 

3rd week 

4th week 

Glutamate 

NAD 






V 

max 

(ju. Moles) 

Km 

(mM) 

V 

max 

(jjL Moles) 

Km 

(mMj 

Normal Muscle 

.. 0112 
rrOOlO 

0 097 
i0'012 

0-099 

±0-015 

0-102 

±0-020 

0-092 

0-464 

0-08 

0 005 

Denervated Muscle 

.. 0103 

zhOOll 

0-077 
±0 012 

0-073 

±0-011 

0-064 

-0-014 

0-061 

0-740 

0-053 

0-015 

% Decrease 

goy 

°/o 

20% 

23% 

37% 






/7>0-05 

/?>0-05 

p>0‘02 

p>0 01 






so that this enzyme system may not add further 
ammonia toxicity to the already existing antmonia. 

One of the authors (Y. P.) is grateful to the U.G.C. 
of India for awarding a Junior Research Fellow¬ 
ship. 

Department of Zoology, Y. Prameelamma. 

Sri Venkateswara University, K. S. Swami. 

Tirupati 17502, August 12, 1975. 
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CUTICULAR ADAPTATION IN A COPEPOD 
PARASITE PENNELLA ELEGANS 
Previous work on Pennell ids show that the cephalo- 
thorax is modified into a narrow cylindrical and 
often coiled structure, known as ‘neck’, without a 
carapace, unlike in closely related free living types 
like caligids, which possess a broad, flat cephalo- 
thorax covered with a carapace^Such a modifica¬ 
tion has been suggested by Wilson^ as an adaptation 
to enable the parasite to penetrate into the host’s 
flesh. It is not known what structural and chemical 
peculiarities of the cuticle of this neck region allow 
for the flexibility of the parasite and the present 
investigation is an attempt in this direction. 

The thin outer membrane corresponding to the 
epicuticle in Pinnella elegans is homogeneous and 
stains deep blue with Mallory’s triple stain-^. This 
condition is in contrast to the reports of the earlier 
workers on the decapod crustaceans in which the 
epicuticle stained red with Mallorydue to the 
presence of fuchsinophilic protein considered by 
Dennell and Malek‘, and Krishnan"^ as .the precursor 
for tanning. 

The epicuticular protein of the cuticle of decapod 
crustaceans has been reported to be positive to 
xanthoproteic and Milloa’s tests In Pennella 
elegans, the cuticle of the neck is. negative to these 
tests. Ferric chloride and argentaffin tests, indicative 
■of phenols, are also negative^o. In decapods, the 
epicuticle and the outer regions of the procuticle 
which. would undergo tanning show the presence of 
f.uchsinophil protein together with diphenols and an 
■oxidase involved in the oxidation, of diphenols to 
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quinones. The negative results obtained with catechol 
test in the cuticle of neck may indicate the absence of 
phenol oxidase^k The epicuticle reacts only to 
the Biuret test indica^^ing the prcoence of the simple 
protein'^- as in the inner endocuticle of decapod 
crustaceans. It may therefore be inferred that the 
chemical constitution of the cuticle of the neck 
region is such that it cannot be tanned. 

The procuticle, in addition to the possession of 
horizontal lamellations reported in previous work, 
shows transverse patches of denser material alter¬ 
nating with the regions which are light staining 
in Pennell a ele^ans (Fig. 1), The denser regions 
stain deep blue and the lighter region light blue in. 
Mallory. This pattern of the procuticle is unlike 


fixed by the horns in the tissues of the host, the 
necessary flexibility needed for the animal seems 
to be provided by the cuticle of the neck region. 

I am thankful tO' Prof. G. Krishnan, Former 
Director of Zoological Research Laboratory, 
University of Madras, for his guidance. My 
thanks are due to Prof. R. Natarajan, Director, 
fc r critically .lending through the mainiscript. 

Centre of Advanced Study in T. Kannupandi. 

Marine Biology, 

Marine Biological Station of 
Annamalai University, 

Porto Novo 608 502, 

Tamil Nadu, May 9, 1975. 
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—Epidermis 





Fig. 1. Transverse section through the cuticle of 
triple stain. 

any reported in other arthropods so far studied. 
Another feature which may be significant is that the 
entire procuticle also reacts only to Biuret test as 

the epicuticle^ 

Chromatographic analysis for amino acids of the 
cuticle of the neck following the method of Giri 
and Rao^’^ showed 13 amino acids, namely, alanine, 
arginine, aspartic acid, glutamic acid, glycine, 
histidine, hydroxy proline, isoleucine, leucine, lysine, 
proline, serine and threonine and absence of 
aromatic amino acids and sulphur containing amino 
acids which are involved in the hardening of the 
cuticle. 

The absence of any trace of hardening, the 
presence of a simple protein forming the basal 
matrix of the procuticle and the structural 
peculiarities noted in the procuticle may suggest 
that all these contribute to flexibility of the cuticle. 
This is significant in the light of the observations 
reported by Quidori-* and Wilson- that it is tho 
neck region that functions in a Corkscrew like 
fashion enabling the parasite to penetrate deeper 
into the tissues of the host. With the head region 


the neck of Penn cl la ele^afis, stained in Mallory’s 
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A VIRULENT BIOTYPE OF RACE 77 OF LEAF 
RUST OF WHEAT AND ITS SOURCES 
OF RESISTANCE 

A CONVENTIONAL apptoach in the iidentification of 
rust races lies in the use of standard differential 
which, however, are not ideal for the detection of bio¬ 
types within races. Stakman'^ emphasised the need 
of the inclusion of additional varieties in the stan dard 
differentials for this purpose. Accordingly, lO 
additional varieties (UP 215, UP 319, WG 357, Nt 
5439, HD 4502, HS 1138-6-4, Kalyansona, Moti, 
Sharbati sonora and Sonalika) were used in the diffe¬ 
rential set for the identification of the races and the 
biotypes of leaf rust of wheat. 

During the crop year 1973-74, a collection of leaf 
rust of wheat on variety CC 62 from Dharwar 
(Karnataka) on analysis yielded race 77 which pro¬ 
duced infection type “ 4 ” on wheat variety, NI 5439 
being resista.nt to type race 77, reported from L'dia*^ 
in 1955. Later the test isolate was met with in 
several samples of important wheat varieties. 

Single spores were picked up from susceptible type of 
pustule developed on NI 5439 and inoculated on 
Agra local wheat (one spore per leaf). Single pus¬ 
tules as developed were increased separately. Each 
single spore culture of the test isolate was analysed 
on the differential set^ along with the additional 
varieties mentioned above. It was observed that each 
single spore culture produced identical infection on 
each variety of the set and the disease reactions were 
in confirmity with those produced by the test 
isolate. 

One of the single spore culture of the test isolate 
was further compared with type race 77 for infection 
types produced on the differential set. The two 
differed in their pathogenicity. Var. NF. 5439 was 
susceptible to the test isolate and resistant to the 
type race 77; because of the difference in their patho¬ 
genicity the test isolate has been designated as 77-A 
and deposited in the Type Culture Collection at this 
laboratory. 

In all, 11 samples yielded the test virulence. Nine 
out of 11 samples were from Tamil Nadu and one 
each from Karnataka and Madhya Pradesh. In 
the very first year of its appearance its frequency was 
1-7% as against 15*0% frequency of type race 77. 
The fact that the test isolate was met with in several 
samples from Tamil Nadu, indicates that, probably, 
its original home is somewhere in the Nilgiris. 
The original home of race 104 of leaf rust has been 
reported to be in Nepal hills“. It is apparent, therefore, 
that the foci of infection of leaf rust of wheat 
exist both in Nepal hills in the north and Nilgiri 
hills in the south. 


The appearance of virulent biotypc 77-A made 
it obligatory to have information on the resistant 
donors which can be exploited in the breeding pro¬ 
gramme. Since race 77 is quite virulent and is quite 
widespread it is, therefore, desirable to have infor¬ 
mation on the resistant do.nors against both the 
virulences, /.e„ race 77 and biotype 77-A. The 
wheat varieties (181) were tested in the seedling stage 
and the information on resistant donors is as follows. 

Resistant Donors Agoinst Race 77 

NI 5439, HD 2012, HD 2099, HP 1102, L 104, 
L 117, L 118, L 122, L 127, L 128, L 144, Tanori 71, 
Yogin 53, and Nadodores; all these cultivars were 
susceptible to biotype 77-A. 

Resistant Donors Against Race 77 and Biotype 77-A 

HD numbers 1739, 1928, 1999, 4502, 4530, H, 
7484, HI 7628, Raj 911, WL 1002, HS 38, VL 4171 
NS 879/4, N 5749, IWP 500, IWP 503, HW 153, 
MP 112, MPO 193, Anzas, Burgas-2 Gaza and 
Yuma. 

There are a number of varieties which are resis¬ 
tant to type race 77 but these are susceptible to bio¬ 
type 77-A, A number of cultivars resistant to both 
the viriile.nces were also identified. These cultivars 
would be useful in the hybridization programme 
because these can confer resistance against both 
virulences, Cultivars, resistant to all rhe krown 
virulence.' of leaf rust in the courtry, were also 
iaentifiea. These are IWP 500, FWP 503, HW 153. 
NS 879/4 and Burgas-2. 

Authors wish to express their gratitude to Dr. 
A. B. Joshi, Director, Indian Agricultural Research 
Institute, New Delhi-110012, for his keen interest 
during the course of these studies. 

Plant Pathological Research S. K. Nayar. 

Siaiion, Sheoduan Singh, 

(lARI), Flowerdale, Sinila-2, S. K. Sarma. 

March 1, 1975. 
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ELECTROPHORETIC VARIATION IN 
HAEMOLYMPH PROTEINS OF THE TOBACCO 
CATERPILLAR, SPODOPTERA LITURA (F.) 
INFECTED WITH A NUCLEOPOLYHEDROSIS 
VIRUS 

Nucleopolyhedroses cause considerable derange¬ 
ment in the physiology of infected insects. Changes 
in the protein and the amino acid metabolism have 
been reported in several cases^ In the present paper, 
changes occurring in the electrophoretic pattern of 
haeniolymph proteins in the case of nucleopolyhedro- 
sis virus infected larvae of Spodoptem litura are 
presented. 


D H 



Fig. 1. Disc electrophoretic pattern of haemolymph 
of healthy (H) and diseased (D) larvae of Spodoptera 
a turn (F.). 

Freshly moulted fourth instar larvae of S. lituva 
were infected by feeding them on castor leaf disc 
spotted with 10/xl of virus suspension containing 
4 X 10® inclusion bodies. The larvae were reared 
individually a’''d inactivated in chips of ice, and lOjal 
of the blood was removed by clipping off, the first 
pair of prolegs. Whole blood from each insect was 
diluted with 100/xl of 40% sucrose. Ten pA of 
diluted blood was used for disc electrophoretic sepa¬ 
ration using acrylamide gel according to the method 
of B. J. Davis^. The current supplied was 3 mA 
per tube at 100 V for 60 minutes. Amido-Schwartz 
1% in 7% acetic acid was used to stain the gels and 
7% acetic acid v/v was used for destaining and pre¬ 
servation. Electrophoretic pattern of haemolymph 
protein of diseased larvae during advanced stage, i.e., 
two days prior to death was compared with that of 
the healthy individuals. 


the Editor 24s 

The haemolymph of healthy 5. iinrra larvae 
showed thirteen protein bands uiih poorlv stained 
Qilfused banas at the lower end of ihe column and 
well-stained conentrated bands at the top (Fig. 1). 
The latter two extensively stained and broad ba^^ds 
at the top appear to be a combination of two or more 
protein fractions. In the case of larvae infected 
with a nucleopolyhedrosis virus, a decrease in the 
concentration of the two main slow moving protein 
fractions and almost total depletion of the other 
protein bands has been observed (Fig. 1). This 
result is in close conformity with the earlier reports^* 
The staining intensity of the various bands bv Amido- 
Schwartz is indicative of the relative protein concen- 
tration. From the pattern developed, it is appa¬ 
rent that there are a few complex bands with similar 
mobilities and character. This should be subjected 
to further separation. 

Since fat body, (the primary tissue infected by the 
nucleopolyhedrosis virus of all lepidoptercus insects) 
is the site of synthesis of haemolymph proteins^’®, 
the decrease in the total protein may be due to sup- 
pressio.n of host protein synthesis and. or 0 ^ its 
degradation because of severe functional lesions of 
the fat body. 

The authors are thankful to Dr. Sadasivam, Asso¬ 
ciate Professor of Biochemistry Department, for 
his encGuragement in this aspect of study. 

Department of Entomology, K. Naravana.v. 

Tamil Nadu Agril. Univ., N. .Musht.aq Ahmed. 
Coimoatoie 641 003, T. R. Subr.a.m.anum. 

September 30, 1974. 
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A NOTE ON NEMATODE FUNGAL COMPLEX LN 
CROSSANDRA (CROSSANDRA UNDULAEFOLIA 
SALISB.) IN COIMBATORE 

In recent years a marked decline in the cultivation 
of Crossandra in and around Coimbatore, Tamil Nadu, 
has been noticed. The seedlings do not establish 
well on transplanting. The grown-up plants appear 
chlorotic and exhibit wilt symptoms in many areas. 
Survey of Crossandra fields was therefore carried out 



744 

to ascertain any possible nematode-fungal complex 
on this crop. Infested soil and root samples were 
collected from different localities. Centrifugal flota¬ 
tion technique- was adopted for the nematode 
recovery. 

The examination of soil and root samples have 
shown the presence of two nematode species Praty- 
lenchus delattvei and Helicotylenchus clihystera consis¬ 
tently in association with crossan.dra. The popu¬ 
lation of Pratylenchus ranged from 95 to 286 per gm 
of root and 83 to 524 per 250 cc of soil respectively. 
Similarly, the population of the spiral nematode, 
Helicotylenchus^ ranged from 5 to 269 per gm of roots 
and 22 to 238 per 250 cc of soil. Species of other 
genera, Rotylenchulus, Hoplolaimus, Tylenchorhynchus 
and Xiphinema were noticed in negligible numbers 
in one or two localities only. The roots with distinct 
lesions, when plated on agar meaium, yielded Fusariiini 
solani. 

Reports of association of Pratylenchus spp. with 
the Fusarium spp. causing wilt diseases in lucer:Te\ 
pea^, etc., and Helicotylenchus nndticinctus and 
Rhizoctonia complex on banana-*, and H. clihystera 
and Phytophthom cinnamomi on pine^ are well known. 
A similar association nl^y be present in. the decline 
of Crossandra around Coimbatore. 

The authors thank Dr. Snyder, Department of 
Plant Pathology, University of California, Berkeley, 
U.S.A., for identifying the fungus. Dr, T. R. Subra- 
roaniam. Head of the Department of Entomology, 
for the facilities given to conduct the studies and 
the Tamil Nadu Agricultural University for permitting 
to publish the findings which formed part of M.Sc. 
(Ag.) thesis submitted by the senior author. 

Department of Entomology, A. Srinivasan.* 

Tamil Nadu AgrI. University, T. S. Muthukrishnan. 
Coimbatore-641 003, 

July 28, 1975. 
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MATERNAE INFLUENCE ON BACTERIAL LEAF 
BLIGHT REACTION IN RICE 

The influence of maternal parent on the expression 
of bacterial leaf blight disease, incited by Xanthomonas 
oryzae (Uyeda et Ishiyama) Dowson, in rice has 
not been studied in detail so far. Ratho et al. (1975) 
from their diallel analysis studies, reported the pre¬ 
sence of maternal effect and other reciprocal diflerences 
for both tillering stage as well as boot leaf stage 
reactions of this disease-. The present paper reports 
the reciprocal differences in respect of 21 crosses and 
their reciprocals tested at tillering and boot leaf 
stages of plant growth. 

The parents used in the present study were, Tainai-S 
mut. 587-4, (T. 3 mut) Lacrosse .• Zcfith-Nira (LZ- 
Nira), Wase aikoku-3, the resistar.t dolors, Tkm-6 
the moderately resistant and Ambemohor, Ratna 
and Padma the susceptible parents. Crosses were 
made in a complete dial lei ic pattern. The 42 
along with the parents were grown in two sets, each 
in a complete randomised block design with two repli¬ 
cations under high nitrogen fertilization (100 kg 
N/ha). The plants were clip inoculated (one set at 
tillering stage and the other at boot leaf stage) with 
the bacterial cell suspension (ca. 10^ cells/ml) prepared 
from a 48 hr old culture of a virulent isolate (Isolate-l) 
of X. oryzae grown on potato sucrose agar medium. 
The length of lesion developed below the point of 
inoculation was measured on the 15th day after inocu¬ 
lation. Significant reciprocal diflerc'ce in disease 
reaction was estimated for each cross by F test where 

Larger variance 

p = —^;-of the cross and its reci- 

Smaller variance 

procal involved. 

The data on the presence of significant reciprocal 
difference in different crosses are presented in Table 1. 
An'iong the 21 cross combinations, significant 
reciprocal differences could be detected only in six 
crosses at tillering stage and eleven at boot leaf stage, 
out of which four were common for both the stages. 
The cross combinations LZ-Nira x Wase aikoku-3, 
LZ-Nira :: T. 3 mut., Wase aikoku-3 •: T. 3 mut. 
and Tkm-6 x Padma exhibited significant reciprocal 
differences at both the stages. The first three crosses 
involved resistant :< resistant parents while the last 
one was between moderately resistant and susceptible 
parents. The crosses involving Ratna as the susceptible 
parent in Ratna x T. 3 mut. and Ratna x LZ-Nira 
had significant differences only at Tillering stage. 
Hence, it is seen that, of all the crosses involving 
resistant parents, the one between moderately resis¬ 
tant X susceptible parents and the other two between 
the resistant x susceptible parents showed significant 
differences only at tillering stage. Highly signi- 
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Table I 

Reciprocal differences for bacterial leaf blight reaction in different crosses 


Tillering stage Boot leaf stage 

Cross ---------- 

Variance Variance of F Variance Variance of F 

of cross reciprocal of cross reciprocal 


Ambemohor x LZ-Nira 
Ambemohor x Wase 
aikoku-3 

Ambemohor x Tkm-6 

Ambemohor x Ratna .. 
Ambemohor x Padma 
Ambemohor x T. 3 mut. 

LZ-Nira x Wase 
aikoku-3 

LZ-Nira x Tkm-6 
LZ-Nira x Ratna 

LZ-Nira x Padma 
LZ-Niia X T. 3 mut. .. 
Wase aikoku-3 x Tkni-6 

Wase aikoku-3 :; Ratna 
Wase aikoku-3 >: Padma 
Wase aikoku-3 x T. 3 
mut. 

Tkm-6 X Ratna 
Tkm-6 X Padma 
Tkm-6 X T. 3 nmt. 

Ratna x Padma 
Ratna x T. 3 mui. 
Padma T. 3 mut. 


4*75 

2*87 

3*65 

3*73 

5-29 

3*05 

7-87 

2*35 

0*59 

0*44 

4-75 

2*11 

0-64 

13*06 

1L68 

3*29 

6*37 

19*87 

20*64 

20*90 

0*54 

6*94 

1*85 

1*65 

2*76 

0*65 

9*10 

8*89 

1*92 

0*09 

1*32 

1*33 

3*87 

0*05 

1*87 

3*50 

3*69 

6*95 

5*54 

0*81 

8*66 

7*34 


1*66 

17*71 

1*02 

33*20 

1*73 

5*81 

3*35 

1*76 

1*34 

0*23 

2*25 

19*41 

20*41+ 

0*70 

3*55 

39*02 

3* 12'*' 

16*70 

1*01 

142*72 

12*85* 

26*81 

1*12 

23*98 

4*25 * 

5*82 

1*02 

24*14 

21*33+ 

1*44 

1*01 

128*64 

77*40+ 

83*57 

1*87 

1*84 

1*88 

1*23 

6*84+ 

17*21 

1*18 

45*36 


1*31 

13*52- 

35*00 

1*05 

25*49 

4*39* 

8*15 

4*63 

0*18 

1*28 

20*74 

1*07 

14*97 

21*39- 

0*88 

44*34-r 

9*47 

1*76 

0*60 

237*87- 

5*51 

4*87- 

22*87 

1*05 

2*02 

oo 

00 

24*32 

1*01 

6*21 

4*31* 

32*97 

3*90* 

1*81 

46*17- 

12*01 

6*53* 

10*77 

8*75-- 

7*58 

2*27 

47*98 

1*06 


* and + Significant at 5% and 1% levels respectively. 


hcant reciprocal differences were observed for the 
cross Tkm. 6 x Padma followed by Wase aikoku-3 
x T. 3 mut. and LZ-Nira x Wase aikoku-3. 

Crosses involving resistant x moderately resistant 
parents such as Tkm-6 x T. 3 mut. and LZ-Nira 
Tkm-6 exhibited significant difference at boot leaf 
stage only. Similarly among the resistance x 
susceptible combinations such reciprocal differences 
were seen only in two cross combinations (Ambe¬ 
mohor x LZ-Nira and Padma x LZ-Nira). Among the 
moderately resistant x susceptible combinations, 
besides the cross Tkm-6 x Padma being common 
to both the stages, Ambemohor x Tkm-6 and Tkm-6 
X Ratna exlhbited significant differences in reciprocal 


crosses. One cross combination involving susceptible x 
susceptible parents (Ratna •' Padma) showed the 
presence of reciprocal difference at boot leaf stage 
only whereas there was none at tillering stage. 
Highly significait reciprocal difference was observed 
in the cross combination LZ-Nira .< Padma at boot 
leaf stage which did not reveal any difference at tillering 
stage. 

Rath and Padmanabhan (1972) observed significant 
reciprocal differences for the type of lesion, number 
of lesion and reaction to blast disease of rice in 
certain cross combinations^. Data obtained from the 
present study provide adequate information suggest¬ 
ing that reciprocal differences do exist at least in 
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certain cross combinations and maternal parents 
itt^ience the expression of disease reaction to a 
detectable degree. 

Deep appreciation is extended to Dr. S. Y. Padma- 
nabhan, Director and Dr. N. K. Chakrabarti, Head, 
Division of Plant Pathology, Central Rice Research 
Institute, Cuttack, for providing facilities and their 
keen interest in the study. 

Central Rice Research Institute, P. Nayak. 

Cuttack-753006 (Orissa), India, S. N. Ratho. 

/nfy 9, 1975. R. N. Mishra. 
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POWDERY MILDEW RESISTANCE IN PEA 
(PISUM SATIVUM L.) 

Powdery mildew is a very serious disease of pea; 
caused by Erysiplic polygoni D.C. It has become 
a serious threat to pea cultivation in India. 
VasLideva*^ estimated the losses caused by this disease 
to the tune of 23% but during years of 
epidemic, these losses increase enormously. 
Although effective chemical control measures are’ 
known, yet evolution of some suitable resistant 
variety is essential, pifferent pea workers HarlandC 
Haringa ct and Pierce-'** have tried to develop 
varieties with adequate resistance to powdery mildew. 
Present investigation was taken up to study the 
mode of inheritance of resistance to this disease 
and also to evolve resistant and high yielding 
varieties of pea. 

Six hundred and fifty-five strains of pea were 
screened in the year 1970-71 and six strains were 
isolated, which possessed 95% resistance, 
T 10, P 185, P 388, 6583, 6587 and 6588 
which showed similar resistance in subsequent 
years as well, but being table pea with wrinkled 
seed, they were found inferior in yield as compared 
with the field variety T 163, which was found to 
be highly susceptible. In order to transfer resistance 
to the field pea, three crosses, viz., (T 10 x T 163). 
(P 185 X T 163) and' (6583 xT 163) were made 
during 1972-73. 

The Fj’s were raised during 1973—74 both under 
controlled and uncontrolled conditions. For the 
control of the disease, four sprayings of sulfur 
(Sulfex) at 2*5 Kg per hectare were given at an 
interval of seven days, soon after flowering stage. 
Under uncontrolled conditions, the epidemic of the 
disease was created at adult stage by shaking 
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spore-bearing parts of pea plants over the popula¬ 
tion to be tested, followed by application of a 
fine spray of water in the evening. All the F^’s 
were found to be seriously affected. In F^ grown 
during 1974-75, the number of susceptible and 
resistant plants was recorded in each of the three 
crosses and their ratios were tested by Chi-square 
test. 

The F| porgeny of T 10 x T 163 during 1973-74 
was found completely susceptible while data given 
in Table I showed that the F^ population segregated 
in ratio of 3 susceptible and 1 resistant. This 
clearly indicated that the susceptibility is controlled 
by a single dominant gene. 

Table 1 


Segregation in generation of 

crosses 

susceptible X resistant 


Number of 
plants ill F 2 

Chi- 


Crosses '% c 

0 c/l 

square 
(3 : 1) 

P 

3 <D 



1 . T10xT)63 336 133 

2-826 

0-10-0-05 

2. P185XT 163 571 165 

2-616 

0-20-0-10 


3. 6583 xT 163 500 167 O-OOl 0-98-0-95 

Pooled 1407 465 0-025 0-90-0-80 


The two other crossed populations behaved 
similarly. Fj,s an both, 'the populations, viz., 
U) P185 X T163 and (//') 6583 x T 163 were 
found to be completely susceptible while F., gave 
a good fit to a 3:1 ratio where resistance was 
found to be due to monogenic recessive homozy¬ 
gous condition. These findings are in conformity 
with those of earlier workersThus present 
findings reveal that powdery mildew resistance in 
pea is a monogenic recessive trait. 

Division of Genetics and J. K. Saxena. 

Plant Breeding, R. M. Tripathi. 

C.S. Azad University of R. L. Srivastava. 

Agriculture and Technology, 

Kanpur, April 15, 1975. 
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euphorbia GENICULATA LINN. 

A NEW HOST RECORD FOR 
SCLEROTIUM ROLFSJl (SACC.) GUR. 

During July, 1975, a serious stem and root rot disease 
of groundnut caused by Sclerotiimi rolfsii was obser¬ 
ved at Gorakhpur specially in the fields with high 
moisture due to rains. Apart from groundnut, 
plants of Euphorbia geniculata growing in the field 
as weed, were found to be severely infected with the 
same fungus showing almost similar symptoms, /.e., 
stem with necrotic zones bearing white superficial 
mycelium and sclerotia generally aggregated along 
the affected stem portion of the plants. 

Repeated isolations made on potato dextrose agar 
yielded Sclerot/uni rolfsii Pathogenicity was established 
by inoculating many stems and branches of the plants 
with mycelial bits on one week old culture and by 
incubating them in a humid chamber at room tempe¬ 
rature 26 ± 3° C. Initiation of the symptoms were 
observed after 30 hours of incubation. Severe 
rotting of the affected plant parts with profuse mycelial 
growth and abundant sclerotia! initials was encoun¬ 
tered after 50 hours. 

Sclerotium rolfsii causes diseases of many economi¬ 
cally important plants. Euphorbia geniculata can 
be thought to act as an alternate host and dormant 
sclerotia perennating on the infected plant debris may. 
provide inocula for the recurrence of the disease. 
Although, Sclerotium rolfsii has been reported on 
several plants from India,it is a new host 
record for the fungus from this country. The transfer 
of the culture is being deposited in Kew, 

England. 

The author’s sincere thanks are due to Dr. fC. S. 
Bhaigava, Senior Professor of Botany, University 
of Gorakhpur, for providing facilities. 

Department of Botany, Kamal and S. Singh. 

University of Gorakhpur, 

Gorakhpur, July 31, 1975. 
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IN VITRO PRODUCTION OF INDOLE ACETIC 

ACID BY CERCOSPORA CITRULLINA CKE. 

Many plant pathogens have been knovvTi ro syn¬ 
thesise Indole acetic acid (lAA) from tr\prophan. lAA 
synthesis by leaf spot pathogens like Helmintho- 
sporiiim orzyae and Pyrlcularla oryzae and its 
participation in the disease development has been 
suggested by several workers-^'^^. Leaf spots caused 
by species of Cercospora and their ability to 
synthesise lAA has not been worked oui in detail. 
The present study deals with the ability of Cerco¬ 
spora citridlina Cke., the leaf spot pathogen of 
muskmelon, to synthesise lAA from tryptophan. 

Fifty ml of Czapek's medium were mixed with 
0*1% of tryptophan in 250 ml Erlenmeyer flasks, 
autoclaved and inoculated with 8 mm discs of 
actively growing fungus obtained from a 7-day old 
culture on Czapek*s agar. The flasks were incubated 
in the dark for 10, 20, 30 and 40 days at 28 ± 2"C. 
At the end of the incubation periods, the mycelium 
was filtered through a Whatman No. 44 filter-paper, 
previously dried at 100= C to a constant weight. 
The weight of the mycelium w^as determined after 
drying at 100= C for 25 hrs. The culture filtrate 
was centrifuged at 2,000 g for 20 min to remove 
the spores. The pH of the culture filtrate was 
maintained at 3 by the addition of N HCl. lAA 
was extracted from culture filtrate with equal 
volumes of the peroxide free ether at 4= C with 
three solvent changes at 8 hr intervals. The ether 
fraction w'ere evaporated at 40= C and the residue 
was dissolved in 2 ml of distilled methanol. lAA 
was detected chromatographically. An aliquot of 
100 Jill of the methanol residue and the authentic 
sample of lAA were spotted separately on Whatman^ 
No. 1 filter paper and developed ascendingly in 
/.jD-propanol : ammonia : water : : 10 : 1:1 (v/v) 
in the dark^. The strips were air dried and 
sprayed with Salkowski reagent- to locate the auxin. 
Quantitative estimation of LAA was done employing 
the method of Gordon and Paleg^ using Salper^s 
reagent. The mycelial growth and the quantity of 
lAA synthesised are presented in Table I. 


Table I 


Days 

of 

incubation 

Mycelial 
dry weight 
(mg/100 ml) 

lAA 

synthesised 

(mg/L) 

10 

140 

24-5 

20 

582 

27*5 

30 

455 

27*1 

40 

423 

24*1 


Cercospora citridlina Cke. synthesised large' 
quantities of lAA only in the tryptophan added 
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medium. lAA production and mycelial growth 
were maximum on the 20th day. Later the growth 
and JAA synthesis decreased with the age of the 
culture. There appears to be a good correlation 
between mycelial growth and lAA synthesis. 
Since the fungus synthesised large quantities of IA A, 
in vitro, similar synthesis is possible in infected 
leaves of muskmelon which may ultimately have 
an impact on the physiological processes like pectin; 
and phenol metabolism as well as respiration’"*. 
Department of Botany, f. GovtNDARA.JALU. 

Division of Microbiology, V. Ragunati-ia. 

Annamalai University, 

Annamalainagar P.O., Tamil Nadu, 

April 10, 1975. 
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EPIDERMAL STUDIES IN CINCHONA 
(RUBIACEAE) 

The epidermal characters of four species of Cin¬ 
chona, viz., C. hyhrida Hort. ex Sasaki, C. ledt^criand 
Moens. ex Trimen, C. officinalis Linn., C. Succi- 
riihra Pav. ex Klotzsch and one hybrid fC. ledpe- 
riana X snccirtibra) have been studied particularly 
with a view to checking up the relationship of 
these characters in parents and their hybrid. 

The epidermal cells are invariably irregular with 
usually sinuous (Figs. 1-4, 7, 8) or occasionally 
straight or arched anticlinial walls (Figs. 5, 6; 
C. siiccinibra). The leaves are hypostomatic. The 
stomata arc evenly scattered on the intercoastal 
area and are irregularly oriented. They are in¬ 
variably of rubiaceous or paracytic type having 
two subsidiary cells and one or more encircling 
cells lying parallel to the guard-cells (Figs. 2, 4, 6, 
8). The latter are typically kidney-shaped with, 
differential cell-walls. The size of the guard cells 
varies not only in different species but also^ in the 
same leaf of a species. The trichomes have been 
observed in all the species. They are confinedi 
to the lower surface with the exception of C. 
succirubra where they are present both on the 
upper and lower surfaces. They are invariably 


non-glandular, short, unicellular, thin-walled (Fig. 6) 
and arc scattered on the coastal as well as the 
intercoastal areas. Cuticular strialions are present 
on the surface of epidermal eel Is in C. hybrhla and 
C. officinalis. The striae iTow out in two lateral 
groups from outer walls of the guard cells of some 
stomata, and run for a short distance on the surface, 
of epidermal cells (Fig. 2). However, in C. 
hyhrida, the striae also How out all around from! 
the base of the trichome. 


■Ik 



Figs. J-8. Epidermal structures in Cinchona 
species. Figs. 1-2. Upper and lower epidermis respec¬ 
tively of C. officinalis. Figs. 3“4. Upper and lower 
epidermis respectively of C. ledgeriana. Figs. 5-6. Upper 
and lower epidermis respectively of C. succirubra. 
Figs. 7-8. Upper and lower epidermis respectively of 
the hybrid (C. succirubra). 

Epidermal cells per square mm, frequency of 
stomata, average size of stomata and stomatal 
index for species arc given in Table 1. 

Table I 

No. of 

epidermal Frc- Avciagc 

cells qency size 

SI. Name per sq mm of of Sto- 

No. of sto- stomata matal 


species 

Upper 

surface 

Lower 

surface 

mata 

per 

sq 

mm 

in 

(L&B) 

index 

1. C. hybridci 

1024 

1344 

380 

11-2 
• 7-0 

22*04 

2. C. ledgeriana 

1600 

880 

288 

11-4 
X 6-5 

24*65 

3. C. officinalis 

1180 

1360 

320 

14’0 

;< 7-0 

19-04 

4. C. succirubra 

1192 

1200 

496 

11-9 
X 7-0 

29*24 

5. C. ledgeriana 

X succirubra 

1448 

976 

292 

11*7 
X 7*7 

23*02 


All values represent average of ten readings. 


It ts interesting to note that the hybrid (C. 
ledgeriaa X succirubra) show certaon tepidermal 
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characters such as the number of epidermal cells per 
square mm, the shape of the epidermal cells, 
number of stomata per square mm intermediate 
to C. ledgeriana and C. sued rubra. While the 
epiaermal cells have nearly sinunus anticlinal wall 
in C. ledgeriana (Figs. 3, 4) and straight or arched 
walls in C. suedrubra (Figs. 5, 6), they are slightly 
sinuous in the hybrid of these two species 
(Figs. 7,8). 

School of Plant Morphology, V. Singh. 

Meerut College, D. K. Jain. 

Meerut-250 001, Meena Sharma. 

March 6, 1975. 


EFFECT OF HEAT TREATMENT AND GA 
FEEDING ON SEEDLING GROWTH OF MLNG 

SUGE^ AND Takahashi et air reported beneficial effect 
of temperature and gibbereilic acid on mesccotyle 
elongation of paddy seedlings and plants. On the 
contrary, high temperature imposed dormar.cy or. 
some seeds^~h In view of such conflicting lepcrts, 
it was consideied of interest to study the effect 
of high temperature on germination of mLu*<g. 
This should be interesting in. view.of the fact that 
germination of mung ^eeds is favoured, when atmos¬ 
pheric temperature is high (Summer) and delayed auiing 
cold season. 


U.^iforni, air dried seeds of J>/imeo/us aureus, Rexb. 
Cv. Pusa Baishakhi were placed in an o\en a! 40 
50 , 60', 70 , 80 and 90' C for one houi. The comici 
a-d the heat treated seeds-10 each—tteie germinated 
m. D ml aistilled watei (D\V) and 250 ppm GA. soiu- 
tion in Petridishes on Whatman Filter-Papei No. i. 
Germination was carried out in daikness a^d at icom 
temperature (30 i 2-C). At 96 hours of germi¬ 
nation, lengths of root, hypocotyle and epicotyle \\ere 
measured. In all, 5 germination sets were run and 
the results were consistent. 

Data on root length are given in Table I. Root 
length of seedling in DW was enhanced by heat treat¬ 
ment, the maximum enharxement was caused at 
80' C, while at 70' C it was slightly e.nhar.ced. Abo\e 
80' C, the root growth was considerably diminished. 
GA, however, letarded the root length. 

Hypocotyle elongation was slightly affected by the 
treatment in seedlings in DW. G.A. feeding enhanced 
hypocotyle elongation. Temperature abo\e SO C 
retarded hypocotyle elongation. 

Epicotyle elongation was not much affected by 
heat treatment below 80'- C in DW, and above 
the elongation was reduced. GA considerably 
enhanced epicotyle length. 

It is thus seen that response to heat treatment by- 
root, hypocotyle and epicotyle was \ariable. In a 
number of paddy varieties, Inouye and tto^ similarly 


Table I 


Germination 

Feed¬ 

ing 

media 

Cordrol 

(un- 

heated) 

40^ C 

50" C 

60" C 

70" C 

80" C 

o 

n 

Root length cm {a) 

D.W. 

100 
± 0-8 

11-4 
± 0*5 

11*5 
± 0*1 

11*5 

A 0*3 

10*3 

0*3 

13*1 
zz 0*5 

3*5 

±0-6 


G.A. 

8-2 
± 0-6 

7-3 
± 0-4 

8*0 
i 0*4 

8*2 
± 0*4 

8*1 
zb 0*7 

6*2 

zb0*7 

4*5 

±0*6 

Hypocotyle length cm {b) 

D.W. 

12-3 
± 0-3 

12*4 
± 0'4 

11*4 
± 0*4 

12*4 
i 0*4 

12-0 
i 0*8 

10*0 
z- 1*0 

7-3 

=0*9 


G.A. 

131 
± 0-7 

12-8 
± 0*5 

14*3 
± 0*7 

14*1 
± 0*7 

13-1 

zb 0*7 

10*9 

' zb 0*6 

5*0 

zrO-l 

Epicotyle length ems (c) 

D.W. 

5-9 
± 0-4 

6*3 
± 0*5 

4*8 
zb 0*6 

5*8 
zb 0*5 

6*0 
± 0*6 

4*3 
bz 0*7 

1* 7 
bz0*9 


G.A. 

8-7 
d= 0'5 

9*3 
± 0*5 

7*8 
± 0*5 

7*6 
zb 0*5 

7*0 

4; 0*4 

5*4 
zb 0*5 

2*1 

±0*5 
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reported variable responses to beat pretreatment by 
root, niesocotyle and coleoptile. GA caused letar- 
dation of root length, while epicotyle length was 
promoted by GA. Data also showed that mung seeds 
can tolerate temperature upto VO"" C as cotton seeds®, 
but above 70"' C seedlings showed retarded growth. As 
Suge^ remarked, mechanism of heat pretreatment is 
not known. But both heat treatment and GA may 
increase sensitivity to ethylene, CO.^ or may increase 
production of these or any other endogenous chemi¬ 
cals’-, which cause enhanced length; alternatively, 
it may cause increased cell multiplication which may 
increase the length'^. 

Retardation or inhibition observed at 90° C may b^ 
due to denaturation of proteins and enzyme proteins^ 
and if these are denatured, GA which is enzyme; 
mobilizing hormone also becomes ineffective. 

Botany Department, A. B. Vora. 

University School of Sciences, 

Gujarat University, 

Ahmedabad-380009. 
and 

Shikshan Mahavidyalaya, M. K. Patel. 

Gujarat Vidyapith, 

Ashram Road, Ahmedabad-380014. 

June 3, 1975. 
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LITTLE KNOWN FEATURES IN THE 
FOLIAR EPIDERMOLOGY OF SOME 
EUPHORBIACEAE 

Subsequent to Metcalfe and Chalk’s^ classic summary 
of the general anatomical features, and apart from the 
Foliar anatomical study of 150 species of the single 
genus Euphorbia, little has been added to our 
knowledge about the foliar epidemiology of the 
Euphorbiaceae. The present paper brings into 
light some hitherto little known features in this regarde. 
The occurrence of cuticular striations, cytoplasmic 
connections between the guard cells of the adjacent 
stomata on the one hand, guard cell and the epidermal 
cell on the other foliar sclereids, tannin-filled cells 
^nd mucilaginous epidermal cell§ 4re sorpe of the 


obscurely known features recorded here in several 
members of the family. 

Santos'* appears to be the first to report the occurrence 
of cuticular striations in Excoecaria agallocha Linn., 
followed by a reference to the same by Paliwal and 
Kakker- in the species of Euphorbia. In the present 
study, cuticular striations occur conspicuously in 7 
species belonging to 6 genera and 3 tribes of the 
family. Nair and MaitreyF described the leaves of 
Sebastian ia chamaelea (L.) Mu el I. Arg. as hypostomatic 
and failed to record any striations. Contrary to this 
report, our study revealed that the leaves of S. 
Chamaelea^ materials of which collected from diffe¬ 
rent papulation samples of Visakhapatnam District, 
are not only amphistomatic but characterized by 
conspicuous presence of cuticular striations on both 
the adaxial and abaxial surfaces (Fig. B). The stria¬ 
tions are seen better in a focus different from that 
of the epidermal cells. In the costal cells, they are 
prominent and run parallel to the longitudinal axis 
(Fig. D), whereas in the intercostal cells, the striae 
usually radiate from trichome bases (Fig. G), from 
the outer faces of the guard cells (Figs. C, G), 
rarely from the polar ends; encircling the guard cells 
(Fig. A) and pervade in all directions, along diffe¬ 
rent angles and diverse perspectives, being conti¬ 
nuous (Figs. C and D) or discontinuous and diffuse 
(Fig. F), or parallel (Figs. A, D, G) or reticulate 
or corrugated (Fig. B). The architecture of stria¬ 
tions varies from species to species studied (Figs. 
A-C, G). 

Ahmad® emphasized the systematic importance of 
the striations in the species of Cestrum and Krishna- 
murthy and Sundaram'^ described them in their studies 
on the pharmacognosy of Asclepiadaceae. Recently 
Srivastava® concluded, that the nature and distribution 
of striations vary from species to species in Jasminum. 
The diversity in the profiles of the striations, based 
upon the present study, is summarized in Table I. 

An interesting feature, recorded for the first time 
in Euphorbiaceae, is the existence of cytoplasmic 
connections between the guard cells of the juxtaposed 
stomata and the epidermal cells, an aspect that finds 
no mention in all the earlier comprehensive anato¬ 
mical treatises on the family. We observed cytoplas¬ 
mic connections, which simulate miniature conju¬ 
gation tubes, between the guard cells of side by side 
stomaxa (Fig. 1), and between guard cell and the 
adjacent epidermal cell (Fig. J), as explained in 
Table II. 

Such cytoplasmic connections have earlier been 
baserved in a few taxa of angiosperm families other 
then Euphorbiaceae, such as Araliaceae,® in a few 
mombers of Amaryllidaceae^® and in specie^ of 
CapsicutrP-^ and Asparagus^“. 
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Table I 


SI. No. Name of species 

Tribe 

Profiles of cuticular 
striations in the 
intercostal area 



Abaxial 

Adaxial 

1. Ricinus cotmmmis Linn. 

.. Acalypheae 

P 

P 

2. Tragia involucrata Linn. 

do. 

P 

P, D 

3. T. involucrata L. var. cannabina Linn, 

do. 

P 

less prominent 

P, D 

less prominent 

4. Trewia mudifiom Linn. 

do. 

P 

P, D 

less prominent 

5. Jatropha panduraefolia Andr. 

.. Jatropheae 

P 

D,P 

slightly coiTugatea 

6. Exocecaria agallocha Linn. 

.. Hippomaneae 

P 

Not prominent 

7. Sebastiania chamaelea (L.) Muell.-Arg, 

do. 

C,R 

C 

less reticulate 


D, Diffuse and discontinuous; C, Corrugated; P, Parallel; R, Reticulate. 


Table II 


Cytoplasmic connections 


Name of species 


Between 

adjaceni 

stomata 


Between 
guard 
cell and 
epidermal 
cell 


1. Croton bonplandianum Baill 


Crotoneae 


2. Codiaeiim variegatum Bl. 


Cluytieae 


3. Euphorbia geniculata Orteg. 


Euphorbieae 


4. E. milli Boiss 


+ Present; 


— Absent 
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Foliar sclereids were met with in Tragia involiicrata 
(Fig. H), which conform to some patterns illustrated 
by Foster^^^ in several species of the genus Mowiria 
of Melastomataceae. Further, Anauda Rao and 
BhupaF^ emphasized the significance of the foliar 
selereids as tools of systematic value within a genus 
or in solving problems of disputed synonymy. Earlier, 



Figs. A-J. Figs. A, D, F. Jatropha panduraefoUch 
Fig. A. Abaxial surface with striations encixcling the 
guard cells. Fig. D. Costal cells with parallel striations. 
Fig. F. Adaxial surface with diffuse and discontinu¬ 
ous, slightly corrugated striations. Fig. B. Sebastkmici 
chamaelea. Abaxial surface with com ugated and reiicu- 
late striations. Fig. C. Excoscaria agallocha. Abaxial 
side with striae radiating from the outer faces of guard 
cells. Fig. E. PhyUantfiiis roUindifoliim, tarmian-filled 
ells. Figs. G, H.a Trogki invokicrcita. Fig G. Adaxial 
cview with trichome nd stoma as loci for radiating 
striations. Fig H. A macrosclereid. Fig. t. Croton bon 
plandkinum., Cytoplasmic con.nection between adjacent 
stomata. Fig. J. Euphorbia milli, Cytoplasmic con¬ 
nection between, guard cell of the stoma and the 
adjacent epidermal cell. 


in Euphorbiaceae, Webster^^ in the New World 
species of PhylUinthus^ described foliar sclereids of 


‘ terminal origin ' and Kakkar and PaliwaP reported 
racheoid idoblasts ’ in the species of Euphorfbia. 

We further observed tannin-filled cells in. the epi¬ 
dermis of Phylkmthus rotundifolius Klein. (Fig. E), 
Cleistanthus col/inus Benth., mucilaginous cells in 
Acalypha ciliata Forsk, and A. indica Linn, prismatic 
or rhombic crystals in. rhe veins of Chorisandra pinnata 
Wr., Efublica officinalis Gaertn. and Clcisianthus 
colliniis and druses in Phyllanthns debilis Herb. Ham. 
and Jatropha gossypi folia Linn. 

The distinct distribution of these features in difl'e- 
rent species can provide data of supplementary syste¬ 
matic value to a limited extent. 

One of us (V. S. N. R.) is thankful to the C.S.LR. 
for the award of a Junior Research Fellowship. 

Departme.nt of Botany, Piratla Narasimha Rao. 

Andhra University, V. Satyanarayana Raju. 

Wallair-530003 
May 30, 1975. 
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Particles, Sources and Fields (Vol. 2). By J. 

Schwinger. (Addison Wesley Publishing Com¬ 
pany, Reading, Massachusetts), 1973. Pp. 459. 

Price $ 18.50. 

This is the second volume in the series of three 
by Prof. J. Schwinger on Particles, sources and 
fields. The present volume is devoted entirely tO' 
Electrodynamics. 

Quantum, electi'odynamics underv^ent enormous 
developments in the last 30 years and the main, 
architects have been Prof. Tomonaga of Japan and 
Professors Schwinger and Feynman of the U.S.A. 
While the techniques of Professors Tomonaga 
and Schwinger were similar, Feynman developed 
the diagrammatic representation of the perturbation' 
terms and owing to its visual appeal, it has been 
extremely fashionable among theoretical physicists. 
In fact Feynman’s techniques have been found 
useful even in. non-relativistic manybody theory 
which is being widely used in solid state theory. 

In the last 10 years, Prof. Schwinger has deve¬ 
loped his theory of particles, sources and. fields, 
His aim is to emphasize the unity of high energy 
particle physics, electrodynamics, gravitational 
theory and many-particle phenomena. According 
to him, his approach is intermediate between the 
operator field theory and S-matrix theory. Thei 
ideas depend heavily on quantum mechanics an<ji 
relativity. While it is formulated in space-lime, 
with corresponding use of momentum description, 
(which is inevitable), his approach does not take 
for granted that infinite momentum space is involved 
right from the start. As he remarks, it is an, 
extrapolation upward in. momentum and downward' 
in space and time keeping in contact always with 
experimentj to test his theory. His source theory 
is associated with particle creation and annihilation, 
and is connected with the instrument in question, 
involved in, the measurements. The source of a. 
particular particle has thus embraced all the dynami¬ 
cal properties and mechanisms for creating the 
particle. While in the first volume he has developed- 
the conceptual foLindations and the mathematical 
apparatus of his new theory of particles, sources' 
and fields, the succeeding 2 volumes deal entirely 
with the applications to electrodynamics, such as: 
charged particle propagation, photon propagation, 
scattering of light by light and the relativistic theory' 
of spin 0 and spin -f particles etc. All these are very 
advanced topics and it will be useful to persona 
wanting tO' make use of these techniques for their 
research purposes. At present there are very few 


theoreticians who are making use of the techniques 
developed by Prof. Schwinger. However, researchers 
who master this technique may find it extremely 
powerful in solving practical problems of physical 
phenomena. 

The book under review contains very detailed 
calculations and is mathematically rich. In fact 
I am impressed by the calculations given in the book, 
right down to arithmetical numbers. A few 
equations arc reproduced below : 

UO 12 24 " 24" (4-16-53) 


(5_4-207) 

There is no doubt that this series of books will 
enrich any library of a scientific institute. Further¬ 
more, particle physicists will slowly turn, to- these' 
techniques and I recommend this book to all 
advanced research students and workers in this field. 
However, before reading Volume If, they are advisep 
to master Volume f. K. P. Sinha. 


Creation and Detection of the Excited State 
(Vol. 3). Edited by'William, R. Ware (Marcel 
Dekkcr, Inc., 271), Madison Avenue, New York, 
N.Y. 10016), 1975. Pp. viii + 193. Price $23.50. 

The scries ‘ Creation and Detection of the Excited 
State ' is intended, according to the editor Dr. Ware, 
as a source of information on experimental 
techniques applicable to the study of all aspects of 
the formation and behaviour of excited molecules. 
Any book oi- series with such a goal should be 
welcome irrespective of the field, in view of the 
fast changing pace of experimental research. This 
series is particularly welcome, since a knowledge of 
the excited state characteristics of atoms and 
molecules is an important prerequisite for making 
oplo-elcctronic devices such as lasers. 

Iliere arc four chapters in the book and the 
first chapter is entitled “Experimental Methods in' 
Phosphorcscence-Microwavc Double Resonance 
(PMDR)”, In essence it is concerned with the 
methodology of detecting optically the magnetic 
resonances in various kinds of atoms and mole¬ 
cules. Jhe utility of PMDR techniques in under¬ 
standing the characteristic properties of triplet state 
in Phosphorescent aromatic as well as other kinds' 
of molecules is discussed in detail in this chapter. 

The second chapter is on the Detection of 
Transient Free Radicals by Electron Spin Resonance 
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Spectroscopy. The creation by flash photolysis of 
free radicals and the study by optical absorption 
spectroscopy of their properties have become very 
important endeavours in the fields of photochemi¬ 
cal and photophysicai reactions. Recently Electron 
Spin Resonance (ESR) techniques, are being 
employed for the characterisation of flash photo¬ 
lysis products and the author of this chapter has 
discussed lucidly the methodology behind the 
application of ESR techniques in the detection of 
transient free radicals. The author has brought 
out clearly the fact that ESR spectroscopy has a 
definite place in the study of flash photolysis 
products. 

The third and fourth chapters are concerned 
with two very impofrtant laser sources. The 
third chapter is devoted to the discussion of 
picosecond optical pulse generation and their 
applications. Amongst the various kinds of laser 
sources now available, the picosecond laser is the 
most sophisticated optical source with a wide 
ranging applications. The author has rightly pointed 
out that picosecond laser is a tempermental source. 
Despite the many advances made during the last 
few years by many workers in this field, the pico¬ 
second pulse generation remains more an art 
even to-day. The author has discussed the pico¬ 
second laser pulse generation and their application' 
at a very practical level in this chapter. 

Dye laser is a tunable source of coherent optical 
radiation and hence it is bound to attract the 
attention of research workers interested in a 
tunable source. There exist now-a-days modelocked 
dye lasers which can put out optical pulses of 
picosecond duration. The combined qualities of 
short pulse duration and tunability makes a dye 
laser a very versatile source. The authors of the 
fourth chapter on dye lasers have discussed clearly 
and concisely the basic physics and the performance 
characteristics of various types of dye lasers. Also, 
they have discussed the results from several experi¬ 
mental investigations in areas such as spectroscopy 
where the dye lasers have been used. 

in his preface the editor mentioned : ‘The 
chapters aim at providing some one new tO’ a 
particular area with sufficient information to permit 
establishing a particular technique in his own 
laboratory, given hardwave and the normal 
skills of an experimental list.-’ In my opinion 
the authors of the various chapters of this book 
have co-operated admirably with the editor in 
realising his above mentioned aim. 

The print of the book is very pleasing and if 
the price also is equally pleasing I am sure the 
book will attract many customers. 


Fifty Years of Research—Cotton Technological 
Research Laboratory, Bombay. Edited by 
V. Simdaram. (Cotton Tech. Res. Lab., Anderwala 
Road, Matunga Road, Bombay 400 019), 1924- 
1974. Pp. xiv -j- 282. Price not given. 

During the last 50 years cotton development in 
India has made significant strides both in the quality 
and variety of cottons as well as yield per acre. 
This has been of great benefit not only to the agricul¬ 
turist but to the textile industry which has beeni 
consuming cotton. It is an example of how when! 
knowledge of science is systematically and con¬ 
sistently applied, great progress can be made ini 
commercial production. In this process, the Cotton 
Technological Laboratory has been of great value 
to the agricultural scientist in evaluating 
the experimental cottons, in ensuring purity 
of commercial Varieties and detecting any 
deteriorations that might take place over a period. 
The Golden Jubilee of such a laboratory is there¬ 
fore of considerable importance both for the scientific 
and for the commercial world. 

To commemorate the occasion of its 50th anniver¬ 
sary or Golden Jubilee (1924-1974), the Cotton 
Technological Research Laboratory has published a 
new 282 page book, summarising in a systematic 
manner the work done by the Institute todate ini 
17 Chapters. 

The topics dealt in various chapters concerns 
impro-vement in cotton quality and production, 
effect of agricultural practices, pre-cleaning anid‘ 
ginning, fibre properties, spinning, yarn characteri¬ 
stics, relaition betwetn fibre properties and 
spinning performance, fibre structure, moisture 
relations, effect of storage, neppiness of Indian 
cottons, chemistry of cotton and cellulose, cellulose 
degradation, cotton seed analysis, etc. There has 
been some overlapping information in some chapters. 
This is inevitable, as many of the investigations dealt 
with under different chapters are inter-related. 

A review of the book shows that the laboratory 
has made significant progress both in the quantity 
and quality of work done since its inception. 
Facilities of the laboratory have been kept upto date 
by the addition of modern scientific equipments, 
developed in India and abroad. Research facilities 
include X-ray unit. Electron Microscope and 
infra-red spectrometer in addition to several less 
sophisticated equipments. 

It is really interesting to wade through the 
volume which contains summaries of more than 
600 research piublications, covering almost every 
aspect of cotton reseai'ch. The volume will be 
quite interesting and useful to students, and research 
workers on cotton all over the country. 


S. V. Pappu. 
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BLTA SPECTRUM OF 


P. Mallikharjuna Rao, B. Mallikarjuna Rao, C. Narasimha Rao, Rajan Mathews 

AND K. Venkata Reddy 

Laboratories fer Nuclear Research, Andhra University, Visakhapalnam 530003 

Abstract 

The study of is interesting from the point of view of Mihsen model, as this 

nucleus lies in the deformed region 150 < A < 190. The shape data on the 7/2“-> 9/2' beta 
transition of ^’’’Yb is scanty and any attempt to measure the same by the usual singles 
method results in large uncertainties because of the preserxe of the conversion electron lines 
in the same energy region besides Ihc weak intensity (^^•3%) of the transition. The present 
work aims at a reasonably good estimate of the shape of the beta group in employ¬ 

ing a coincidence beta ray spectrometer which eliminates the interferences. 


1. Introduction 

HE decay scheme of ^^"‘Yb has been studied by 
many investigators^'^. The inner beta with an 
end-point energy of 353 keV, which is of present inte¬ 
rest, is a non-unique first-forbidden transition 
(7/2-->9/2') with a high log ft value (7*48). Cork 
etal} measured the beta spectrum of ^^''*^Yb with a 
double focussing magnetic spectrometer and reported 
that after subtraction of the high energy compo¬ 
nent (W(j -= 466 keV) there was rather a large scatter 
in the points of the residual Kurie plot. A least- 
square fit to these points, in regions where no inter¬ 
ference from internal conversion lines was expected, 
gave a beta component with — 374 ±30 keV 
whose intensity was about 253 times that of the high 
energy component. Mize et air conducted beta- 
gamma coincidence experiments in which scintil¬ 
lation spectrometers were employed, (a bare Pilot 
plastic scintillatoras /3-detcctor and Nat (T!) 
as y-detector) and concluded that a beta group of 
end-point energy 355 ± 5 keV would populate the 
113*6 keV level of ^'^^Lu. Bashandy et al:\ using 
a medium thick lens spectrometer, measured the 
relative intensities of the beta groups in the decay 
of ^"^^Yb and also the coincidence sped rum of 353 
keV beta transition. But no detailed shape analysis 
of the 353 keV beta transition is available from any 
one of the above measurements. Hence a detailed 
shape factor measurement of the inner beta of ^'^•*Yb 
is undertaken. The experimental shape lactor has 
also been compared with the theoretical predictions 
in the light of Nilsson model. The validity ot CVC 
theory and the applicability of ^-approximation to 
the beta transition have been discussed in detail. 

2. Experimental 

Ytterbium-175 was obtained from B.A.R.C. as 
YbClg in HCl solution. To look for impurities in 
the source, the singles gamma spectrum of ^'^■'Lu was 
studied with a 30 c.c. Ge (Li) coaxial type of detector. 
This showed no detectable impurities. All sources 
were 2 mm in diameter, on thin mylar foils ISOtigl 


cm-) and the thickness was found to be less than 
150/xg/cm-. The 353 keV beta was studied in coinci- 
de.ice with the following 114 keV gamma in Lu-I75. 
The intermediate-image beta ray spectrometer was 
set to focus the beta spectrum above 200 keV, while 
the gamma channel was adjusted to accept apart of 
the ]14keV withi.n a narrow channel width so as to 
exclude the interference of the 137*6 keV gamma 
ray. The resolving time of the fast coincidence unit 
was set up at 24 ns as in the case of ^‘^^Au experiment^. 
All the spectra were roughly scanned in steps of 
10 keV in the energy range 200 to 350 keV. For 
each run, about 900 cou.nts were taken at the maxi¬ 
mum of the beta continuum since the intensity of the 
present beta was very low 3%). The data were 
analysed by the methods described elsewhere^*’’^. 
The experimental shape factor was weighted least 
square fitted to a shape correction factor of the 
form C (W) ” !* aW 1 cW-). Figure 1 shows 

the cxperime.Ual shape factor curve of the 353 keV 
beta and the results are summarised in Table I. 



Fig. 1 

The value of the end-point energy of the beta 
transition obtained in the present work is in excel¬ 
lent agreement with those (355 ± 5 keV) ,,reported 
by Mize et air and Bashandy et af^ while it is in 
disagreement with the value (374 ±30; 350 keV) 
reported by Cork et al^ and De Waard'h 
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Table I 


Run 

No. 

Wo 

(keV) 

C(W) =’fc{l 

+ aW -1- cW-) 

a (moC‘*')“i 

c(/77oC-)"- 

1 

358±2 

-l-36±0-34 

0-468 ±0-114 

2 

358±2 

-l-36±0-23 

0-467 ±0-079 

3 

3 60 ±4 

-l-37±0-43 

0-476±0-20l 


3. Discussion 

The odd-mass nuclide with. 105 neutrons 

lies in the deformed region 150:^ A < 190. Bogdan^ 
developed theoretical^expressions for both relativistic 
a\d non-relalivistic nuclear matrix elements, incor¬ 
porating supeifiuid model correction^. These im¬ 
proved the theoretical log ft values, for the beta 
transitions of arbitrary for bid den ness, using Nilsson 
wavefunctions for one particle configuration in a 
deformed potential. Using these expressions, Bogdan 
derived the matrix element parameters for ^"^^Yb 
beta decay. The ground state of ^"^^Yb was assigned, 
usi\g the Nilsson diagrani character 7/2“ (514) while 
the first excited stage of ^^^Lu was characterised by 
9/2+ (401). By taking the deformation parameter 
8 as 0-28, the values of the matrix elemeit parameters 
for the 7/2”->9/2+ beta transition (^J = 1) are as 
L-llows: 

;c=^3-74; u^-0; Z-1 

w==0; - 464; — 0. 

Berthier and Lipnik^o considered the beta transition 
of I’^^Yb by assigning the Nilsson orbitals of the initial 
neutron and of the final proton as 7/2” (514) and 9/2+ 
(404) respectively. By taking the deformation para¬ 
meter 8 = 0-28, they expressed the wavefunctions 
of the i: itial and final states as : 

Initial wavefunction: 

X = - 0*253 j 553 + ) + 0*206 1 533 

+ )- 0*945 1554 -) 

Final wavefunction: 

^Q=9I2 ^ 1 443 H- ) -f 0*975 | 444 - ). 

They calculated, the values of the nuclear matrix 
element starting from the above Nilsson wavefunction 
as: 

x = -0*511 and Z=-]'830. 

In the present analysis, the theoretical shape factor 
was computed for the above two sets of matrix ele¬ 
ments in the exact Simms^i formalism, treating /\ 
as a free parameter. The experimental shape factor 
was compared with the theoretical predictions as 


shown in Fig. 1. It is evident that the agreement 
between the cxperimeiilai shape factor and liie theo¬ 
retical shape factor, r<ollowing the Nilsson model is 
somewhat good at low etiergics, rather than at high 
energies. It is dilliciilt to commcjit (he ilisagree- 

ment^between the Nilsson model and the expci iment 
in the high energy^portion, as (he iiUensily will be 
very low near thejead-point energy due to the poor 
transition intensity (^’ 3 ; ,),|reiil(ing in a large statis¬ 
tical spread. 

EventhoLigh the eirors of sliape factor coeHicient.s 
’n’ and c* ’ of the present measurement ( Table 1) 
are large, due to the low intensity (;^:3‘*^j) of the 
involved beta, the shape of the 7/2 -9/2' beta 

transition is consistent with the correctioii term 
C (W) - - A'(1 T nW 1 cW“). The shape dcviatinji 
observed in the prc.senl work is also consistent with 
the log ft value (7-5) and. the large anisotiopy reportcci 
in the recent bcta-gamina correlations'- and nuclear 
orientation mcasurcments"k 'I’hesc t)hscrvations 
suggest (hat ^-approximation is not valid in the 
case cf 353 keV beta transition of '”*‘Yh eventhough the 
value of ^(14*99) is much gieater ilian W„ 1 
(0*101), which is generally expected for the hreak- 
down of ^-approximation. 'The value <d‘ (2*36) 

obtained is in good agreement with Fujila's estimate'' 
thus indicating the validity of (.'VC' theory in the 
present case. 
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OXIDATION or INDIGOCARMINi:, ISATIN AND 5-NlTRO-ISATIN BY CHLORAMINE T 

AND DICHLORAMINE-T 

N. M. Maih: Ciowda and D. S. Mahadi;vappa 
Dvparlnu’iil of (licmi.sliy, .MatUKapaii.KOiri, My.wri’ Univer.sity, My.sore 570006 


/Mi.MKAl I 


liuligocaniiiiie undci goes a lour olcclron oxidalio.i per mole wrili chloraminc-T in mineral acids 
and pi I I bull'cr media while aciueoiis soliKions of ilie compound arc oxidized by a solution of 
diehlorami ie T in glacial acetic aciil. riic products arc isatin sulphonate andp-toluene sulphonamide 
and an approximate estimate of the former has been carried out by a spcctrophotometric method 
5-Nitro-isatin and isatin can beosid./ed by CA I'and IKTrespectively with a two electron chanee 
per mole .ind volumetric metlKuls have bce.i proposed for their estimation in solution ^ 


iNl'KODUmoN 

CH!,ORA!Vl(Nl>l'(C^AT) and rcc'c dly dich!oranii.nc-T 
(DCT) have bce^' successfully cnipk\vcd for cstimaling 
a variely of compouiulsb-. A derailed iuvcsligafion 
of the oxidation of indigocannine aiul 5-nitro-isatin 
witii CAT has siow boor, carried out. The ooniniuni- 
cation furlhci reper^s he csdnialitui of ituligocannine 
and isatin with DC'T. Since tlic oxidalioji was not 
instantaneous back utralien procedures^ have been 
dovcio ped. 

Maiikiai.s and MI'Thods 

About 2niM solutions of ii’digocarniinc (b’MerckX 
isatin (Ward Blenkinsop) and 5-nitro-isatin (Aldrich 
C’hcmical Co.) in the appropriate soKonts were pre¬ 
pared. Standard buifer systems were employed. 
Chknamine-'r (May and Ikiker) was purified by llie 
method of Morris ct a!:' and its decinorinal solution 
was slandardi/.ed by the iodometrie me'hod. Dichlora- 
minc-T was prepared and purilied by tlic method of 
Jacob and Nair^ and its decinormal soluP'on in glacial 
iieetic acid was prepared aiui standaiali/cd as above. 
Beckman DB spectiophotoinctci was useii for optical 
density n easurements. 

Table I gives a typical set oi'resulis for the oxidation 
of indigocarminc with ('AI' in 30 minuics. It is seen 
from the table that (he rate of oxidation is fairly rapid 
and stoiehioinetrie with a 4-cicc(ron change per mole, 
in mineral acid.s and pH I bulVcr media. 'I'he rate 
increases with an increase in pi I, reaches a maximum 
of nearly 8-electron change at pH 5 and then decreases. 
Hence the standard estimation was carried oul at 
pH 3 by adding aliquots of indigo carmine solution 
in this butTcr to a measured excess of O-IN CAI’ 
followed by iodometrie back titration of the latter 
after 30 minutes. 

Oxidation of [ndigocarniinv with DC T : 

Preliminary studies revealed that the rate of oxidation 
of aqueous indigocarminc solutions with 1>CT was- 
independent of the dilution. Oxidation beyond the 
4-elcctron change per mole was not noticed, even after 
J-2 hours. 


Table F 

/:x/cn/ of oxidation of indigocarmine with chlommine-T 
Medium CAT/tndigo Mediun; CAT/I digo 


1-0 

nh,so, 

2 001 

pH 1 0 

2-007 

()•! 

NH..SO, 

2-005 

pH 2'2 

2-197 

10 

NHCI 

1-982 

pH 3 0 

2-273 

0 1 

NHCI 

2-000 

pH 4 0 

3-348 

10 

NHClO, 

1-888 

pH 5 0 

3-910 




pH 6 0 

3-318 




pH 7 0 

2-968 




pH 8-0 

1-862 


Indigocaimine taken - o-02 m mole ; CAT taken 
lOm mole, ’fime 30 mi;a. ; Temperature--26'" C. 
< Al/indigi> moles ot CAT per mole indigocarmine 
oxidation. 


Some typical results of analyses arc shown in Table 11. 
'I'hc stoichiometry of oxidation of indigocarmine by 
CA'r or DCT could be rcprc.se.ited as follows : 


SO,Na 




SO3N0 

lndiooc0fri>ir)6(blue) 0 


- 2 RNClNo(OrRNCij)-«- 2 H ^0 - 

RNH 2 ) 4 - 2 NoCl(Dr 2 HCII 
NH 

^•orln•ulphonot® (yellow) 

Here R 


SOjNa 


The presence of /;-toluene sulphonamide (PTS) 
in the reaction products was detected by paper chro¬ 
matography-. Isatin sulphonate formed had a A . 
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Table II 

Estimation of indigocavmine^ Smitro-isatin and isatin 



Oxidant CAT 

Oxidant DCT 


Indigocar- 

5-Nitro- Indigocar 

Isatin 

mine 


isatin 

nsine 



Taken 

Found Taken Found Taken Found Taken Found 

(mg) 

(mg) 

(mg) 

(ntg) (mg) 

(mg) 

(mg) 

(mg) 

7-99 

805 

3*51 

3*44 4*76 

4*85 

3*32 

3-35 

9-59 

9-53 

4*91 

4*91 9*52 

9*54 

3*98 

3-99 

11*99 

12-('7 

5*61 

5*73 14*27 

14*31 

4*65 

4*62 

13*59 

13-56 

7*02 

7-05 16*17 

16*02 

4*98 

4*99 

15*99 

15*95 

8*42 

8-35 17-12 

17*17 

5*31 

5-37 

17-51 

17*51 

9*83 

9*83 20-93 

20*99 

5*98 

5*99 

19*99 

19-98 

10-53 

10*49 23*79 23*65 

6*64 

6*62 

27*98 

28-03 

11-93 

11*96 25*69 25*57 



.. 


12-63 

12*61 .. 



«. 

•• 


14-04 

14*10 ., 





at 4J0nm (log e — 2-8) and hence was estimated by 
a spectrophotometric procedure. As pure isatin 
sulphonate was not available, the indigocarmine 
was oxidised with KlOg to get isatin sulphonate'‘ for 
preparing the calibration curve. The results are 
shown in Table III. 

It is interesting to note that the rate of oxidation 
of indigocarmine by CAT is fastest in the pH range 
4-5. This behaviour could probably be attributed 
to the high rate of disproportionation of monochlora- 
mine-T present at this pH to DCT and PTS as suggested 
by Higuchi et alJ' 

Oxidation of Extensive investigations showed 

that definite stoichiometric oxidation corresponding 
to a 2-eIectron change per mole could be obtained for 
aqueous solutions of isatin with DCT and ethanolic 
solutions of 5-nitro-isatin with CAT. 

Oxidation of isatin with DCT .—The procedure is 
similar to the oxidation of indigo carmine with DCT, 
but required a water content of 30-50% in the reaction 
mixture and an oxidation period of 75 minutes. 

Oxidation of 5-nitrodsatin with CAT .—’Add aliquots 
(0-02-0-08 m mole) of a solution of S-nitro-isatin 
prepared in 95% ethanol to a known excess (^l*0m 
mole) of 0-1 N CAT. Shake the mixture occasionally 
and after 5 minutes add 10 ml of 2 NH 2 SO 4 and 10 ml 
of 20% KI and titrate against standard thiosulphate. 
Run a blank with CAT solution alone. 


Table in 

Spectropliotonietric estimation of isatin sulphonate 
(\nax ^ " 410 nm) 


Oxidant 

CAT 

Oxidant 

DCT 

Weight of isatin 
sulphonate 

Weight of isatin 
sulphonate 

Calculated 

Found 

Calculated 

Found 

mg. 

mg 

mg 

mg 

1*54 

1*59 

1*09 

M9 

2-59 

2*64 

3-27 

3*44 

4*13 

4*01 

3-82 

3*88 

5*17 

5*18 

4-98 

5*23 

6*20 

6*18 

5*45 

5-68 

10*33 

10*31 

6*54 

6*72 


The stoichiometry of the above oxidations is as 
follows : 


^Q+l/2RNCl2+2Hp -> 

NH 

(II) _ 

NH 

The presence of anthranilic acid 0-278) in 

the reaction mixture was detected by paper chromato- 
graphy, with butanol-ammonia (4: 1 V/V) solvent 
and ethanolic ferric chloride as spray reagent®. 

Some typical results of analyses are given in Table II, 
The results are accurate within 0-5%. 

One of the authors (D.S.M.) is grateful to the Uni¬ 
versity Grants Commission, New Delhi, India, for 
financial assistance. 
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MONOMINEUALK' SYNNEUSlS IN ZIRCON 


I'. A. V. Prasad 

Dv/uirfment of S.V. Utiiver.sity., Tirupati (A.P.) 


Abstract 

Synnciisis, wJiich is :i diagiiostic loauirc of the fabric of magmatic crystallisation, is strikingly 
cxliihitcd by zircon. Various habits of zircon aggregates in ‘ monomincralic synn.eusis ’ relation are 
parallel growths, liiimb-bell shapal or necked crystals, synneusivS twins, interpenetration twins, over¬ 
growths, fused aggregates of randomly oriented crystals, and odd shapes. Recognition of the 
various types of zircon in synneusis relation is useful in problems of provenance and petrogenesis. 


•yiRCON in calc-alkalifie rocks aiui in some of 
" the alkaline rocks is of early crystallisation 
(Poldcrvaart'h p. 550). fhesc carly-lVnmed crystals, 
while moving about in iIk^ melt, come into contact 
W'ith, and adhere to. growth surfaces of other crystals 
(vScliermerliorn ’ *). Sucli a clustering of the crystals 
of a mineral t)ccurring in association with other 
minerals may be leimcd as “ polymineralic synneusis”, 
while the clustering of the crystals made up exclu¬ 
sively of one mineral could be termed as “monominera- 
lic synneusis Some investigators (Poldervaart’‘, 
p. 547; Moorelu>use”; Seller mcrhorid ‘; Vance'^h p. 22) 
have shown (he preferential association of zircon 
with biotite, hornblende, and opaque ores. Instances 
of the clusters consisting exclusively of zircon 
crystals have akso been cited by Moia>zewicz‘ (p. 16) 
and Larsen and Poldcrvaart'’ (p. 55.S). 

Zircons, isolated fixmi the black sand concentrates, 
occurring along tlic cast and west coasts of South 
India and studied by Ihaisad^-, were used in the 
present study. Zircon crystals, in synneusis relation, 
arc classilicd as: I. Ihirallcl .synneusis; 2. Sub-parallel 
synneusis; 3. Random synneusis; 4. Synneusis 
twinning; and 5, Post-symicusis development com¬ 
prising: (a) ()vcr-gi*owths; (h) Interpenetration twins; 
and (c) Odd-shaped crystals. 

Pauai u,i. Synni usis 

Parallel .synneusis in zircon is commonly exhibited 
by parallel growths in which two or more zircons 
arc joined with their lotig axes in parallel po.sition 
(Figs. 1 to 4) and showing essentially parallel extinc¬ 
tion. Such types have bccfi referred (o as “aggre¬ 
gate crystals” (Poldcrvaart and l-ckclmanid*). 
Parallel growth is a case of synneusis in which union 
of crystals takes place on (lOO) face. Another ca.se 
of parallel synneusis is the union of crystals on the 
pyramidal face (Fugs. 19 and 20). Such ca.scs have 
been interpreted (Jocelyn and PidgeoiF) as “cases 
of central dislocations accompanied by slight displace¬ 
ment ”, 


Dumb-Bfll OFi NncKED Crystals 

Zirctvns with a constriction, or a narrow notch in 
the middle of a grain (Fig. 21), have been referred 
to as “dumb-bell” or “necked” crystals. In 
some grains, there may be more than one neck (Fig. 
22). According to Murthy et al.^ (p. 35) these types 
arc common in nietasoniatised and migmatised rocks; 
while Veespyekt^ (p. 68) and Jocelyn and Piageon- 
(p. 593) consider them as resultant of corrosion. But 
the present writer believes that these necked-crystals 
arc formed by the attachment of two or more well- 
developed crystals on their basal pinacoidal face (001) 
just like twinning in the hemimorphic form of a cala¬ 
mine crystal (DanaL p. 182; Fig. 413). But in the 
case of zircon, (001) is not a twin plane as the plane 
that is a symmetry plane in the individual crystal 
cannot become a twin plane. After the attachment 
of the cry.stals on (001) face, the grains may be rounded 
oil due either to magmatic corrosion or to abrasion 
during sedimentary processes. Dana^ states that 
cases have been described of the grouping of crystals 
of the same substance, in which a certain plane is 
common to the dilTcrcnt individuals but which the 
normal laws of twinning cannot explain. Parallel 
synneusis in zircon is a case of this type. 

Po.ssiblc mechanisms, proposed by Vance^^' to 
explain parallel synneusis, involve minimising of 
intcrfacial energy by rotation of crystals after contact, 
or random collision with only those crystals uniting 
that arc in the preferred orientation, or “long-range” 
forces orienting crystals before contact. 

Although synneusis commonly involves union of 
cry.stals in parallel position, deviation from such 
regular grouping, referred to as “ sub-parallel syn¬ 
neusis ”, is not uncommon (Figs. 5, 6 and 7). 

Zircon also occurs as fused aggregates (Figs. 8, 
9 and 10) which arc reported to result from granu¬ 
lation and recrystallisation during ultrametamor¬ 
phism [Poldcrvaart and Von Backstrom^^ (p. 467)]. 
But the present author believes that these fused 
aggregates are a case of random synneusis (Viola^^; 
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Kohler and Raaz^; Kraus*) in which the participating 
crystals have erratic orientation (Figs. 8, 9 and 10). 
The crystals in these cases must have been relatively 
large at the time of initial contact. 

Synneusis Twins 

The criteria, suggested by Vance^®, to distinguish 
between growth twins (Figs. 16 and 26) and syn¬ 
neusis twins (Figs. 23, 24 and 25) are briefly summa¬ 
rised in Table 1. 


Table I 

SI. Feature 

No. 

Growth Twin 

Synneusis Twin 

1. Twinned 
Crystal 

Only one crystal Two crystals with 
with a superior a misfit of the 
fit of the twin twin units 
units 

2. Twin Units 

Symmetrical 

Assymmetrical 

3. Composition 
Plane 

Regular, and 
parallel to the 
ideal crystallo¬ 
graphic 
orientation 

Irregular 


It is significant to note that in some beach placers, 
the incidence of the frequency of the synneusis twins 
is more than that of the growth twins in zircon. 

Post-Synneusis Development 

Post-synneusis development in zircon may be 
incremental or detrimental to the growth of the parti¬ 
cipating crystals. Post-synneusis developments, incre¬ 
mental to the growth of the crystals, comprise over¬ 
growths and interpenetration twins. 

Overgrowths 

In this case, the initial misfit of the crystals in 
synneusis relation is eliminated by the preferential 
crystal growth along the re-entrant anglesjand steps 
thus eliminating the external morphological irregu¬ 
larities and eventually producing a single crystal 
(Fig. 12); further growth gives rise to the develop¬ 
ment of a shell or successive shells. Exami¬ 
nation, of the overgrowths under the microscope 
at high magnifications (x 300) reveals the presence 
of a core consisting of more than one grain (Fig. 13) 
indicating that the merger is not complete in certain 
cases, 


Interpenetration Twins 

Interpenetration IwirTS in zirc\)n (Figs. 14 and 15) 
have also been recorded by Subrahmanyam and Rao^'"* 
(p. 275) and Jocelyn aiid Pidgcon" (Fig. 3: 3, p. 590). 
Synneusis twinning arises through union of (wo 
crystals on a crystal face or a combination of faces. 
The composition surface is thus the planar surface 
of initial attachment. During continued, crystalli¬ 
sation, after synneusis, the two individuals arc inter- 
grown as interpenetration twin. Jocelyn and Pidgeon- 
(p. 592) envisage such a form as a coivihinaiion of 
synneusis and late growth-twinning. 



the littoial black sand placers of South liuliti. 
Figs. I“4. Parallel synneusis on (100) face, lags- 
5, 6, and 7. Sub-parallel synneusis. Figs. 8 11. 
Fused aggregates in random synneusis. Figs, 12 ami 
13. Oveigrowths. Figs. 14 and 15. Interpenetration 
twins. Figs. 16 and 26. Geniculate twins. I'igs. 17 
and 18. Odd-shaped grains. Figs. 19 and 20. 
Parallel synneusis on (III) face. Figs. 21 and 22. 
Necked crystals representing parallel synneusis on 
(001) face. Figs. 23, 24 and 25. Synneusis (wins. 

Zircons with Odd Shapes 
Odd shapes in zircon arc believed to be a result 
of post-synneusis development, detrimental to the 
growth of crystals. The boundaries between grains 
held in synneusis relation arc surfaces of weaker 
bonding than crystallographic planes within single 
crystals. Hence many of the zircons in synneusis 
relation might have been detached mechanically 
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producing odd shapes (Figs. 17 and 18). In necked 
crystals, the “necks” seem to be weaker than the 
other surfaces of synneusis relation, as the initial 
attachment of the grains on (001) is less stable than those 
of the parallel synneusis on (100) or twin orientatio.ns. 
The surfaces of parallel synneusis with attachment 
on (111) face are likewise weak mechanically. Paucity 
of the necked crystals and relatively common occur¬ 
rence of odd-shaped zircon grains in the placers 
suggest that they have suffered mechanical breakage 
in the high energy beach eavironment. 

In view of the undoubted igneous origin of syn¬ 
neusis, recognition of the various types of zircon in 
synneusis relation is of much value in problems of 
provenance, parentage, and petrogenesis. 
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EFFECTS OF SEED TREATMENT WITH 6‘>CO GAMMA RAYS AND MICRONUTRIENTS ON 
GERMINATION AND GROWTH OF CORN SEEDLINGS 


M. Bakr Ahmed, Said Z. M. El-Basyouni, N. L AskoUr and A. M. Sayi:d 
Faculty of Agriculture, Cairo Unlver.sity and National Research Centre, Dokki—Cairo, Egypt 

Abstract 

Gamma irradiation awd soaking in solutions of some micronulricd elements, as presowing 
treatments of corn seeds, towards improving the germination of seeds, and increasing the growth of 
seedlings were investigated. The seeds were exposed to 12 irradiation doses of gamma rays ranging 
from 25D“8DOO R. It was found that stimulatory effects on the germination percentage and capacity 
of seeds as well as the height and the dry weight of seedlings were exerted only by the 
low irradiation doses from 500-1000 R. Soaking cornsceds, before sowing, in any of 
the 4 concentrations ranging from 250-1000 ppm of molybdenum, manganese and 
zinc indicated that molybdenum treatment increased plant height and the dry weight 
of seedlings ; 500 ppm molybdenum gave the best effect. Irradiation of 500 ppm molybdenum 
soaked seeds with low doses of gamma rays stimulated the germination process and early growth 
of seedlings, with the 500 R dose being most effective. 


Introduction 

RESOWING treatments of seeds with gamma 
rays was reported to enhance germination of 
seeds and to increase the growth of the seedlings 
(Woodstock and Jiistic, 1967 and Singh, 1970). How- 

Curr* Sci*—3 


ever, such stimulatory effects were foimd to be induced 
by certain exposure doses which depends upon plant 
species (Kuzin, 1963). 

Soaking of seeds prior to sowing in solutions 
containing certain micronutrients was also reported 
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to eihaice the gerininalion of seeds and the growth 
of seedliags (Shkolnik, 1963 and Pavel and Zakova, 
1967), O.ily a few reports were found dealing with 
the plant responses to the combined seed tjcalmcnt 
with gamma rays and micronutrients (Sidarskii, J963 
and Guseva, 1967). 

The aim of this work was to investigate the cn'ccts 
of presowing seed treatment, with some trace ele¬ 
ments and gamma rays cn grmination of corn seeds 
and growth of seedlings. 

Material and Methods 

Seed Treatments. —Uniform corn seeds {Zea mays 
cv. Giza hybrid 67) were soaked without aeration, 
for a 24-hour period in either distilled water or in a 
solution of ammonium molybdate, zinc sulphate or 
manganese sulphate. Following the soaking, they 
were washed thoroughly with distilled water, aii- 
dried and thei. irradiated, in air, in a ^^>Co-gamma 
cell 220 unit (Atomic Energy Commission, Ottawa, 
Canada) at a constant exposure rate of lOOR/sec. 
The temperature during irradiation ranged between 
28"" and 34"’ C. Thus, there were two experiments, 
the first one was concerned with the elTect of sepa¬ 
rate seed treatment with either gamma rays or micro- 
nutrients. Whereas, the second experiment was 
concerned with the combination treatments which 
were limited to 500, 1000 and 2000 R with 500 ppm 
Mo only. 

Cultivation of Plants .—Treated seeds were imme¬ 
diately planted in sand, at a rate of 10 per each betii- 
min-coated eai theawarc pots No. 25. A half strength 
complete nutrient solution of Hoagland and Arnon 
(1941) was utilized for duration of the experimental 
Pots were maintained under the prevailing climatic 
conditions at the Experimental Station of the National 
Research Centre at Dokki, Giza. Each treatment 
was replicated six times, and each replicate as repre¬ 
sented by one pot. 

Germination Studies. —Germination measuremen ts 
were carried out on seeds, 200 per treatment, allowed 
to germinate on moistened cotton wool in 25 cm. 
glass evaporating dishes. Each treatment had 4 
replicates. Germinated seeds (with emergent plu¬ 
mules) were counted daily and the results arc reported 
(Table I) as the following values; the germination 
percentage after 5 and 14 days, and the germination 
rate index which was calculated from the following 
formula. 

a + {.a d" b') + {a d~ b + c) -h * * * 
n (rt -I- Z? -h c -h * • •) 

where a, b and c are counts of seeds germinated after 
the first, second and third day respectively, and n is 
the number of counts. 

Growth MeasLirenients.—SiQm height and dry weight 
of shoots and roots were determined foi 14-days old 


seedlings. Samples were dried at 105 C to a constant 
weight and cooled down in a vacuum desiccator. 

Results 

Determination of the Effective Ranye of Radiation 

Results of cxposiig seeds, soaked in distilled water, 
to any of the 12 doses ranging from 250 to 8000 R 
arc show! in Tabic 1. In general, germination was 
stimulated by 500 and 750 R only; othci doses were 
ineflective or iMiibitory. There was no signilicant 
dilTcrcncc in the germination rate index due to dilTo- 
rent exposure doses. 


Tarli: 1 

Effects of irradiation with \'arious c.xposurc doses 
on germination of corn seeds 


SI. IrradiatiOii 

Germination 

pciccntagc 

Germinatio.i 

No. 

dose, R 

After 

After 

rate index 



5 days 

14 days 


I. 

0 

9()0 

93-3 

0-48 

2. 

250 

93-3 

93-3 

0-49 

3. 

500 

96-6 

lOOO 

0-49 

4. 

750 

93'3 

100 0 

0-49 

5. 

1000 

93 • 6 

96-6 

0-49 

6. 

1500 

93-3 

93-3 

0-49 

7. 

2000 

93*3 

96-6 

()'46 

8. 

3000 

800 

93 • 6 

()-46 

9. 

4000 

800 

90'0 

0-45 

10. 

5000 

61) 0 

67*() 

0-45 

11. 

6000 

500 

66-0 

0-48 

12. 

7000 

500 

50-0 

0-45 

13. 

8000 

36-6 

36- 6 

0 45 

— 

— 

-- 


.. ..™. 

L,S.D., 

at 5% 

3-58 

3-76 

RS. 


Similar but not identical results were obtained for 
the stem height and dry weight of 14 days old seedlings 
grown from the irradiated seeds (Table II). Again 
here the low irradiation doses, particularly the 500, 
750 and 1000 R doses, were cITcctive in stimulating 



of Seed Treatment luith ^'^Co Gamma Rays & Micronutrients 763 


Table IE 

Average values of height, and dry weight of corn seedlings developed from seeds irradiated with various 

exposure doses 


SL 

No. 

Irradiation 
dose, R 

Seedling height, 
cm 

Dry weight, g/lOD 

eedlings 

Shoot/root ratio 
(On dry wt, basis) 

Shoot 

Root 

Whole seedling 

1. 

0 

26-30 

1-81 

3-16 

5-97 

0-57 

2. 

250 

25*80 

1-92 

3-01 

4-93 

0 63 

3, 

500 

33-90 

2-75 

4-89 

7-64 

0 56 

4. 

750 

33-56 

2-58 

4-67 

7-25 

0-55 

5. 

1000 

39-16 

2-82 

4-56 

7-38 

0 61 

6. 

1500 

29-40 

2-21 

4-61 

6-82 

0-48 

7. 

2000 

24-56 

2-11 

3-85 

5-96 

0 55 

8. 

3000 

30-46 

206 

3-58 

5-64 

0-58 

9. 

4000 

27-16 

2-10 

3-26 

5-36 

0-64 

10, 

5000 

26-56 

2-32 

2-89 

5-21 

0-80 

11, 

6000 

26-86 

1-09 

2-78 

4-67 

0-r)8 

12. 

7000 

26-40 

1-55 

2-52 

4-07 

0-62 

13. 

8000 

23-05 

1-58 

1-92 

3-50 

0-82 

L.S.D. at 5% 

3-22 

0-62 

1-28 

2-06 



growth. As revealed by calculating the shoot/root 
ratio, the irradiation effect was equally well on both 
parts of the developing seedlings. 

Determination of the Effective Type and Concentration 

of Micronutrients: 

Results of soaking seeds in any of 4 concentrations, 
viz.. 250, 500, 750 and 1000 ppm of solutions of each 
of the microelements are presented in Table lEL 
All treatments generally resulted in a decreased growth 
measured as length of seedlings except the 500 ppm 
molybdenum treatment in which case an increase 
in height as well as in the dry weight of whole seedlings 
was evident. It is of interest that the dry weight 
increase resided totally in the root organ. The 
increase in dry weight or at least absence of inhibi¬ 
tion gf the rgot 3 was, however, a constant featqre 


of all trealmcnls with the three miroelcmcnls. (Table 
lU). 

Combined Effect of Irradiation and Molybdenum'^ 

Soaking 

Results of irradiating molybdenum soaked seeds 
with any of three doses, namely, 500, 1000, and 2000 R 
on germination and growth of 14 days old seedlings 
are shown in Tables IV and. V respectively. The:e 
results substantiated the above-mentioned ones in 
as much as irradiation increased the germination 
percentage of treated seeds with the 500 R dose being 
more effective. Molybdenum soaking was rather 
slightly inhibiting in this regard. 

As shown in Table V irradiation with 500 or 1000 R 
but not with 2000 R tended generally to increase the 
seedling height. This stimulatory effect was mort 
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Table III 


Average values of height, and dry weight of corn seedlings developed foom the seeds treated 
with various concentrations of micronutrient elements 


Type and concentration 
of element, ppm 

Seedling height, 
cm. 

Shoot 

Dry weight, g'lOO seedlings 

Root Whole seedling 

Shoot/Root ratio 
(On dry wt. basis) 

Water 

26-30 

1-81 

3-16 

4-97 

0-57 

Mo 250 

25-27 

1-81 

4-62 

6-43 

0-39 

SCO 

29-73 

1-99 

5-05 

7-04 

0-39 

750 

23-75 

1-46 

4-62 

6-OS 

0-32 

1000 

23-91 

1-09 

4-89 

5-98 

0-22 

Mn 250 

25-52 

1-OS 

3-10 

4-18 

0-34 

500 

20-22 

1-30 

3-85 

5-15 

0-34 

750 

20-85 

1-36 

3-45 

4-Sl 

0-39 

1000 

20-67 

1-28 

3-60 

4-88 

0-36 

Zn 250 

21-18 

1-26 

3-47 

4-73 

0-36 

500 

23-60 

1-28 

3-41 

4-69 

0-37 

750 

22-23 

1-18 

3-28 

4-46 

0-36 

1000 

23-19 

1-03 

3-77 

4-80 

0-27 

L.S.D. at 5% 

2-45 

N.S. 

1-26 

1-42 



marked in the seedlings developed from irradiated. Of all expeiimental treatments, irradiating molyb- 
molybdenum soaked seeds. Molybdenum soaking denum soaked seeds with 500 R was most effective 
in itself, increased the seedling height more markedly in improving the growth of the seedlings, 
than did any of the irradiation treatments of water Discussion 

soaked seeds. The effect of irradiating water or 

molybdenum soaked seeds on the dry weight of the The enhancement of seed germination process by 
seedlings shoots paralled more or less its effects gamma irradiation may be atrributed to its known 

on their height. Although the cry weight of root effect on activation of respiratory enzymes particularly 

of seedlings grown from w’ater soaked seeds was those associated with mitochondria (Woodstock and 
affected in much the same w^ay as did their shoots. Combs, 1965 and Singh, 1970). This would lead 
that of seedlings developed from molybdenum to a correspondingly increased rate of conversion of 
soaked seeds responded rather differently. In the respiratory substrates to smaller molecules or build- 
latter case an inverse relationship existed between ing blocks required for synthesis of new cell consti- 
the exposure dose and the dry weight of the roots, tuents (Toole eta!., 1956). Moreover, the irradia- 
The molybdenum treatment, on its own, induced an tion-increased enzyme activity may lead to an increased 
increase of a slightly more than 65% in the dry formation of indole auxins or of their precursors, 

weight of roots, but had no effect whatsoever on the thus, stimulating subseque it plant growth (Kutacek 

§hoot’s dry weight. 1966). Gamma irradiation-induped stimn- 
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Tablk i\ 

EffCClS i{t ii'j’iiJIa'f ’uii ilHU ih’ iy:ifiy:)dciUi!): .■■JiiKluy i.-i. 
i/effiifuaiiHi (>J unn vjc Js' 

Gci'i'ii .liOl''' pcrccUagc 

IrrO-diciti-. ■.'. ---—-Gci I'liniitio-' 

dose, R Auer 5 da>> After I4da>s rate index 


Wa.c; Mo Water Mo Water Mo 
0 90-0 -:9 0 93-3 99-0 0-4.s 0-5? 

500 96-6 91*0 100 0 100 0 0 49 0 52 

1000 93-6 99-0 96 0 100 0 0-49 0-52 

2000 93-3 90-0 96-6 8^ 3 0-46 0-52 


L.S.D. at 5“o G. per- G. capa- G.R. iiiJex 

ce tagc ci'.y 

For irradiation I-03 0 51 N.S. 

For soaking N.S. 0 99 N.S. 

For interaction N.S. 1-014 N.S. 

T\bi.l \ 


Effects of irnidiathii and ov sjukiny: in iif}:n:.<ni:n}: . 

seedlings as represented oy :-u fieiyht and d'y 


Irradiation dose, R 

Seeili ig height 
cm 

Water 

Dry g 

Sn3j: 

Water M i 

Uj beriiitg. 

Ron: 

Water Mj 

W'no:e 

Water 

s--...a.tg 

Mo 

S.tr.t R. 

Water 

Me 

0 

26-3 33-0 

1-Sl 

1-C22 

3 It. 5 14 

4-9" 

P-96 

0 5" 

0 35 

500 

33-9 43-5 

2-75 

3-90 

4-:>9 4-69 


^-59 

0 56 

0 "p 

1000 

32*2 44-1 

2-82 

3*71 

4-56 3-^3 

"-35 

"■54 

0 rl 

0 i'" 

2000 

27-2 39-0 

2-11 

2*25 

3-S5 3-92 

5-96 

6-1" 

0 55 

0 5.- 

L.S.D. at 5% : 

Plant heeght 

Shoot 

Root 

W'hole plant 





For irraJiatlon 

1-30 

0 120 

0 0i5 

0 54 





For soaking 

2-59 

0 22S 

0 165 

0-3S 





For iateraction 

N.S. 

N.S. 

0-168 

N.S. 
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LETTERS TO THE EDITOR 


SENSITIZED EMISSION SPECTRA OF 
1, 4-DIHYDROXY, 2-METHYL ANTHRAQLINONE 

Jnirodiiciion 

Javswal and Singh^"^ have recorded the sensitized 
emission spectra of p-benzoquinone and its derivatives 
in vapour phase and the transition involved in the 
emission has been shouTi to be triplet-singlet type. 
This assignment was recently supported by the phos¬ 
phorescence spectrum of p-benzoquirone, recorded 
fay Briegleb etai.^. The method of Jayswal et ai. 
has been extended for investigating the emission spectra 
of many condensed ring quinones^'^. The emission 
spectrum of quinizarin in vapour ar.d in solution has 
already been investigated by Baruah et all* and also by 
Shigorin^. It has been seen that the assignment of the 
electronic transition, in case of quinizarin and similar 
molecules, was ambiguous. As a matter of fact, the 
emission spectra of quinizariu'' and I, 4, 5, S-tetrahydroxy 
anthraquinone vapour® were believed to be of n-7t* 
type, although the solution spectral data showed that 
the transition is actually a tt-tt* one. 

On structural grounds, one might expect the electronic 
states of 1, 4-dihydroxy, 2-methyianthraquinone to 
resemble those of quinizarin. The present work is 
undertaken with a view to draw some definite conclu¬ 
sion about the nature of the electronic transition and 
multiplicities of the states (whether /z-tt* or tt-tt* and 
T— S or S-S) involved in the emission spectra of these 
molecules. In vapour phase one cannot employ the 
usual techniques like disappearance of /z-tt* transition 
in acid media and comparative oscillator strengths 
to identify the type of electronic transition, whether 
n- 7 T* or 7 T—TT*. However, the substitution effect, in 
such cases goes a long w'ay for such identification. 
Several substituted quinizarins have been tried but 
only the molecule 1, 4-dihydroxy, 2-methyi anthra- 
quinone could be successfully excited, using the method 
of sensitization. 

Experimental Procedure 

The emission spectrum of the molecule was recorded 
with the help of an unco idensed transformer discharge 
using a 7 r>tyf>e discharge tube. The optimum condition 
for the luminescence glow was obtained by gradually 
heating the tube uniformly. The faint yellowish 
emission glow was recorded on a Fuess Glass Spectro¬ 
graphs using Kodak HP-3 plate, with a slit width of 
70 fc and exposure time of about twenty hours. 
Results and Discussion 

The molecular symmetry for 1, 4-dihydroxy, 2-methyI 
anthraquinone is taken as (€ 2 ^ for quinizarin). The 


emission srecir:.::: -f 
quinone lies in ih;: ren.:.:: 

of aboui lueive r.nn:- T*; * 

band at i9“43 c:::"- cf -..v 

been identined :hc iO. u r..-: x'v-:.:;: 
analysis of the snecir..::: ^-x'..: ■■ 

with two ground s:a:v ev- 

397 and 9%'^ the fccn.er c... 

tion r3SScrn~- in a^thract.j'-.t'e. .un- 

and 390 cm"- in anthraee'e - T.*. - rm ee .“ 
has been observed as a ver- i" ::.e n 

spectrum of ah qui'to^e c;rn .ni T:m jn. 
970 cm~ i, m a> a iso eo rre^ n-o " „ n ■ j ,, m 

(skeletal mode :n-piu"e. h«;:"g ;> a.n'e 
infrared spectrum at 95t-em"7 It ^raia t ; 
note that no band- cor:esnc~a: tg to tre id'.i^mert^' 
frequencies of carbon>i -treteh.'c nmca rear, 

observed. This indicates th..t tne c.V' r.:: 

involve the exciiaiicn of the ..:..-a.:. corn'c r-avwtrL’"- 
(n-TT* transitionh In the eurii.*: -.v.erk, the am>>.i... " 
spectrum of quitiza.i;.’ U. 4-vi:.r> dro.y. 
a verv- strong bare with frecae'wy i^^O^rt - 
assig.ned to C O -tretenirg rtteue. T.ne r.t’arpreu- 
tion seems to be ambiguou- on the naos that tne trar-:- 
tion was assumed to be of tt-t'-' Npe. A", aiternwte 
way of assigning 16^0 cm."to t'terprat :: a- Co-bie 
quanta of S40cnr^, which rrobabi> .or:e.-ro-'a- ta 
970cm"i in the present wer.\. 

The ring vibration gives rise no streng bw-a- m tne 
emission spectra of ail the quinone derivative-. Tubie I 
gives the values for thib m.ode of vibration for .. --..n.ber 
of quinone derivatives, hi- observed that the mag-;:«de 
of this mode ren^ains practicaiiv u'^aitcrea^tn a;i ?uah 
cases. 



Table I 


Ring bending mode ubicntd in ;/;t c? 



of L^uinone deri . utl -.a' 


SI. 



No. 

Compound 

Frequency 

U 


enr^ 

1. 

Anthraquinone 

3- 

2. 

2-hydroxy anthraquinone 

3.n0 

3. 

1, 4-dihvdroxy anihraqui" one 

39." 

4. 

2-chloro anthraquinone 

3"0 

5 . 

2-methyl anthraquinone 

3— ' 

6 . 

1-methyIamino anthraquinone 

39" 

7. 

1, 4-dihydroxv, 2-nieth\l anihraqui 

;?.one 39“' 


(Present work» 
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Tv 

BLL 

ir 


1 'ibraiionni aiuiiy 

s/v ut 1(1 

C ~ 

-rr- 

entassO// sptciruni oj 


1, -^-diJiydro.xy. 

2-n 

itdihyl aiir/irinjuinone 

SI. 

Freque.'. cy 

Separa 

tioii 

iTo 

iu Liierpretaiio i 

No. 

cm~- 

iO. Oi, 

0. 0 er 

n-i 

1. 

16859 

2584 



0-3 970 

-1 

ro"4 

2649 




3. 

1 '459 

22S4 




4. 

n65s 

2085 




5. 

] Ts03 

1940 




6. 

1"886 

1S5-: 



0-2 9"0 

n 

18346 

1397 



0-397-970 

8. 

18554 

iis;9 



0-3 397 

9. 

18~“3 

970 



O-9'O 

10. 

18957 

786 



0-2 397 

11. 

19346 

39-^ 



0-397 

12. 

19743 

0 
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ON THE FRANCK-CONDON FACTORS AND 
r-CENTROlDS OF (A^r-X^^j PtO AND 
SiF (D-i:--X^-) MOLECt'LES 

The astral character of SiF and PiO mokcuies has 
been established from the occurrence of the bands 
of these molecules i ihe radiations of J-pegasi star, 
sunspots, etc.h .As such from the theoretical deter- 


minaiions of intensities, i.e., Frar.ck-Cordon (F-C) 
factors and r-centroids, one could infei some of the 
physical conditions prevailing in the distant stars 
like ,3-pegas!. Her.ce an attempt towards the com¬ 
putation of F-C factors and r-centroids has been 
carried out in this paper. 

Intensity of a band due to the electron jump from 
\" level of one electionic state to V" level of another 
electronic state is given by 

6477^ CN V* ^ 

Iv'v" = -'— Lf A' Rc C) dr]- 

^ 0 

Here 

C = Velocity of light 

N,.' = molecular population in the excited state 

y ='- frequency of transition 

R^tr J ~ electronic transition moment 

r ~ in tern uclear distance. 

The square of the bracketed quantity' is known as 
the relative transition probability between 

two vibrational levels V' a“d V'7 If one assumes 
Rg(r} as slouly varying fu-ction of r then it may 
be replaced by an average value R^. Thus 
may be put in the form 

<>v. v" R.'" [J A" ‘/''J' 

0 

oo 

The quantity j dv" dr is called overlap i degial 
0 

a^'d its square is k low i as F-C factor. 

F-C factors may be computed from R-K-R or 
R-K-R-V"-^ potential e-,ergv' curve or by the 
method proposed by Fraser and Jarmain^'. To avoid 
the tiresome calculations, we have utilised the latter 
method with r^-shifi corrections and they are piesented 
in the Ist row of Tables 11 and XIl, for PtO and SiF 
molecules respectively. The molecular parameters" 
used in the calculations are collected in Table 1. 

Table I 

Molecular parameters of PtO and SiF 
molecules. 

.Mole- Mole- We WeXe Be re 

cules cular (cra~^j (enr^j (enr^ (ern'O (A> 

state 


PtO 5-42 0-35385 2*91 

X^y 851-09 4-97 0-38223 2*83 1-727 

SiF DZ 1003-2 5-64 0-625 5-0 1-54 

XV 857-20 4-74 0-58138 4*90 1-6008 
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F-C Factors and x-centroids for A*i7-X’^i7 system of PiO moleciue 


V' V" 

0 

1 

2 

3 

4 

5 

0 

0-4254 

0-3880 

0*1499 

0-0321 

0-0042 

0•0003 


1-764 

1*810 

1*860 

i*915 

1 • 9‘‘6 

2-044 


1-763 

5902-3 

1*810 

6210-6 

1*859 

6548-5 

1-913 

i • 9 "2 

2-043 

1 

0-335S 

0*0036 

0*2838 

0-2614 

0-0916 

0-0169 


1*727 

1*770 

1*817 

1-S67 

1*922 

1*983 


1-726 

5663*0 

1*770 

1*816 

6255*0 

1-865 

6594.0 

1*920 

1 * 9:'7 

2 

0*1567 

0-1902 

0*0530 

0-1102 

0*2845 

0*1592 


1*694 

I-734 

1*777 

1*823 

1 * 8‘:’4 

1*929 


1*694 

5445*6 

1*734 

5707*0 

1*778 

1*822 

l*S“-2 

1*926 

3 

0*0570 

0*2074 

0*0419 

0*1423 

0*0135 

0-2356 


1*662 

1*700 

1*741 

1*784 

1*830 

1*881 


1*660 

5248*0 

1*700 

5489*0 

1*741 

1 785 

i • 850 

1*880 

4 

0*0180 

0*1221 

0*1559 

0*0002 

0*1598 

0-0053 


1*633 

1*669 

1*707 

1 747 

1*'“91 

1-837 


1*635 

1 • 666 

1*707 

1*748 

l-"'92 

1-837 

5 

0*0052 

0*0538 

0-1515 

0*0733 

0*0330 

0-1159 


1*606 

1*640 

1*676 

1*714 

1*754 

J-797 


1*609 

1*641 

1-676 

1*715 

1*756 

1-799 


The r-centroid of a trarisition V'->V" which is 
defined as 

J 4’v' '■ 4\" 

- _ 0 
3 v" "■ CO ' 

J ’/’v" dr 
0 

has been determined by both quadratic equation 
and graphical methods developed by Nicholls and 
Jarmain 1956^ aid entered in 2nd and 3rd rows of 
Tables II and III. 4th row in Table II gives the 
wavelengths of the corresponding bands in A. 

A study of Table II reveals that there is a termi¬ 
nation of V' progression corresponding to V"' = 0 
at V' = 3 and V" progression corresponding to 
Y' = 0 at V" = 2 which is justified by experimental 
observations. The absence of 1,1 and 2,2 bands 
may be attributed to the low value of F-C factors but 


3, 3; 4, 4 and 5, 5 bands possess considerable magni¬ 
tude of F-C factors. Hence these bands ought to be 
observable e.xperimen rally. Besides, ii should be 
possible to observe bands such as 2,4; 2,5; 3,5; 

4, 2 and 5, 2 as their F-C factors are comparable with 
F~C factois of those which ha\'e been obsened. 

From Table III, depending upon the F-C factois, 
it may be very easily concluded that 0. 0 band is the 
most intense in system of SiF mole¬ 

cule. Further bands in % " progression conespond- 
ing to V'= 0 after V" = 1 and V' progression 
corresponding to V" = 0 after — I cannot be 
observed. But bands such as 1,2; 2,1; 3,2 and 

5, 3 seem to be more probable. 

r-Centrcids in Table II increase with increasing 
W'-avelengths w-'hich is a sign of red shaded system. 
In case of D- 27“ ~ ^ system of SiF, the quantiu^ 

r f — r „ '''2 hence it mav be concluded that 
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Table UI 


F-C factors and x-centroids for system of SiF molecule 

V' V" 

0 

1 

2 

3 

4 

5 

0 

0-5577 

0-3123 

0-0999 

0-0241 

0 0049 

0-0009 


1-573 

1-525 

1-478 

1-432 

1-385 

1-336 


1*574 

1*524 

1*476 

1-426 

T-365 

1*330 

1 

0-3357 

0-0939 

0*2948 

0*1842 

0-0674 

0-0185 


1-630 

1*581 

1-534 

1 488 

1-442 

U396 


1*631 

1 -582 

1*533 

1*485 

1-436 

1-380 

2 

0.0906 

0*3517 

0*0001 

0*1742 

0-2128 

0*1139 


1*689 

1*638 

1*590 

1*543 

1-497 

1-452 


1*691 

1*6.39 

1*590 

1*541 

1-494 

1*456 

3 

0*0144 

0*1890 

0*2429 

0*0496 

0-0647 

0*1884 


1-751 

1*697 

1 646 

1*598 

1-552 

1*506 


1*758 

1-700 

1*647 

1*598 

1-550 

1*504 

4 

0-0015 

0-0458 

0-2536 

0*1200 

0-1196 

0-0079 


1-816 

1*758 

1*705 

1-654 

1-606 

1*560 


1*826 

1*766 

1-708 

1*655 

1-606 

1*559 

5 

O-OOOl 

0-0064 

0-0899 

0-2713 

0-0350 

0*1573 


1*885 

1*823 

1*766 

1*713 

1-662 

1*615 


1*898 

1*833 

1 774 

1*715 

1-662 

1*614 


the potential energy curves are not very anharmo- 
nic. 

P. H. K. thanks Dr. K. S. Rao for getting permis¬ 
sion to work on IBM-1130 computer installed in 
Andhra University. He is thankful to Dr. P. T. 
Rao and Dr. D. V. K. Rao for the hospitality shown 
during his stay at Waltair. 

Radiation Laboratory-2, P. H. Katti. 

Department of Physics, V. M. Korwar. 

Kamatak University, 

Dharwar-580003, July 18, 1975. 
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PARTICLE SIZE DISTRIBUTION OF 
NONAQUEOUS EMULSIONS 

The existence of two distinct emulsion types, i.c., 
either an oil-in-water (O/W) or walcr-in-oiil (W/0) 
emulsion, was first pointed out by OstwaldL It is 
really surprising that no attention has been paid so* 
far, to the chemistry of a new possible third type of 
emulsion, which may be called as oil-in-oil (0/0) 
emulsion. In the present work, particle size distri¬ 
bution of nonaqueous emulsion, with benzene and 
ethylene glycol as two nonaqueous disperse and 
continuous phases and sodium dioctylsulphosuccinatc 
(anionic surfactant) as emulsifier, has been studied. 

In dispersed systems, according to Gaussian or 
normal distribution law, the logarithmic size fre¬ 
quency distribution curve is defined by- 

^ 2-303 log o-g- V2vr 


exp - 


D" logP/>)“ ~ 
2 log- og 


where G(D) is the probability or frequency of obser¬ 
vation of particle diameter D, n is the number of 
particles within size interval aD, Dg is the geo¬ 
metric mean diameter of particles and erg is the 
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geometric standard deviation. The last two parameters 
are determined by the expressions 


log Dff 


Zti log D 
yjn 


( 2 ) 


and 


log og = 



[//(log D — 
Zn 


log Dgy-\ 


( 3 ) 


Another parameter, generally desired for the 
emulsion systems, is the mean volume-surface 
diameter (Dr.v) of the droplets, given by 


Dri’ 


2/7 


(4) 


One more useful term is the particle size D/w/ 
about which is clustered those particles with the 
greatest frequency of occurrence or, more precisely, 
for which the particle density ///A^) is maximum 
and is defined by-' 

log D//7/ log - 2• 303 log- ag 


The no'naqueous emulsion was prepared W|ith 
equal volumes of benzene and ethylene glycol and 
2-5% concentration of sodium dioctylsulphosucci- 
nate (w/v% of ethylene glycol). The heterogeneous 
mixture of benzene and ethylene glycol containing 
surfactant was homogenized with a Braun emulsator. 

After homogenizing, the emulsion type was deter¬ 
mined by dye solubility method-^ and the emulsion 
was found to be benzene in ethylene glycol type. 

Partcle size distribution of oil-in-oil emulsion 
was determined by photomicrographic method'"^, by 
taking photomicrographs of microscopic slide of 
emulsion on ORWO, NP 27, 400 ASA cut film withi 
Carl Zeiss .Tena microscope equipped with attach¬ 
ment camera using 25 x projection system and 40 x 
objective. 

The values of G(D), Dg, o-g, Di’.y and T>mf of 
the emulsion were calculated from Eqs. (1) through 
(5). The values of these parameters for the 
particular system are D.e = 2*853 g, o-g = 1 *607 g-, 
Diw rr 4*585 jfx, and Dnif ~ 2*278 m. 

The size-frequency distribution of the nonaque- 
ous emulsion can be explained with a knowledge of 
particle density, i.e., the extent to which particles 
are grouped by count about some given diameter. 
The most convenient expression for particle density 
is the number of particles per unit size interval, 
///AD. By the simple expedient of division by 
AP>, all n values are normalised to an interval of 
1 micron. The plot of ji/£\'Dvs, the mid-interval 
diameter D, is shown in Fig. 1. The curve reaches 
its peak value at the particle diameter of greatest 
frequency of occurrence Dm/. 


If we plot particle density ///AD against the 
logarithm of the size interval D, the curve becomes 
symmetrical as shown in Fig. 2, and its peak value 
remains the same as earlier. If, we take each 
point on this curve and weight it according to the 
corresponding particle size D, the resulting values 
of /zD/aD yield the dotted curve of Fig. 2, which 
is also symmetrical but reaches its peak at the number 
median diameter Dg of 2*853 fi. 



Fig. 1. Particle density ps. size. 



Fig. 2. Particle density and size-weighted particle 
density vs. size. 

The physical isiignifiaance of the frequency 
function G(D) is that it is numerically equal to 
//D/aD and it has actually been found that each 
calculated G(D) value from Eq. (1) of the 
emulsion is apporximaiely equal to its corresponding 
nD/t\D value. The dotted curve of Fig. 2 is 
effectively a plot of G(D) vs. log D. This curve 
graphically illustrates that the droplets are symmet¬ 
rically grouped in some coherent manner with 
respect to the logarithms of their diameters, the 
axis of symmetry being the logarithm of the number 
geometric diameter The curves of Fig. 2 thus 
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illustrate a graphical method for determining Dg and 
Duif of nonaqueous emulsions. 

Instruments Research and M. K. Sharma. 

Development Establishment, 

Raipur, Dehra Dun (India), 

May 9, 1975. 
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COMPLEXATION BETWEEN DIAZEPAM AND 
OTHER CHEMICAL AGENTS 

Diazepam, 7-chIoro-l, 3-dihydro-l-methyl-5-phe‘jyI-2H- 
L 4-ben ozodiazepin-2-one, is a psychotherapeutic 
agent, synthesized by Sternbach and Reeder^, The 
drug exhibits a low water solubility of 50ftg/m.l-. The 
low solubility of Diazepam poses a problem while 
formulating jts parental preparation and solubilizing 
techniques such as: (i) use of cosolvent, (ii) complexa- 
tion and (iii) altering the pH. Of these the last method 
is impracticable^’*^. The complexation agents used 
for solubilizing Diazepam, such as sodium benzoate 
and benzoic acid are not universally useful because 


of their adverse elTects''’’'"^d‘. Diazepam is known to form 
complexes with chloral hydrate"^ and bromal hydrate^ 
\ia hydrogen bonding. 

With the object of obtaining a stable formulation 
of Diazepam for parental administration, the presevit 
investigation was carried out for the search of a suitable 
complexing age d for Diazepam without reducing 
its biological activity. The chemicals were selected 
for the study on the basis of the reports on their inter¬ 
actions with Diazepam and the theoretical structural 
considerations. The reage ns selected for the study 
were apparently harmlers, could e diancc the therapeutic 
activity of Diazepam and commonly used adjuvants. 

‘‘ Method of coitinuous variation ” of Job‘^ was 
employed for detection of complexatio i. The solutio"s 
of binary mixtures of Diazepam and the respective 
agents were prepared by mixing I ‘ 10 M solutio's 
of the components in distilled water. In the case of 
Tween 80 and sodium carboxy methyl cellulose, 0-02‘.\, 
w/v solutio.ns were employed. These solutions in 
60 ml bottles were equilibrated by shaking for 24 hours 
in a water bath at 37^'C. At the end of the period, 
the absorbance at 230nm, conductance and in some 
cases the pH, were employed to determine the composi¬ 
tion. Examination of the criteria (inllections in absor- 
bance/difference in conductance/pH versus molar 
concentration plots)^^^ reveal that the m.olccuIar com¬ 
plexes are formed between Diazepam and the chemical 
agents mentioned in Table I. It can be seci that 
molar proportions at which the complexes arc formed 
appear different from different methods. Such varia¬ 
tions have also been observed by Comers and Mollicxdk 


• . Table I 

Summary of the complexation of Diazepam and other chemical agents 


SI. 

No. 

I 


, Molar radios indicated by 

System containing --:----- 

Diazepam and 6-Speci:rophotometry Co nductometry pH 

2 3 4 5 


1 . 

Sodium Phenobarbtigne 

4: 1,3:2, 1: 1, 1: 4. 

4: 1,1 

: 1,3:7. 

3:7, 1 :9,4: 1 

2. 

Ch loro promazine HCl 

4: 1,3:2,9: 1. 

4: 1,3 

2, 2:3, 1:9. 

4: 1,3:2. 

3. 

Meprobamate 

7: 3, 3: 2, 1:9. 

3:2, 1 

1,3:7, 1:9. 

4: 1,2: 3, 1 : 9. 

4. 

Reserpine 

9: 1,3:2,2:3,1:9: 

9: 1,3 

2, 2: 3,1:9. 


5. 

Sodium Pantobarbitone 

4: 1,3:7. 

4: 1,3 

7. 


6. 

Nialamide 

4:1,2:3,1:4. 

2:3, 1 

4. 


7. 

Ascorbic Acid 

4: 1,2:3, 1:9. 

4: 1,2 

3, I :9. 


8. 

Chloral Hydrate 

9:1,7:3,!:, 1 

2 :3,3:7. 

9:1, 1 

1,3:7. 


9. 

Ephedrine HCl 

9:L7:3,3:7,1:9. 

9: 1,3: 

7,7:3. 
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^ 2 

3 



4 

5 

10. Acetaaminophen 

4; 1,2:3, 1 

; 9,1: 4. 

9: I, 1 

: 3. 


11. Tween 80 

12. Sodium Carboxy Methyl 

1:4. 

4: 1, 1 

: 1,3:2, 1:9. 


Cellulose 

9: 1, 1:1,2 

: 3, 1: 4. 

9: 1,2 

:3. 


13- Serotonin 

I : 4. 


1 :4, 2 

:3. 


14. Methyl Para be. i 

No I icraction. 

No Interactio.i. 


15. Propyl Para ben 

16- Beitzalkonium Chloride 

17. Cetyl Trimethyl Ammonium 

4: 1,2: 3, 1 
3: 2, 3: 7. 

: 9. 

4: 1,3 

lA: 1, 

: 2, 2: 3. 

1 : 1. 


Bromide 

4:1,1:1,1 

4. 

3: 2, 2 

3. 


18. Cetyl Pyridinium Chloride 

4: 1,3:2, 1 

;9. 

4: 1,3 

2, 1: 9. 


19. Sodium Citrate 

7:3, 1 : 9. 


7:3, 1 

9. 


20. Citric Acid 

9:1,4: 1,3 

2. 

3: 2, 2 

3. 


21. Benzoic Acid 

4: 1,7:3, 1 

4. 

4: 1, 7 

3,1:4, 1:F7. 


22. Sodium Benzoate 

4:1,3: 2, 3 

7, 1: 9. 

4: 1,3 

2, 3 : 7,1: 9. 


23. Sodium Pyruvate 

9:1,7: 3, 2 

3, 1: 9. 

9: 1,3. 

7, 1: 9. 


24. Lactic Acid 

4: 1, 1: 1,2: 

3, 1 :4. 

9: 1,2: 

3. 


25. Para Amino Benzoic Acid 

No fiUeraclion 

3:2. 




• The compic catio a reactio.‘.s of Diazepam a ^d chemical 
ageals mentio.ied h\ Tabic f are bei g subjected to 
detailed invcstigatiois i.i this laboratory. 

Our thanks are due to University Grants Commission, 
New Delhi, for the award of a Junior Research Fellow¬ 
ship to one of us (A. B. C.). 

Department of Pharmaceutical A. K. Dorle. 

Sciences, A. B. Chunodkar. 

Nagpur University, 

Nagpur-440010, A//sr//sf 23, 1975. 
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EFFECT OF STREPTOLYSIN ‘O’ ON SUB- 
CELLULAR ORGANELLE OF TISSUE CULTURE 

During exposure of tissue cultures to enteroviruses 
and ultravio’.et irradiation, damage to subcellular 
organelles (lysosomes, mitochondria and plamia mem¬ 
bra te, etc.) occurs lo.ig before the appearanxe of the 
morphological cha ige^»-. Cytotoxic changes in tissue 
cultures are also produced by bacterial toxins^r^ includ¬ 
ing streptolysi.i ‘ In the present study an effort 

was made to investigate the effect of streptolysii ‘ O’ 
on the subcellular structures of mo.ikey kidney tissue’ 
culture. 

Primary monkey kidney tissue culture was prepared 
in flat bottles. Or- the 10th day, the fluid was changed 
with M. Earle’s solution without calf serum. Three 
International Units of streptolysin ‘ O ’ (Wellcome 
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Table I 


Biochemical findings of enzymes in streptolysin ‘ O ’ treated MKTC 


Time 


Acid 

phosphatase 

(KAU) 

Alkaline phos¬ 
phatase 
(KAU) 

Glutamic 
oxaloacetic trans¬ 
aminase (Units) 

Adenosinet ri- 
phosphatase 
(Units) 

Lactate dehydro¬ 
genase (Units) 

5 min. 

C 

0-53 

0*56 

27 

1*06 

70 


T 

1*04 

1*4 

14 

2*13 

100 

10 min. 

C 

0*53 

0*50 

27 

1*06 

70 


T 

0*94 

1*2 

10 

2*13 

120 

15 min. 

C 

0*53 

0*45 

27 

1*06 

70 


T 

M2 

1*5 

12 

206 

105 

30 min. 

C 

0*53 

0*40 

26 

1*02 

70 


T 

1*32 

1*5 

22 

2*93 

120 

1 hr. 

C 

0*53 

0-37 

25 

0*80 

70 


T 

1*55 

1*42 

27 

4*26 

150 

2 hrs. 

C 

0*50 

0*37 

25 

0*80 

65 


T 

1*6 

1*88 

33 

4*00 

165 

3 hrs. 

C 

0*53 

0*37 

24 

0*86 

70 


T 

0*94 

0*95 

20 

3*60 

140 

6 hrs. 

C 

0*50 

0*36 

26 

0*93 

60 


T 

0*82 

0*75 

24 

3*20 

120 

24 hrs. 

C 

0*50 

0*37 

27 

1*07 

75 


T 

0*94 

0*56 

20 

2*40 

135 

42 hrs. 

C 

0*53 

0*37 

27 

1*07 

65 


T 

1*05 

0*47 

22 

2*13 

115 

72 hrs. 

C 

0*75 

0*37 

26 

1*06 

70 


T 

1*12 

0*00 

20 

1*67 

145 


T—streptolysin ‘O’ tieated MKTC. 

C—MKTC—not treated with streptolysin ‘O’. 


Research Laboratory, Backenham, U. K.) was inoculated 
in each bottle. To the control bottles, equal volumes 
of the diluent was added in place of streptolysin ‘ O 
The bottles were incubated at 37° C. The streptolysin 
‘ O ’ inoculated and the equal number of control bottles 
were removed at 5, 10, 15 and 30 minutes and I, 2, 
3, 6, 24, 42 and 72 hours and biochemical estimation 
of acid and alkaline phosphatase and glutamic oxalo¬ 
acetic transaminase were carried out on the cells as 
reported earlier-. The lactate dehydrogenase was 
estimated by the colorimetric method of King and 
Wootton"^. Adenosine triphosphatase enzyme activity 
was measured by allowing the 0*5 ml cell homogenate 
to react on 0*4ml substrate adenosine triphosphate 
(0-01 M) in the presence of 0*5 ml tris-buffer (pH 
7-4, 0*125 M) and 0*6 ml distilled water for 30 minutes 
at 37° C. The reaction was then stopped by adding 
0-5 ml of 10% trichloroacetic acid. The liberated 
inorganic phosphorus was determined by the method 
of Fiske and Subbarow^. 


The details of the biochemical findings in strepto¬ 
lysin O ’ treated and untreated tissue cultures have 
been presented in Table I. It was observed that 
streptolysin ‘ O ' damages the mitochondria (as shown 
by the increase of adenosine triphosphatase and decrease 
of GOT), lysosomes (increase of acid phosphatase), 
plasma membrane (increase of alkaline phosphates) 
and microsomes ('increase of lactate dehydrogenase) 
of the monkey kidney tissue culture. The increase 
of the acid phosphatase, adenosine triphosphatase and 
lactate dehydrogenase started at 5 minutes reaching 
a peak value between 1 and 2 hours. At later periods 
elevated levels of these enzymes persisted. Alkaline 
phosphatase gradually diminished and was not 
detectable at terrrrinal periods. 

The cell damage, as observed in the present study, 
was the net result of injury to different subcellular 
organelles and not due to that to any particular structure 
as suggested by different workers^"^^. Similar damage 
to subcellular organelle of monkey kidney tissue culture 
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has also been produced by viruses^ and ultraviolet 
irradiation-, in spite of vast difference in their nature. 
The changes at the molecular or biochemical level 
start in the cell almost immediately (5 min.) after 
exposure to all these three types of injury. Though 
involvement of same subcellular organelles occurred 
with all the three types of injuries, yet the morphoh gical 
expression of the injury was totally dilferent. This 
difference cculd be due to selective involvement of a 
particular metabolic pathway in the cell by the injurious 
agent which may be the deciding factor of the physical 
expression of the injury. 

Department of U. C. Chaturvedf. 

Pathology and Bacteriology, D. K. Agrawal. 
K.G. Medical College, L. M. Bahuguna. 

Lucknow, May 6, 1975. Asha Mathur. 

R. M. L. Mehrotra. 
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DISINFESTATION OF FRUIT FLIES IN MANGO 
BY GAMMA IRRADIATION 

Introduction 

Earlier studies in this laboratory have shown that 
low dose ganiHia irradiation at 25 Krad either alone^ 
or in conjuction with skin coating- can delay the ripening 
process as well as improve the transportability® of 
Alphonso mangoes. The present investigation was 
undertaken to ascertain the effect of gamma irradiatio* 
at dose levels normally employed for delaying the 
ripening process in mangoes, on the prevention of 
emergence of adult fruit flies from infested fruits and 
to establish the radiosensitivity of fruit flies at different 
gtages of their life cycle. 


Materials and Methods 

Two fruit fly species, the oriental fruit fly (Dacus 
dor.salis, Hendel) and the melon fly {Dacus cucurbitae, 
Coquillot) commonly fouid infesting mangoes were 
selected for these studies. The melon fly was reared 
under laboratory conditions using pun*pkin as the 
rearing medium. Various life stages of the orie.ital 
fruit fly were obtained from a large number of naturally 
infested mango fruits. 

Naked eggs, larvae and pupae of both the species 
were exposed to 0, 15, 25, 40 and 100 Krad of gamma 
rays from a cobalt-60 source at a dose rate of 75 Krad/ 
hour. Eggs were carefully transferred to slits made 
on pumpkin or semi-ripe mangoes as the case may 
be and irradiated. In some experiments eggs were 
placed on moist filter paper, and after exposure to 
the required dose were transferred to fruit slices. Sixty 
eggs (20 X 3 replications) each from both the species 
were exposed to each of the above doses. The experi¬ 
ment was repeated. 

Forty larvae (20 x 2 replications) of 3 to 4 days 
old from both species were placed on fruit pieces and 
irradiated with the above doses. The experiment 
was repeated. After irradiation, the fruit slices 
containing eggs and larval stages were placed over 
moist sand in beakers covered with muslin cloth and 
were held at ambient temperature (25 to 28'" C) to deter¬ 
mine hatching, larval growth rate, pupation and emer¬ 
gence of adults. 

Forty pupae (2 to 3 days old) from each species 
were exposed to 0 to 100 Krad and were held in moist 
sand under ambient conditions until adult emergence 
was complete as judged from the breaking of the 
puparium at the eclosional suture and partial or full 
emergence of flies. 

Results and Di.scu.s.sion 

In both melon and oriental fruit flies, the percentage 
of eggs hatched after exposure to 15 and 25 Krad were 
45 ±5 and 27'5di2-5 respectively as against 75 ±5 
in unirradiated control groups (Table T). Irradiation 
at 40 and 100 Krad prevented hatching of the eggs 
in both the species. The larvae emerging from eggs 
exposed to 15 and 25 Krad were rather sluggish and 
showed slower growth rate as compared to 
controls. Only 45±5% and 17*5±2-5% of the 
emerged larvae formed puparia in 15 and 25 Krad 
treated groups respectively, as against 109% 
in controls. No adult emergence was noticed in any 
of the irradiated groups as against 90% in controls. 
Irradiating the eggs either on moist filter paper or on 
fruit pieces did not show any differences in their hatch- 
ability. 

Larvae exposed to- 15 and 25 Krad showed slower 
growth rates and sluggisliness while higher doses caused 
increased mortality and poorer growth rates. These 
surviving larvae, after exposure to 40 and 100 Krad, 




776 


Letters to the Editor 


j Current 
L Science 


Table [ 

Effect of gamma irradiation on various life stages of melon and oriental fruit flies^ 


Dacus ciicurbitae 


Daciis dorsalis 


jjeveiopmeniai 

stages 

loose in 

Krad 

% Eggs 
hatched 

% Pupated 

% Adults 
emerged 

% Eggs 
hatched 

% Pupated 

% Adults 
emerge J 

Eggs 

0 

75 ±5 

75 ±5 

70 

15 ±5 

75 ±5 

70 

15 

45 ±5 

20 ±2 

0 

27-5±2*5 

ll±l 

0 


25 

45±5 

9±2 

0 

11-5-1-1-5 

11:1:1 

0 


40 

0 

0 

0 

0 

0 

0 


100 

0 

0 

0 

0 

0 

0 

Larvae 

0 


87'5:t2-5 

87* 5 ±-2-5 


87-5:L2-5 

87 5 1 2‘5 

(3 to 4 days old) 

15 


65±5 

0 


65:1:5 

0 


25 


50 

0 


50 

0 


40 


42-5 ±7* 5 

0 


42-5:1:7-5 

0 


100 


0 

0 


0 

0 

Pupae 

0 



100 



100 

3 to 4 days old) 

15 to 100 



0 



0 


^ Values are expressed as percentage of the initial population taken and are averages of two indepe ide t 
sets of experiments. 


did net leave the rearing medium for pupation. In 
the case of larvae from both the species subjected to 
0, 15, 25, 40 and 100 Krad, the percentage pupation 
was 87-5±2-5, 65±5, 50, 42-5±7-5 and 0 respec¬ 
tively (Table I). While 109% adults emerged from 
unirradiated groups no adult emergence occurred in 
any of the irradiated groups. 

In the case of pupae, irradiation at doses as low as 
15 Krad completely prevented adult emergence in both 
the species. Burdit and Seo-^ have reported that the 
emergence of adults from irradiated naked eggs or 
lauv-ae oi from puparia contai.iing fourth i.istar larvae 
of the mediterranean fruit fly, Ceratitis capitata (Wiede¬ 
mann) and the melon fly was prevented by 15 Krad 
of gamma irradiation, but larger doses were required 
to preven!: emergence of irradiated pupae. 

• Gamma irradiatiot disinfestation of mangoes has 
the added benefit of delaying of the ripening process 
as well over the more conveitional methods of disii- 
feslatio 1 , such as ethylene dibromide fumigatioi or 
vapour heat sterilization. Moreover these methods 
have rather narrow margins betwee i the dosages that 
are required to destroy insect infestations and the 
dosages that will cause iijury ii the treated producc'^h 
A lother a.i va itage of irradiation could be that mangoes 
infested by the mango seed weevil [Sternochetus niangi- 
ferae (F)], which does not succumb to fumigation or 
other knowt quara ni le freatmeits, can be sterilized 
with about 20-6 Krad of gamma rays'’,-which is about 
the same dosage effective against fruit flies as well as 
for delay!-tg the ripening processes. 


The results of these preliminary studies show that 
a dose of 25 Krad of gamma rays recommended for 
delaying the ripe ling of mangoes, can prevent the 
ehiergence of adults from fruit infested with the difl'erent 
developmental stages of oriental and melon fruit ilics. 

This work wts partially supported by Research 
Contract No. 9 76/RB of the International Atomic 
Energy Agency, Vienna. 

Biochemistry and Food Paul Thomas. 

.Technology Division and G. W. Rahalkar. 

Biology and Agricultural Division, 

Bhabha Atomic Research Centre, 

Bombay 400 '085, June 21, 1975. 
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CHROMOSOMES OF THE MOLE CRICKET 
GRYLI.OTALPA FOSSOR SCUDDER 
(ORTHOPTERA) 

The only information available on the chromosomes 
of the species Grylloialpa jossor is of Asana et al. 
(1940) and Kushnir (1952). Wc present in this 
report some interesting observations on the- 
behaviour of the chromosomes during meios’s with 
special reference to the X chromosome. Chromo¬ 
somes from testis or ovary were prepared from 
nearly 150 animals by the usual squash or air dry 
technique. 

I'he diploid chromosome number is 23 in male 
and 24 in the female (Fig 1). The autosomes com¬ 
prise 9 pairs of metacenlric chromosonies and 2 pairs 

U U II II 

I Z 3 4. 


II II II II 

5 6 7 8 J 



1 


F'ig. 1. Karyotype fnnn gonial metaphase plate, 
showiig 9 pairs of meiace itric a-d 2 pairs of sub- 
mctace rtric chromosonies. X chramosomc is mctacciitrc 
and largest of the complement, faset showing sex 
(XX] chromosomes from fcm.dc oogoaial plate. 

of sub-mctacentric chromosomes. There is a single 
X chromosome (XO) in the male and-two X(XX) 
chromosonies in the female. The X chromosome- 
is the largest metacentric chromosome with arm 
ratio of l-Ol and constitutes about 18% of total 
haploid complement length. Supernumerary chromo¬ 
somes are not observed in any of the specimens 
studied. The interphase nuclei of somatic cells of 
jiiale and female show (1 to 3) chromocenters 
(Fig. 2). In the spermatogonial interphase one 
prominent chromocentci% probably sex chromatin 
body, is conspicuous (Fig. 3). At Leptotcnc, 
zygotene and early pachytene, there arc two small 
chromocenters in addition to the prominent 
chromocenter (X chromatin body?) (Figs. 4, 5). 
7'he homologous and non-homologo us chromosomes 
arc associated in the formation of these chromo- 
centers. One pair of autosome is deeply stained, 
and its heteropycn-otic nature is clearly recognisable 
at diplotene and diakinesis. At late pachytene 
the X chromosome shows two regions, a highly 


condensed part and a distal isopycnotic segment 
(Fig. 6). 



Figs. 2-8. Fig. 2. laterphase nucleus fr.mi malpi 
ghian tubules cf female mole cricket. Note the 
number of chromocenters, 1,400. Fig. 3. Spermato- 
gonial i.iterphase nucleus. Note the prominent (arrow) 
peripheral hctcrochrojnatic body, 1,400. Fig. 4. 
Lcptotenc, :: 1,400. Fig. 5. Zygotene. Note the 

promileit aid, other chromoceiters, X 1,400. Fig. 6. 
Pochytcie. Note the dilTereitial stainiag of X chromo¬ 
some, >: 1,400. Fj?. 7. Diakinesis, X 1,400. Fig. 8. 
Metaphasc, : ; 1,400. 

All the autosomes show fuzzy nature during 
early meiolic prophase. No projections are observed 
in the darkly stained bivalent at diakinesis (Fig. 7). 
At diplotene and diakinesis the projections are few 
and prominent (Fig. 7). At metaphase I (Fig. 8) 
all the chromosomes are highly condensed. The iso¬ 
pycnotic area of the X chromosome also exhibits a 
fuzzy nature at leptotene, zygotene and pachytene, 
whereas at diplotene and diakinesis as the X 
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Table I 


Chromosome number and sex determining mechanism of Gryllotalpidae 


Species 


(2/7) Male 

(2/2) Female 

Sex chromosome 
mechanism 
Male/Female 

Reference* 

Gryllotalpa fossor 

23 

: 22^+X 

24 : 22a4-XX 

xo/xx 

Asana et al, 1940; 

Gryllotalpa borealis 

24 

25 
23 

: 22a+s+X 
: 22 -f 2s+X 
; 22a+ X 

25 : 22(1+8-1-XX 

26 : 24(2+ 2s+ XX 
24 ; 22(2+XX 

xo/xx 

Ohmachi, 1929, 

1935 

Payne. 1912, 1916 

Gryllotalpa gryllotalpa 

Belgium, France, N. Italy 12 

: lOfl-f XY 


XY/— 

Payne, 1916; 

S. Italy 

15 

: 14a-l-XO 


xo/— 

Barigozzi, 1923 

Milano 

18 


. . 


Barigozzi, 1947 

Romania 

14 

: 12n-i-XY 


XY/— 

Steopoe, 1939 


15 

: 12flfs-hXY 


XY/— 

„ 

Gryllotalpa vulgaris 

Freiburg 

12 

: lOa+XY 


XY/— 

Payne, 1916; 

Bucharest 

14 

: 17 


.. 

Voinov, 1925 

Italy 

17 

: 16a+X 

. . 

XO/— 


Romania 

14 

: 12(2-1-XY 

-• 

XY/— 



* Data collected from Asana et ai, 1940; Kushnir, 1952. 


chromosomes start condensing the isopycnotic part is 
not recognisable. 

The chromosome number reported here is in 
agreement with those of Asana et al. (1940) and 
Kushnir (1952). However, our description of thei 
karyotype (9 pairs of metacentric chromosomes, 2 
pairs of sub-metacentric chromosomes and 
metacentric X chromosome) differs from that 
given by Asana et al. (1940) where the karyotype 
consists of all V-shaped (metacentric ?) chromo¬ 
somes. Contrary to earlier findings supernumerary 
chromosomes are not present in the population. 
These chromosomes might have been lost during 
the karyotype evolution or have become incorpo¬ 
rated with the autosomes. 

The Gryllotalpidae is a small family comprising a 
single genus with 50 species of which chromosome 
studies have been done on only 5 species. G. fossor 
and G- borealis have 23 chromosomes in male and 24 
in female (Table I). In G. gryllotalpa and G. vulgaris 
the diploid number varies from 12 to 18. From the 
variations in chromosome number it appears that 
the origin of these two chromosome types is divergent. 
White (1954) is of the view that the primitive an¬ 
cestors of the family had 23 chromosomes and the 
lower number is derived by reduction of the chromo¬ 
some number. Kushnir (1952) holds the opinion! 
that the original group had lesser number and the 
higher number might have reached by doubling and) 
readjustment of the sex deitermining mechanism. 


With the demonstrations of repeated. DNA 
sequence of centromeric heterochromatin in most 
organisms, it is most likely that the simple mecha¬ 
nism suggested by White (1954) centric fusion is 
operative. 

In G. fossor the X chromosome shows linear 
differentiation at meiotic prophase stage. The 
distal part of one arm- is isopycnotic, and the rest 
of the chromosome shows positive heteropycnosis. 
In the majority of Orthoptera, so far known, the 
entire X chromosome shows positive heteropycnosis. 
This partial allocycly of the X chromosome 
in this animal, showing a distal isopycnotic segment 
in one arm, indicates that this part may be geneti¬ 
cally active. 

We thank Mr. E. A. Daniels for miicrophoto- 
graphy. 

Cytogenetics Laboratory, M. K, Raman. 

Department of Zoology, S. R. V. Rao. 

University of Delhi, 

Delhi 110007 (India), March 21, 1975. 
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THE CHROMOSOME NUMBER OF 
CYATHOCLINE LYRATA CASS. 

Cyathocline is rcpreseiUed by three species in India 
(Santapau ar.d Henryk). Of these, Cyathocline lyruta 
alone has drawn the attention of cytelogists. Koul- 
and Mehra et al.'^ put on record the chron-osome 
number oF Cyathocline lyrata Cass, as 2 n --- 22. 
I7icidently, this is the only count k-'ow so far, for the 
entire genus (Fedorov*). 

While surveying chromoiome numbers of the argio- 
sperms of Jammu and Kashmir State, the authors 
worked out the chromosome number of three popula¬ 
tions of Cyathocline lyrata. Tlie counts were made 
from acetoorcein squashes of fresh and fixed flower 
buds at various stages of pollen m^othcr cell meiosis. 

Counting is easily possible at metaphase and aia- 
phase-l (Figs. 1 and 2) when the chromosomes are 
deeply stained and greatly condcn.ed and therefore, 
spread out with ease. All cells scored at these two 
stages had 2// - 18. The nine metaphase bivalents 
are of two sizes; 2 long and seven small (Fig. 1). 
While the smaller bivalents have on.ly one or two 
chiasmata the two big bivalents very often have three 
chiasmata each; two in the long arm and one in the 
short arm. On account of longer size and a higher 
number of chiasmata, chromosomes of the big bivalents 
almost invariably separate out much later tha-i those 
of the smaller bivalents (Fig, 2). The size dilTerence 
is maintained even after the chromosomes have reached 
the poles. 

From anaphase-E chromosomes directly enter into 
mctaphase-IE. As a result, they continue to keep 
condensed and show olT their centromeres very 
distinctly (Fig. 3). The two long chromosomes 
have subterminal constrictions. Of the seven small 
chromosomes two have median and five submedian 
constrictions. The karyotype is asymmetric. 

Pollen viability determined by the inorganic acid 
test (Koul and Paliwaf'’) is fairly good, so also is the 
seed set indicating that the plants are sexually fertile. 

Four populations of Cyathocline lyrata are known 
with n 1.1 (KouI“ ; Mehra et alJ^). The present 
count determined from three Jammu populations 
represents a second count for the species, making it 
dibasic. Before accepting this as (fnal, oie should, 
however, net lose sight of the fact that the earlier count 
of It ^ 11 has been determined at diakinesis, which 
in the present species does not seem to represent an 
ideal stage for making chromesome counts. From 
what has been observed in the present material, the 
prophase chromosomes show dilferentiation iito eu- 
and heterochrematin. This is particularly true of the 
large sized bivalents, in which the deeply stained terminal 
ends are interspersed by the long faintly stained regions. 
At times, when the intercalary region is not distinct, 
the terminal ends of the bivalents look like two separate 


“ bivalents ” fFigs. 4 and 5). Thus, the two loi'g 
bivalents can be mistaken for four. 






^ 2 it* 


J..V. 

r 


Figs. 1-5. Fig. 1. A microspore mother cell at 
metaphasc-I bearing 911, x 1,500. F)g. 2. A micro¬ 
spore mother cell at anaphase-I showing two late 
separating bivalents, 1,5C0. Fig. 3. A microspore 
mother cell at late anaphase-I showing 9 chromosomes 
at each pole, xl ,500. Fig. 4. A microspore mother 
cell at diakinesis showing 9 IE. One of the longer 
bivalents showing a breakage, 1,500. Fig. 5. A 
microspore mother cell at diakinesis showing 9 II of 
which the long bivalents show breakage x 1,500. 
(Arrows in Figs. 4 and 5 indicate the possible sites 
of breakage ii the long bivalents.) 


Similar effect is also brought about by the breakage 
of the two lo^.g bivalents under the pressure of squash¬ 
ing. En this way ten or eleven “ bivalents ” could be 
formed. This suggests that n = 11 , perhaps represents 
only an artefact. This is also borne out by the fact 
that in cells with more than nine “ bivale'ts ”, the size 
dilTerence between the bivalents gets lost. All the 
eleven “ bivalents ” are uniform in size, suggesting 
that the species has a symmetric karyotype with respect 
to chromosome size (which it has not). While this 
is 0.1 e possibility the other can be that Cyathocline 
lyrata really exists in two races, one with n = 9 (reported 
here) and the other with /z — 11 (reported by KouF 
and Mehra et al.^). 

The authors are grateful to Dr. Y. R. Malhotra, 
Head, Department of Bio-Sciences, for providing the 
necessary facilities. 
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A NEW ROOT APHID ON SUGARCANE IN 
SOUIH INDIA 

The occurrence of aphids i.n the roots of sugarcane is 
a rare phenomenon i..i India. George (1925, 1928) 
recorded Tetraiieiira cyanodonti var. Coimbatorensis 
George, now known as T. javensis v.d. Goot from 
sugarcane in Coimbatore. Later Nagarajan (1957) 
described this aphid damage to sugarcane around 
Coimbatore. Fletcher (1928) reported the occurrence 
of another species, Gejcia spatulata Theob. from sugar¬ 
cane at Pusa. 

Recently in the course of field investigations on the 
white grub damage to sugarcane at the Sugarcane 
Breel’ .g iistitutc Farm, another species of aphid, 
Forda {Peiitaphis) orientalis George has been observed 
to damage sugarcane roots. The affected plants, 
generally ratoons of 8 months age, showed stunted 
growth and typical symptoms of mosaic on their leaves. 
The varieties affected arc Co. 419 and Co. A. 71-1. 
Colonies of creamy-white, hemispherical aphids were 
present ii these roots. This species of aphid (Fig. 1) 



Fig. 1 {a). Sugarcane roots with root-aphids attached. 


may be distinguished from T. javensis by the absence 
of long hairs and cornicles. These aphids were present 
at a depth of 7 to 20 cm below soil suiTace. Ants were 
found to be attendant o i them. Border rows of cane 
were heavily infested. The aphids were found to 
infest the canes during July-September. 





FxG. 1 (/;). The root-aphid, Forda orientalis George. 

Earlier, this species has bcc.i reported to occur only 
on sorghum and bajra in Coimbatore by George (1928) 
and David (1958 and'1969) and od Bothriochloa insciilpiu 
at Dehra Dun by David (1969). Phis is the first rccoal 
of the occurrence of this aphid a.s a post i i the sugar- 
ca .c crop. 

Our thanks arc due to Dr. S. K. David, Retired 
Eiitomologist, Agricultural College, Coimbatore, for 
kindly ideitifying the aphid and also to the Director 
and E itomologisF Sugarcane Breeding Institute, 
Coimbatore, for giviig facilities aid also help it the 
preparatioi of this note. 

Sugarcaie Breeding Institute, P-Nxrm ala Jasmine- 
Coimbatore, May 26, 1975. K. Anantmanarayana. 
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GENUS CHAETOPELTIS BERTHOLD^ IN INDIA 

Ever since Berthald's^- creation of Chaetopeltis as a 
new genus, there have been very few reports on the 
occurrence of the alga. The genus comprises of two 
well-defined species, viz., Chaetopeltis orbicularis Berth- 
old and Chaetopeltis barhata (Bohlin) Wille. A third 
species, Chaetopeltis americana (Snow) Collins’^ has 
been considered by some authors as belonging to a 
different genus, Pseudulvella (Smith, 1933^). Since 
the genus is, hitherto, unknown from India, it is 
intended here to record it in our flora and briefly describe 
the salient features of the Indian plant. 

Twigs with epiphytic Stigeoclouium were collected 
in December 1974 from a small puddle near Chin hat 
village about six mi lies from Lucknow on Fyzabad 
Road, washed with boiled, cooled tap water and placed 
in Chu’s solution no. 10-, fortified with 5% soil extract. 
Two or three days after inoculation, a mixed growth 
of Stigeocloniiini sp. and Chaetopeltis orbicularis was 
observed forming bright green patches on the bottom 
of the vessels. In subsequent sub-cultures, the alga 
was separated from the Stigeoclonium species and other 
contaminants and established in unialgal cultures. 

The thallus of the Indian plant is made up of a small 
monostromatic disc bearing very fine, delicate, mucila- 
genoLis bristles on its^upper surface (Figs. 1-5). The 



Figs. 1-6. Chaetopeltis orbicularis f. minor Mobius. 
Figs. 1-3. Early vegetative stages of growth of 
thallus. Figs. 4-5. Mature vegetative thallus with 
bristles. Fig. 6. Old thallus showing empty cells 
from which the swarmers have escaped out and the 
absence of niucilagmous bristles. 


cells are uninucleate, 8-15fun in diameter and possess 
a single, irregularly thickened, parietal laminate chloro- 
plast with a single pyrenoid. In older thalli, most 
of the cells lose their contents owing to the formation 
of zoospores (Figs. 6). The present form agrees 
closely with Chaetopeltis orbicularis f. minor Mobius*^ 
in thallus organization, cell-structure, dimensions and 
behaviour in cultures and is, therefore, identified as 
the same. 

Department of Botany, Braj Nandan Prasad. 

Lucknow Uuiversity, Deep Kumar Asthana, 

Lucknow, May 22, 1975, 
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EFFECT OF X-RAYS ON DEVELOPING 
EMBRYOS OF RICE (O. SATIVA L.) AND THEIR 
MUTATION SPECTRUM 

Effect of X-rays on rice seeds and excised mature 
and immature embryos have been studied extensively 
in this laboratory^-'k To understand the effect of 
X-rays on developing embryos, proembryos of a high 
yielding rice variety (IR-S) were subjected to different 
doses of X-rays. 

X-ray doses of 2*5, 5-0 and 7-5 Kr were’applied 
to the 100 flowers at 5 hours (one celled embryo. Endo¬ 
sperm nucleus starts dividing), 8 hours (Two celled 
embryo), 12 hours (Four celled embryo), and 24 hours 
(Generally eight celled embryo) after pollination. 
Following irradiation, the proembryos were allowed 
to grow on maternal tissue. After maturation the 
embryos were first grown in \itro in White’s agar 
medium up to 28 days and then iransplarted in the 
field. At maturity panicles from the main tillers of 
all X^ plants were harvested separately. Xo gcrieration 
was raised as pan.icle to progeny row. 

Effect of radiation was noted from the data of seed 
setting percentage. Considerable degree of sterility 
was noticed in all the treatments, as compared to control 
(Table I). Sterility percentage increased with the 
increase of doses. It was maximum at 5 hours after 
pollination and gradually declined in next stages of 
development (Table I). 

Reduction in germination percentage was noticed 
among the irradiated embryos, excepting i:a 5 hours 
after pollination where cent percent germination was 
found at 2*5Kr like control (Table I). 

Seedling lethality was noticed from the 5th day 
onwards in tube culture as compared to control, 
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Table I 

Radiosensitivity of vice following X-ray irradiation to proembryos 


plant attributes Control 


5 hours* 

8 hours 

12 hours 24 hours 


2*5 

Kr. 

50 

Kr. 

7*5 2*5 

Kr. Kr. 

5*0 7*5 

Kr. Kr. 

2*5 5*0' 
Kr. Kr. 

7*5 2*5 

Kr. Kr. 

5*0 

Kr. 

7*5 

Kr. 

% Sterility 7-2 

51*4 

74*5 

81*5 30*4 

52*7 70*8 

26*9 45*1 

50*9 25*8 

41*6 

49-8 

% Germination 100*0 

100 0 ' 

97-3 

93*4 1000 

96-8 92-5 

1000 93-9 

90 '1 1000 

87*8 

83*2 

% Seedling 

Lethality 

60-4 

72*4 

lOO’O 54*6 

66*0 94*7 

48*1 53*8 

70-5 26 0 

46*5 

61-2 

* Hours after pollination, 

Mutation frequencies'^ 

Table II 

{in percentage) of rice following X-ray irradiation to proembryos 



Different stages of 
pro embryo growth 
(Hrs. after pollination) 


2*5Kr. 

5*0 Kr. 

7*5 Kr. 


Chlorophyll 

Morphological Chlorophyll 

Morphological Chlorophyll Morphological 

5 hours 

0-21 


20*0 

1*73 

18*7 


• m 


8 hours 

0*24 

17*5 

1*67 

15*3 

1*72 

10-5 


12 hours 

0-27 

16*8 

1*70 

15*4 

1*65 

9*7 


24 hours 

0*35 

16*5 

2*13 

12*7 

1*85 

7-5 



* Mutation frequency was calculated on the basis of No. of mutants per 100 X 2 plants. 


Lethality increased with increase of dosage. Cent 
per cent seedling lethality was noticed in 5 hours after 
pollination at 7-5 Kr (Table I). 

Mericle and Mericle^"'^ obtained highest mutation 
frequency in Rg generation following proembryo 
irradiation. Kawai and Inoshita^ obtained higher 
mutation spectrum by irradiating during meiosis and 
heading time. In this experiment besides chlorophyll 
mutations, other morphological mutations were also 
scored from a population of 2000 Xg plants raised 
from the seeds of 120 X^ panicles. The frequency of 
chlorophyll mutations was found to be maximum in 
24 hours after pollination at 5-0Kr (Table II). In 
the four stages of proembryo growth the frequency 
of morphological mutations were found to be maximum 
at the lower doses which decreased with the increase 
of doses (Table II). This experiment shows that 
comparatively lower doses of X-rays can be effectively 
used for induction of mutation if treated at the pro- 
embryonic stages. 


Author expresses his gratitude to Prof. P. N. Bhaduri 
for giving necessary instructions during this experiment 
and to the University of Burdwan for financial help. 

Department of Botany, A. Chakrabortv. 

Burdwan University, 

Burdwan, W.B., June 21, 1975. 
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PROMOTIVE EFFECT OF Nad AND CaCh, 
MIXTURES AND CaCh AND MgClo MIXTURES 
ON EXTENSION GROWTH OF GUAR 
SEEDLINGS 

Most of the studies on seed gerivination and salinity 
have been on emergency of seedlings, seedling growth 
and their tolerance to different concentrations of salts— 
NaCl, MgClo, CaClo, NaHCOg, etc.^'^ A few 
studies relate the combined effects of NaCI, CaCL, 
MgClg as mixtures on germination etc.^""^ The 
present work was undertaken to investigate the effects 
of NaCl, CaCL and. MgClp singly as well as the mix¬ 
tures of NaCl and CaCU and CaClo and MgClg, on the 
root and the shoot growth of guar seeds. 

Ten uniform and graded seeds of guar Cyamopsis 
psoraliodes, L. Cv. Nau Bahar were germinated in 
petridishes on Whatman filter-paper No. 1. The 
germination media (5-00 ml) were distilled water (DW) 
and saline media—NaCl, CaClo and MgCU, (0*25, 
and 0-50%). Besides, a mixtures of NaCl and CaCL, 
and MgCl 2 and CaClo of the above solutions in 1:1, 
3:1 and 1:3 ratios were also used. The actual 
concentrations of the above mixtures were in 0*25% 
solutions 0*125% NaCl or MgCU -1-0*125% CaClg— 
1:1, 0*1875% NaCl or MgCU and 0 0625% CaClo—* 
3 :1 and 0*0625% NaCl or MgCl., and 0*1875% CaClg— 


1:3. Concentrations were double in 0*50% series, 
and the total volume was kept constant at 5 *00 ml. 
Germination experiment was carried out iu day light 
at room temperature 28 ±2'" C. In all, 6 such sets 
were run and root length and shoot length were measured 
from seedlings at 96 hours of germination. Mean 
data are reported and are in comparison with those 
indistilled water medium. 

Root length (Table I ).—Extension growth of roots 
was suppressed by NaCl and MgCU. Maximum and 
minimum reductions were caused respectively by NaCl 
and CaCl.,. 0*5% CaCU increased root length. Root 
length was increased by the mixture of NaCl and CaCL 
and CaClo - 1 - MgCl.>, being maximum in 0*5% NaCl 
and CaClo 3 :1 mixture—in fact, the retardation by 
NaCl and MgCk was reversed by this mixture. Mix¬ 
tures of CaClo and MgCL 0*25 and 0*5% 1:1, 1:3 
also promoted root length. 

Shoot length (Table //).—Shoot length was suppressed 
by all salts, the suppression being greater by NaCl. 
Mixtures of CaCU and MgCL 0*25 and 0*5%—1:1 
and 1 :3 as well as CaCU H- NaCl 0*25% 1:1 reversed 
the suppression by individual salts, and shoot length 
was almost equal to that in distilled water. Thus, 
each salt alone exerted a suppressmg effect on the root 
and shoot length. However, mixtures with CaCk 


Table I 


Root Length—Cm (at 96 hours) 


SI. 

Treat- 

Distilled 




NaCl -h 

NaCl 

NaCI. + 

CaCI. + 

CaCIa ± 

CaCla ± 

Nfl. 

ment 

wafer 

NaCl 

CaClg 

MgCL 

CaCl. 

CaClo 

CaClo 

MgClo 

MgClo 

MgCla 







1:1 

} : 3 

3:1 

1:1 

1:3 

3:1 

1. 

Control 

8-75 











(D.W.) 

±0*26 










1. 

0-25% 

.. 

5*85 

10*35 

6*10 

10-90 

9*90 

10*10 

12*00 

8*70 

10*50 



♦ 

±0*36 

±0*45 

±0*44 

±0*52 

±0*41 

±0*40 

±0*51 

±0*45 

±0*27 

3. 

0*50% 


2*65 

10*35 

2*30 

9*70 

8*75 

12*15 

11*20 

1V65 

8*20 




±0*21 

±0*48 

±0*29 

±0-41 

iO-20 

±0*53 

±0*39 

±0*51 

±0*30 


*S.E. 

of Means. 




Table II 










Shoot Length—Cm (at 96 hours) 





SI. 

Treat¬ 

Distilled 




NaCl -f 

NaCl -1- 

NaCl -1- 

CaClo 1- 

CaClo ± 

CaCla ± 

No. 

ment 

water 

NaCl 

CaClo 

MgCIa 

CaClo 

CaCl., 

CaClo 

MgClo 

MgClo 

MgClo 







1:1 

1:3 

3:1 

1:1 

1 :3 

3:1 


1. Control 6*60 
±0*16 


4*80 

6*55 

6*05 

7*25 

6*95 

5*85 

6*20 

6*15 

6*00 

±0*13 

-±0*18 

±0*31 

±0*15 

±0*20 

±0*21 

±0*27 

±0*22 

±0*18 

3*20 

5*50 

3*25 

5*75 

4*95 

5*40 

6*00 

6*20 

5*40 

±0*13 

±0*19 

±0*22 

±0*22 

±0*25 

±0*15 

±0*14 

±0*10 

±0*16 


3. 0*50% 
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enhanced the length and reversed the suppression. 
As early as 1903, Locw^ suggested that Ca neutralizes 
the toxic effects of single salts of Na, K and Mg and 
a certain ratio of Ca and Mg was fiecessary for the 
proper growth of plants. It is also known that certain 
combinations aod ratios of salts or ions are more 
beneficial to plant growth than others.^"^^ This is 
borne out from the data reported here. Beneficial 
effect of mixture of NaCl and CaClo may be attributed 
to the fact that NaCI increases succulence and hydration, 
while Ca is a constituent of middle lamella of cells 
and promotes root growth^-. When combined, there 
is increased hydration and availability of cell wall 
material; this results ii the increased root length. 
Retardation of shoot le'<gth caused by individual salts 
is also reversed by the mixtures, perhaps the ratios 
1 :1 and 1:3 may balance the toxic effects of individual 
ions.^"^*^ Mg is required for rapid growth of young 
cells, high protein coiice'>.tratio.’''S and active mitosis, 
it is also an enzynre activator for carbohydrate meta¬ 
bolism and is associated, with the energy supplying 
phosphorus coinpounds.^- In combination with Ca 
any of the effects of Mg enumerated above may be 
stimulated or augme ited and thereby, alleviate retarda¬ 
tion by their individual toxic effect. 

Botany Department, A. B. Vora. 

University School of Sciences, 

Gujarat University, 

Ahmedabad-3 80009, 
and 

Shikshan Mahavidyalay, M. K. Patel. 

Gujarat Vidyapeeth, 

Ahmedabad 14, May 12, 1975. 
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A NOTE ON TOXICITY OF NICOTIANA GOSSEI 
DOM. TO THE LARVAE OF TOBACCO STEM 

BORER GNORIMOSCHEMA HELIOPA LOW. 

Many Nicotian a specie? have been reported to be 
resistant to various insect species. Thursto i (1961)^ 
reported that Nicotiana gossei Doniin ; N. rependa 
Willd. ; and N. trigonophylla Dun. were highly 
resistant to green peach aphids. Parr and Thurston 
11968)'^ have reported the toxicity of Nicotiana 
gossei to the larvae of tobacco hornworm 
Manduca sexta Joh. Burk and Stewart (1969)- also 
have reported the resistance of Nicotiana gossei to 
green peach aphids. The toxicity of N. gossei to greea 
peach aphids (Myzus persicae SllIz.) and first three 
instar larvae of tobacco leaf eating caterpillar (Spodo- 
ptera litura F.) in the laboratory was reported from 
C.T.R.T. (Anonymous, 1972-73).^ In India, the tobacco 
stem borer Gnorimoschema lieliopa Low is a serious 
pest on Virginia, bidi and other types of tobacco. 
Hence in the prcccnt investigation Nicotiana gossei 
which has been reported toxic to various insects has 
been screened for resistance to G. heliopa Low in the 
laboratory. 

The culture of G. heliopa was maintained in the 
laboratory. Nicotiana gossei and N. glaiica Grab, 
used in the test were grown in the glass house; the 
latter species was used as non resistant check. Five 
freshly laid eggs of G. heliopa were transferred to the 
tender leal*. Five plants of both the species of Nicotiana 
were used for testing. After the eggs hatched, daily 
observations on feeding of first instar larvae and Ihcir 
survival were recoi'ded. The trial was repeated after 
about 15 days of completion of the first trial. 

Observations indicated that the eggs hatched within 
3 days. Immediately after hatching, the larvae start 
crawling on the trichomes and nibbling the leaf tissue. 
The larvae feed on the epidermis of the leaf tissue Of 
N. gossei (Fig. 1). All the twenty-five larvae that 
hatched or. N. gossei showed nervous convulsions and 
morbidness within 24 hours. They clcliydrated very 



Fig. 1. Epidermal feeding of first iiTStar larva of 
<r. heliopa L. on N. gossei D, ,< 50. 
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rapidly and became brittle after death. Against this, 
the larvae fed prcfusely on N. glanca and developed 
fully. Similar results were obtained when it was 
repeated for a second|tinie in the labotatory with the 
same number of G. heliopa eggs per plant. These 
observations clearly indicate that N. gossei is highly 
toxic to first instar larvae of G. heliopa ; thus serving 
as a good source of resistance to tobacco stein borer. 

All India Co-ordinated G. J. Patel. 

Research Project on Tobacco M. S. Chari. 

of I.C.A.R. at Gujarat, N. G. Patel. 

Agricultural University, 

Anand Campus, An and, May 9, 1975. 


1. Anonymous, 1972-73. Summary of the results of 
the experiments carried out at the Central 
Institute and its Regional Research Stations 
during 1972-73. Central Tobacco Research 
Institute, Rajahmundry, presented at the 4th 
Tobacco Workshop of All India Co-ordinated 
Research Project on Tobacco, Bangalore. 
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INTERACTION BETWEEN CYCOCEL AND 
GIBBERELLIC ACID IN POLLEN TUBE 

ELONGATION OF CALOTROPIS PROCERA 
Recently, the efiect of various growth regulators, 
e.g., abscisic acid (ABA), cycocel (CCC), gibbe- 
rellic acid (GA3), indole acetic acid (lAA) and 
kinetin (K) on pollen tube elongation was studied 
by Lis-^^. It was observed that lAA and CCC inhibited 
the elongation of pollen tubes while the rest of the 
growth substances regulated additional elongation. 
Interaction between these growth substances in 
respect of tube elongation was also studied. When 
used in combination, some of these growth 
regulators exhibited synergism, (e.g., CCC -j- GA3). 
Present studies describe this interaction. 

Pollinia were dissected out from the flowers of 
Calotropis procera and incubated in 15% sucrose 
medium in cavity slides. Different concentrations! 
of cycocel (CCC) and gibberellic acid (GA 3 ) were 
maintained in 15% sucrose as a basal medium undef 
constant illumination from a light banlc of two 40W 
fluorescent lamps at a distance of i meter. The con¬ 
trols were maintained in a basal medium excluding 
these compounds. Incubation was carried out at 
28° C ± 2° C for a period of 4 hours. In each 
culture, 3 pairs of pollinia were incubated and 3 
replicates were run in each treatment. Mean length 
of 20 pollen tubes was recorded for each treatment. 
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and on the basis of results obtained, standard devia¬ 
tion was calculated. 

When CCC was applied to the pollinium, it 
retarded the elongation of pollen tubes. However, 
GA 3 at 10 ppm enhanced the growth of the tubesi 
to the maximum. Higher concentrations of GAg 
did not produce a linear response (Table I). An 
Table I 

Interaction between CCC and GA^ on the 
elongation of Pollen Tubes 


The concentrations are given as ppm 

(a) 4 h of treatment. 

(b) I h of pretreatment, 3 h post-treatment. 



Treatment 

Length of P.T. (p) 

CCC 

GA 3 


10 a 


380±10‘9 

25a 


325±10-6 

. • 

\0a 

570±19»2 

• • 

20a 

490+15-2 

10 

\0b 

366±10*9 

10 

10b 

480± 7-4 

10 

30b 

425± 7-95 

25-1- 

10 a 

1100i46-l 

Control (15% sucrose)^? 

452±15-5 


attempt was made to examine the interactive effects 
of GA 3 and CCC in relation to pollen tube elonga¬ 
tion. Interestingly enough, combined application 
of the two had evidently additive or synergistic- 
effect, resulting in more growth than the controls, 
or when either compound especially GA 3 was used. 
The maximum elongation was obtained with the 
optimum proportions of GAg/CCC in the mixture 
as 10/25 ppm, (1100 g) or 25/5 ppm (960 p). 
Even proportions such as 5/5 (690 p), 10/10 
(760 p), 25/10 (730 p) produced greater elonga¬ 
tion of pollen tubes. The elongating effect of GA 3 
is known in many plant organs (Audus, 1972) 1 . It 
is widely known that GA 3 reverses the retarded 
growth caused by many retardants-*3, except in 
barley endosperm test, where Briggs (in Audus, 
1972) failed to antagonise the effect of GA 3 by 
cycocel. It is widely known that CCC acts at the) 
level of gibberellins biosynthesis^. The fact that 
cycocel, in the manner of an ‘antigibbereUine’, 
suppressed the elongation of tubes, strongly suggest¬ 
ed that native gibberelline(s) existed and/oP 
were biosynthesised during the germination of 
pollen tubes under natural conditions. Our present 
studies also show that the post-treatment 
with exogenous GA 3 restored the retarding effect of 
CCC. In addition, when used in combination, tube 
growth also increased. Obviously, this was because 
of synergism between CCC and GA^. We suggest' 
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that CCC and GA.j are acting at the same bio¬ 
chemical site resulting in the enhanced growth of 
the pollen tubes. 

Dept, of Botany, C. P. Malik. 

Punjab Agricultural University, Manju Mehan. 
Ludhiana, March 31, 1975. 
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SAGRA FEMORATA DURRAY (SAGRINAE : 

CHRYSOMELIDAE: COLEOPTERA) A NEW 
INSECT PEST OF DOLICHOS LABLAB 

Grubs of a chrysomelid beetle, Sagra femorata Durray 
were found extensively damaging the country bean 
plants (DoPtchos hblab) during July-August, 1972 
at the Horticultural Experiniental Farm, Hessaraghatta, 
of the Indian Institute of Horticultural Research. The 
grubs feed on the internal tissues of the stem (Fig. I) 
and form the galls (Fig. 2) at the site of feeding. The 



Fig. 1. L.s. of damaged portion of country bean 
stem showing the feeding of the grubs of S. femorata. 


infested branches wilt and die. Several galls were 
found on each plant, each gall containing 3-4 grubs. 
Practically all the country bean plants cultivated over 
0*25 ha area were damaged by the pest. Adults are 
metallic green and measure 2-4-2-6 mm in length and 
0-95-1 *05mm in breadth. Eggs are laid on the stem. 
The larvae, after hatching, enter the stem and feed on 
the internal tissues without migrating to the adjacent 
stem portions. The full grown grubs pupate within 
the stem in an oval straw coloured cocoon made from 
chewed stem wood. Pupal stage lasts for 5-6 months. 
The pest has only one generation in a year. Similar 
damage was earlier reported on country bean- due to 
Sagra nigrifa Oliver. The adults of S. nigrita are blue- 
black and are smaller in size than that of S. femorata.^ 



Fig. 2. Galls of the country bean stem formed by 
the feeding of S. femorata. 

The authors are grateful to Dr. G. S. Randhawa, 
Director, for encouragement and to Mr. E. A. OiilTy, 
Coleopterist of British Museum, London, for identi¬ 
fication of the insect. 

Indian Institute of Horticultural P. L. Tanpon. 

Research, Ban gal ore--5 6000 6, K. Krishnaiah. 

May, 9, 1975. V. G. Prasad. 


1. Duffy, E, A., Personal Communication, 1974. 

2. Lefroy, H. M. and Howlett, F. M., Indian Insect 

Life, Thacker, Spink and Co., 1909, p. 786. 



Vol. 44, No. 21 1 
Nov. 5, 1975 J 


Letters to the Editor 


787 


DISCOVERY OF PELECYPODS FROM THE 
CAMBRIAN ROCKS OF HIMALAYA 

Thick successions of marine fossiliferous Cambrian 
rocks' are exposed at various places of the Himalaya 
and adjoining areas including Kashmir, Ladakh, Spiti, 
Salt Range, etc. These successions are mainly known 
for the occurrence of certain well preserved trilobites, 
inarticulate brachiopods gastropods in them. 

The fossiliferous rocks of the Cambrian System 
exposed in the Hundwara basin (Kashmir) which lies 
to. the northwest of Central Crystalline axis were 
recently divided into Lower, Middle and Upper Series 
on the basis of fresh fossil finds’. The present paper, 
for the first time, places on record, the occurrence of 
pelecypods in the Middle Cambrian rocks of this part 
of the Kashmir valley. The occurrence of pelecypods 
was hitherto unknown from the Cambrian strata of 
Indian subcontinent. Even from other parts of the 
world, true Cambrian pelecypods are very rare. 

The pelecypod material described in this communi¬ 
cation was collected by the author while carrying out 
palaeontological and stratigraphical investigations of 
the Middle Cambrian beds exposed about 5 km north¬ 
west of Hundwara town. The specimens were collected 
in association with certain trilobites like Tonkinella 
brevlceps Kobayashi, Elrathina ? sp. Oboliis kaslimincus^ 
Obolus spp., Lingulella spp., Lingulepis sp., etc. The 
generic and specific identification of pelecypod specimens 
could not be carried out on account of paucity of well 
preserved material. 

The beds yielding the pelecypods comprise shales, 
siltstones and sandstones of buff colour. They are 
highly jointed and the joints generally run oblique to 
the bedding plane. 

The couple of pelecypod valves described below are 
catalogued in the collections of Centre of Advanced 
Study in Geology, P.U., Chandigarh, bearing numbers 
F838 and F839. 

Description of Fossils 

The two left valves of the pelecypods (one exterior- 
Fig, 1 and the other interior—Fig. 2) are almost similar 
in their morphological characters. Each valve in 
inequilateral with blunt beak, moderately convex 
transversely ; umbo slightly swollen and anterior, 
the posterior part of the valve longer than anterior, 
in one of the valves (Fig. 1), fine, closely spaced concen¬ 
tric growth lines ornament the surface. In this valve, 
the lunule is poorly preserved whereas the escutcheon 
is well marked as compared to the other valve (Fig. 2) 
in which latter (escutcheon) is not as cnospicuous as 
lunule. But this variation seems to be preservational 
one and not structural. The two valves are also almost 
comparable in their length-breadth ratio as follows ; 

Specimen F838 (Fig. 1): 

Length of the valve : 13-50 mm. 

Breadth of the valve : 8 *00 mm. 


Specimen F839 (Fig. 2): 

Length of the valve : 14-00 mm. 

Breadth of the valve : 8 -00 mm. 

Comparison of Fossil Materia! 

The surface orramentation of the exterior of left 
valve (Fig. 1 ) is comparable to some extent with 
FordiHa troyensis Barrande known from the Lower 
Cambrian beds of New York State, Newfoundland, 
Greenland, England, Denmark and Portugal- and 
considered to be the oldest known pelecypod but the 
two strictly differ in their general outline. The outline 
of the present specimens is comparable with that of 
Glyptarca primaea known from the Lower Ordovician 
rocks of Southwales, England {yide Schrock and Twen- 
hofel, 1952, p. 401, Figs. 10-34), but the Kashmir 
specimens differ from the same in their size. The 
English form also possesses a different type of surface 
ornamentation. The problematic genus Stenothecoides 
Resser known from the upper Lower Cambrian to 
upper Middle Cambrian rocks of North America has 
a suboval to subelliptical elongate outline with apex 
overhanging unlike the Kashmir forms. 



no i(x?) fio i> (X 4) 


Figs. 1-2. 

Remarks 

The two pelecypod valves recorded from Kashmir 
very slightly differ from each other in their overall 
shapes but only on this basis, the author feels that 
they cannot be attributed to two diflerent species. 
They most probably represent two different individuals 
(both being left valves) belonging to same species. 

The author is indebted to Dr. V. J. Gupta ; for 
providing his collection of literature on the subject. 
He is also grateful to Dr. S. R. K. Chopra, for the 
facilities provided. 

Department of Anthropology, I. J. Suneja. 

Panjab University, 

Chandigarh-160014, May 8 , 1975. 
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SHORT SCIENTIFIC NOTES 


A New Spot Test for Palladium Using Azine Dyes 

Some of the spot tests for palladium are based on the 
accelerating effect of palladium on the reduction of: 
(1) phosphomolybdic acid by carbon monoxide^, (2) 
aqueous solutions of methyl orange, methylene blue, 
indigo carmine and malachite green by molecularh ydro- 
gen-, and (3) aqueous solutions of triphenylmethane, 
thiazine and azo dyes^. 

This paper describes the use of six azine dyes, Pheno- 
safranin. Methylene Violet, Amethyst Violet, Safranin, 
Wool Fast Blue BL (Colour Index Nos. 50200, 50210, 
50225, 50240 and 50315 respectively) and Aposafranin 
for the spot test detection of palladium. 

0-01% solutions of the dyes were prepared in doubly 
distilled water. The dyes, Phenosafranin, Methylene 
Violet, Amethyst Violet, Safranin, and Aposafranin 
used in this investigation were Gurr samples and Wool 
Fast Blue BL was a gift sample from M/s. Bayer AG, 
Leverkussen, Germany. The six dyes were employed 
without further purification. A stock solution (0*1%) 
of palladium chloride was prepared by dissolving palla¬ 
dium chloride (Johnson and Matthey sample) in water. 
This solution was suitably diluted with water. A 
saturated solution of sodium hypophosphite was 
prepared from May and Baker reagent grade sample. 
All other chemicals used were of reagent grade. 

Recommended Procedure. —0 • 8 to 0 • 9 ml of saturated 
solution of sodium hypophosphite is taken in a micro 
test-tube and treated with one drop ''0*05 mP of 0*01% 
solution of Phenosafranin, Methylene Violet, Amethyst 
Violet, Safranin, Wool Fast Blue BL or Aposafranin 
(0-15 ml in the case of Wool Fast Blue BL). One 
drop (0-05 ml) of the test solution is added and the 
mixture shaken well. Disappearance of the pink 
colour (blue in the case of Wool Fast Blue BL) indicates 
the presence of palladium. When the test is carried 
out at 96° C, still lower amounts of palladium can be 
detected. The identification and dilution limits at 
28° C are 0-15 ^g/ml and 1:6-6 x 10® while the corres¬ 
ponding values at 96° C are 0*04 and 1:2-5 x 10'^ 
respectively. 

The following ions do not interfere in the test (the 
amounts are given in mg) : Co (11) : 0*5, Ni (II): 
0-5, Pb (II): 0-03, Mn (U): 10, Ru (III): 0-035, Ag (i): 
Q0016, Cu(n):0 002, U(VI):0-5, Au (III): 0 035, 
Pt (IV): 0 • 0025, Os (VIII): 0 • 015, Cl": 0 -5, Br-: 5, 
I-: 0-05, 804^-: 0-08, rO3-:0 08, SoOg^-: 0 04, HSOr: 
2, CI 04 '": 2, PO/“: 2, oxalate: 2, and tartrate :2; • • 

The authors are grateful to the Council of Scientific 
and Industrial Research for the award of a Junior 
Research Fellowship to K. M. M, K, P, 
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Dothiorella Stem Canker on Acacia tnearnsii Dewild 

Large scale mortality of wattle (Acacia mearnsii 
Dewild), a plant cultivated for its tannin-rich bark 
was noticed in the Lower Pulneys since 1973. Brownish 
discolouration appeared initially at the place of branch 
initiation which spread, coalesce, encircle the stem, 
causing the shortening of the internodes, flattening 
of branch, development of splits, cracks and finally 
dieback of twigs and branches above the discoloured 
area. New shoots are formed by the activation of 
axillary buds near the seat of infection presenting 
a “ witches ’ broom ” appearance. Cankerous growth 
or hyperplasia leading to peculiar characteristic bulges 
also occur at branch junctions. The infected main 
stem 15-30 cm above the ground level turns black, 
gets flattened with longitudinal cracks, finally resulting 
in death of the plant. Isolationsjfrom the diseased 
twigs and branches yielded a dark coloured pathogenic 
fungus which on inoculation on healthy branches 
reproduced the disease symptoms within 10-12 days. 

Irregular, dark, black, hard, carbonaceous stroma 
in masses,’*^con tain ing niimerous^ pycn idia, arra n gccl 
in one or more rows on the outer margins developed 
in month old culture of the pathogen. The pycn id ia 
are more or less elliptic, oval to flask shaped, with or 
without an ostiole and measured|244-430 >: 192-3 52/x. 
Single celled, slightly curved, hyaline, elongated, granu¬ 
lated pycnospores with neither blunt nor pointed ends 
and measuring 6 to 10-6/x x 2 -2• 5/x, developed on 
short, hyaline, single-celled pycnospbores. The fimgus 
was identified as Dot/iiorella pit/iyophilla Sacc. et Penz, 
reported on pines^. However its infectivity on pines 
has not been tested. Dothiorella mahagonl Thum 
causes dark stem rot of Swietenia mahagorii (L.) Jacq. 
in West Indies and India‘S and D. mangiferae Syd dieback 
of Mangifera indica L. in India^ and D. popuhiea Thum 
stem canker on Populus tremuloides Michx'‘. No 
record of this fungus as the causal agent of stem canker 
and dieback of wattle is available, 
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Aspergillus lanosus —A New Mold Producing Citric 

Acid 

Microbial production of citric acid has engaged the 
attention of several investigators owing to its apparent 
commercial potentialities. A project was undertaken 
for improving the yield of citric acid by screening of 
aspergilli from different substrates, by strain selection, 
and by induced mutation. Out of 70 Aspergillus 
species isolated and screened only 7 were found to 
possess the capacity to ferment commercial sugar into 
citric acid. This note reports the ability cf A. lanosus 
Kam. et Bharg.^ to bring about such a fermentation. 

Microbial organic acid production was achieved 
by paper culture technique-. The production of citric 
acid was confirmed colorimetrically.^ The stock 
culture of the fungus was maintained on Czapek's 
Agar slant from where it was inoculated into seed 
medium (Sugar 14%, NH,N03 0-25%, MgSO.u7 H.O 
0-025%, KH,P04 0 10%, soluble starch 0 10%, pH 
finally adjusted to 2-5 with N.HCl) ; 48 hours after 
incubation in seed medium, 5 ml of the medium contain¬ 
ing the fungus was inoculated into production medium 
(Sugar 10%, NH1NO3 018%, MgSO.i.7 H,0 0 018%, 
KH2PO.1 0-076%, pH finally adjusted to 2-5 with 
N.HCl). The cultures were incubated at 30'’ C for 
7 days at 280 rpm. 

After incubation the medium was filtered and the 
filtrate assayed for citric acid. The mycelium was 
washed and dried to determine the dry weight. The 
production of citric acid was estimated on the basis 
of sugar consumed by the mold. The concentrations 
of both the sugar and the acid in the culture medium 
were determined colorimetrically^’'^ the latter by^the 
method of Marier and BouletL 

The mycelial dry weight was 3 • 8994 g/lOOml of 
the medium. The amount of sugar consumed in the 


production medium was 5 • 50 g/100 ml while the citric 
acid yield was only 11-3 mg/ml of the medium. The 
rate of conversion of sugar into acid|by Aspergillus 
lanosus is lower than that by several strains of A. niger. 
Attempts to increase the yield of citric acid by changing 
the factorsjgoverning its productivity are in progress. 

Departni.ent of Botany, Kamal. 

University of Gorakhpur, K. S. Srivastava. 

Gorakhpur (India), 

June 3, 1975. 
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Fungi Associated with Sunflower Seeds 

Two hundred seeds of each of the five commercfalTy' 
recommonded varieties of sunfiower, viz., EC. 68413,, 
EC. 68414, EC. 68415, EC. 69874 and Sunrise were 
subjected to isolation procedure to know the association 
of various fungi. Both external and internal seedborne 
infections were detected by plating unsterilized and 
surface sterilized seeds on Blotter and Potato Dextrose 
Agar medium separately. 

Twenty-two different fungal isolates were obtained 
as endo and actophytic association with the seed.. 
These isolates were identified as Aspergillus flavas 
Link ex Fries, Aspergillus tamarii Kita, Aspergillus 
niger Van Tieghem, Chaetomium globosum Kunze ex 
Fr,, Neurospora sp., Curvularia lunata (Wakker) Boedijn 
var. aeria (Batista, Lime and Vasconcelos) M. B. Ellis, 
Macrophomina pliaseolina (Tassi), Goeid, Phonia exigpa 
Desm., Aspergillus vaviecolor var. astellatiis Fennell 
and Raper, Fu sari uni ac/uiseti (Cord a) Sacc., Rhizopus 
microsporus Van Tieghem, Aspergillus, sydowii (Bainier 
ard Sartory) Thom and Church, Cladosporium sp., 
Alternaria state of Pleospora infectoria Fuckel, Asper¬ 
gillus anistelodami Thom and Church, Verticillium sp., 
Drechslera hawaiiensis M.B. Ellis, Penicillium funicu- 
losum, Fusarium moniliforme Sheld and Nigrospora 
sphaerica (Sacc.) Mason. *Two isolates did not 
sporulate and hence their^ identity could not be 
ascertained. 

^,Out of these various fungal isolates Aspergillus 
niger, Rhizopus microsporus, Aspergillus fJavus, Macro- 
phomina pliaseolina and Aspergillus tamarii were found 
to be most frequently associated with the seeds. Patho¬ 
genicity tests revealed 26 to 30% loss in germination 
by these fungi. 
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The author thanks'the Project Co-ordinator (Oilseeds) 

I.C.A.R,, New Delhi, for providing facilities. Thanks 
are also due to C.M.L for identification of isolates. 
Sunflower Research Scheme, J. G. Raut. 

Punjabrao Krishi Vidyapeeth, 

Akola (M.S.), India, April 6, 1975. 


A Preliminary Note on the Free amino Acids in 
Centella asiatica Linn. 

Centella asiatica Linn. Urban Syn., Hydrocotyle 
asiatica Linn. (Umbelliferae) is a prostrate perennial, 
mildly aromatic herb found throughout India. This 
plant is widely used in Indian systems of medicinebs. 
The present study is aimed at the detection and distribu¬ 
tion of the free amino acids present in the different 
regions of the plant. The presence of five amino 
acids in this plant has been reported earlier.^ 

The plants for investigation were collected around 
Tiruchy town and separated into leaves, petioles, 
stolons and roots. A known quantity of each part 
was stabilized in 80% ethyl alcohol and the amino 
acid fraction extracted and identified by two-dimensional 
descending paper chromatography*. 

Twenty free amino acids were identified in all the 
four different regions of the plant. They are : cysteine 
cystine, aspartic acid, glutamic acid, serine, glycine, 
threonine, alanine, arginine, lysine, histidine, tyrosine, 
amino-butyric acid, valine, methionine, proline iso- 
leucine, leucine, phenylalanine and tryptophan. 


A colorimetric comparison of the quantity of the 
amino acids present in the different regions of the plant 
was made on the basis of the intensity on ninhydrin 
colour spot. It was found that the distribution of 
free amino acids in the leaves, petioles and stolons 
was about the same. In these regions glutamic 
acid, serine and alanine were found in larger 
quantities than the other amino acids. In the root, 
the various amino acids were found in greater quantities 
than in the other parts ; and in particular, aspartic 
acid, glutamic acid, serine, threonine, alanine, lysine, 
histidine and amino-butyric acid were in abundance. 

Department of Botany, V. K. George. 

St. Joseph’s College, J. L. Gnanarethinam. 

Tiruchirapalli-620002, June 10, 1975. 


1. The Wealth of India : Raw Materials, C.S.LR., 

Delhi, 1950, 2, 116. 

2. Chopra, R. N., Nayar, S. L., Chopra, 1. C., 

Glossary of Indian Medicinal Plants., C.S.LR., 
New Delhi, 1956, p. 58. 

3. Malhotra, C. L., Das, P. K,, Sastry, M. S. and 

Dhatta, N. S., “ Chemical and Pharmacological 
studies on Hydrocotyle asiatica,'"' Indian J. 
Pharm., 1961, 23, 106. 

4. Gnanarethinam, J. L., Contribution a I'etude 

de quelques aspects biochimiques et physio- 
logiques des plantes intoxiquees par la simazine, 
Ph.D. Thesis, University of Paris, France. 1968, 

p. 18. 


REVIEWS AND NOTICES OF BOOKS 


World Meteorological Organization. Technical Note 

No. 131. Climate under Glass. By Dr. J. Seemann. 

1974. Pp. 40. Price not given. 

Dr. J. Seemann has rendered a great service to agri¬ 
cultural scientists interested in raising tropical or 
sub-tropical crops in temperate or frigid zones 
under the suitably controlled environment of a glass¬ 
house. He has presented in this brochure a critical 
digest of several experiments in glass-houses already 
carried out under European conditions by workers 
in this area. 

Stressing that solar radiation is a major factor 
the author emphasises that in northern latitudes, the 
diffuse sky radiation can at times compete with 
the contribution from direct solar radiation. The 
glass or other plastic material enclosing the glass¬ 
house cuts off the ultra-violet and allows only a part 
of the solar energy to be transmitted into the interior 
of the glass-house. The blanketing effec/ of the glass 
or plastic covering as well as the energy balance at 


the soil surface withii the glass-house irradiated by 
solar radiations that reach that surface are greatly 
responsible for making the “climate under the glass” 
so much warmer than outside. 

The author developes the subject under two main 
headings, viz.. Chapter 1: “ Elements and factors 

of climate in the greenhouse ” and Chapter 2: “ Control 
of climate in the greenhouse”. In Chapter 1, the 
author discusses the several environmental factors 
like: (i) Radiation and heat balance, (ii) Heat trans¬ 
formation, (iii) Temperature conditions including air, 
soil and plant temperatures, (iv) Air humidity, (v) 
Evaporation and consumption of water and (vi) the 
Carbon-di-oxide factor. Chapter 2 covers topics like 
the basis of climatic control, regulation of temperature, 
shading, ventilation and water atomising installations 
and short period spraying. 

The author has presented a clear picture of the large 
number of factors controlling the climate within the 
glass-house which is rendered congenial to the growth 
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development of plants which would have no 
%ance of survival under the extreme cold of the open 
^limate. The various interesting points discussed 
are aptly illustrated by diagrams presenting the results 
of some of the glass-house investigations already 
carried out in Europe. 

The brochure provides a list of references and 
bibliograhy on “ Climate under glass 

We warmly recommend this valuable publication 
of W.M.O. for perusal by our agiicultural scientists 
in India who may wish to utilise these techniques 
particularly in the northern regions of the country 
where crops and orchards are exposed to frost hazards 
in winter. 

L. A. Ramdas. 


Coping with Increasing Complexity—Implications of 

Genearl Semantics and General Systems Theory. 

By Donald £. Washburn and Dennis R. Smith. 

(Gordon and Breach, Science Publisheis, New York 

London, Paris), 1974. Pp. x-I-398. Price $ 12.80. 

Apart from the noise factors mathematically explored 
by information theorists, there is, in human commu¬ 
nication, a much more fundamental source of distor¬ 
tion, attributable to the human mind itself and its 
conditioned ‘ world view \ 

In recent times, starting from the beginning of 
this century, knowledge (specialized to a large extent) 
has been increasing at an explosively high rate. 
This has led to over-specialization and isolation of 
scientists in dilTerenl disciplines and to the growth 
of mutually unintelligible jargons. 

It is here the book under review comes to throw 
some light on ihe reorientation of the human mind, 
human altitudes and human linguistic and thinking 
habits, towards the search for relations and ‘ relations 
of relations’, that is, towards the search for isomor¬ 
phism. Nothing is absolute and permanent. All 
knowledge is relative. 

Man (the observer), the luunan nervous system 
and the way in which the human mind psychologically, 
logically and linguistically dissects and "maps’ 
reality in terms of the symbols of his description, are 
all inalienably linked with the confusion of man’s 
interaction with his ecology, ever increasingly becoming 
complex. 

In the book, while ihe ‘General Semanticist’ is 
concerned with the structural similarities of language 
and the world it attempts to ‘map’, the ‘General 
Systems Theorist ’ strives to discover structural 
similarities in. different fields of knowledge. The book 
(an outgrowth of the joint conference sponsored 
by the Institute of General Semantics and the Society 
for General Systems Research) must be read by every 
educated thinking person, at least to be aware of the 


limitations of our knowledge, the limitations of our 
logic and the limitations of cur symbolic communi¬ 
cations systems (the ‘ maps ’ like natural language 
(P. C. Ganeshsundaram, “ Structural Relativity in 
Languages, ” paper presented to the 4th International 
Congress of Applied Linguistics, AILA, Stuttgart, 
August, 1975, to be published in the Journal of the 
Indian Institute of Science, Bangalore, in press, 
mathematical symbolism, etc.) and the limitations 
imposed by our own nervous system in ‘ mapping ’ 
the ‘ territory ’ of the external ‘ reality which we 
can only interpret relative to ourselves and never 
in absolute terms. 

Contributions to this book have been made by 
28 scholars, some of whom aie ‘general semanticists’ 
and some ‘ general systems theorists ’. 

P. C. Ganeshsundaram, 


Annual Review of Physiology (Vol. 37), 1975. 

(Annual Reviews, Inc., Palo Alto. California 94306, 
U.S.A.). Pp. 558. Price not given. 

The main aim of this Annual Review has been 
“ to play a distinctive and useful role in providing 
the reader with a comprehensive survey of research 
in selected areas of physiology This has been 
fairly achieved by the contributions which cover a 
wide range of topics. “ Vestibular mechanisms ” 
deal with the mechanisms of hair cell action and the 
physiology of the Vestibular end organs. “ Electro- 
physiology of Neuroglia” brings home the conflicting 
opinions pertaining to the functions of the neuroglia; 
the pioperties of receptor units in the Somatosensory 
system and their Central Nervous System connections, 
“ The Neural control of the pituitary ” and ‘ Structure 
function relationships in excitable membranes ’, the 
extra visual effects of visible and ultra-violet light 
on humans and other mammals and mechanims 
involved in the control of body temperature are 
presented in various chapters. ‘ Renal physioogy ’ 
has been limited to dynamics of glomerular 
filtration, control of sodium reabsorption and uric 
acid excretion. Nervous and hormonal control 
mechanisms of vascular beds of the heart, brain, 
kidney and other organs is emphasised in the review 
on ‘ Regional blood flow 

Advances in hormone research is dealt with in the 
reviews on ‘ Hormonal regulation of the reproductive 
tract in female mammals ’, “ the regulation of growth 
by endocrines ” “ Peripheral actions of glucocorti¬ 
coids ”, “Circulating gastrin” and “erythropoietin”. 

Physiology of respiration covers ‘ regulation of 
respiration in man’ and ‘ defense mechanims of the 
lungs 

Of general interest are the topics on “ Avian physio¬ 
logy ”, “ Comparative physiology of Suspension 

feeding ” and “ The Sodium pump ”. M. SiRSi. 
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Grape Varieties In India—Description and Classi¬ 
fication. By K. L. Chadha and G, S. Randhawa, 

(Indian Council of Agricultural Research, New^Delhi), 

1974. Pp. 221 52 Text-Figures. Price Rs. 10-25. 

This is an|^attempt by the^authors to describe the 
characters of 130 cultivated varieties of grapes in 
India. Most of these varieties are confined to a few 
research stations under the Indian Council of Agri¬ 
cultural Research. Nevertheless, the authors have 
given detailed descriptions of each variety, some of 
them illustrated with text-figures. 

There are four Chapters, I. Introduction, IL 
Characters Used in Grape Description and Classifi¬ 
cation, III. Description of Varieties and IV. Classi¬ 
fication of Grape Varieties. Chapter I is precise and 
brief. Chapter It reflects the thorough iBiderstanding 
of this specialized branch by the authors. The 
characters taken up for description and classification 
are well described and illustrated. Chapter III is 
descriptive, though somewhat repetitive, which per¬ 
haps could not be avoided in such a treatise. Chapter 
IV gives the classification of 136 varieties of grapes, 
with a key for ideitifyiag the varieties. A pictorial 
analysis of the grape varieties is also given. 

In India we grow only a limited number of grape 
varieties. The fact that 130 varieties are available 
in the research stations in India, for economic exploi¬ 
tation by the farmers is clear from the data given in 
the book. Considering there are about 7,030 varie¬ 
ties of grapes in the world, this number of 130 is too 
small. However, at least some of the more promising 
varieties under Indian conditions should be taken 
up for wider cultivation. The authors’ attempt to 
bring out the various characters of these varieties 
would stand credited if our extension workers take 
the lead from this point. The key for classification 
of grape varieties given by the authors is rather compli¬ 
cated, though the authors seem to feel that the key is 
“simple and suitable for rapid and accurate identi¬ 
fication of varieties ”. Considering that several of 
these characters, particularly the colour of the fruits 
and of the leaves vary perceptibly under the influence 
of different climatic factors and the soil and other agro¬ 
nomic factors, including nutritional deficiencies in the 
soil, some of the characters suggested for classifica¬ 
tion and identification may not be very accurate. What 
is applicable to Delhi conditions may not be appli¬ 
cable to Bangalore, or Dmdigul condition in all 
the varieties. Perhaps with additional information 
collected over a period of years, from different agro- 
climatic regions of the country, the key may be suit¬ 
ably modified. 

The authors’ efforts to collect all the available infor¬ 
mation on grape varieties in India, and present them 


in a systematic and meaningful manner are highlty 
commendable. This monograph will be an asset 
to the research workers and students specialising in 
grapes. Extension workers and progressive farmers 
could get rich information on the scope for grape 
cultivation of a widely varying number of varieties 
under Indian conditions. The book could be a 
valuable addition to the libraries in India. 

G. Rangaswami. 


Magnetic Resonance in Chemistry and Biology. 

Ed. Janko N. Herak and Kresimir J. Adamic. 

(Marcel Dekker, Inc., New York), 1975, Pp. ix-1- 

551, Price $ 34.50. 

This book is a collection of articles based on lec¬ 
tures at the Ampere International Summer School on 
Magnetic Resonance, held in Yugoslavia in 1971. 
The stated purpose of this book is to ‘introduce 
magnetic resonance to yoimger scientists working 
in those natural sciences for which these teclmiques 
have proven particularly useful’. The chapters vary 
widely in their level of sophistication and their use¬ 
fulness to chemists and biologists. The introductory 
articles on Spectroscopy (Adamic), NMR (Bovey) 
and ESR (Bard) may prove useful to the uninitiated. 
The articles on Applications of Magic Angle Rota¬ 
tion, Study of Molecular Motion in Solids and Spin- 
Lattice Relaxation in Low Magnetic Fields are perhaps 
unnecessary for the non-spectroscopist. The chapter 
on Mathematical Analysis of Distortion Effects in 
an ESR Spectrometer and the discussion of Signal 
to Noise Ratio of NMR Oscillator Detectors are of 
interest only to a small fraction of ' natural scientists', 
who are instrumentally minded, while the last two 
chapters dealing with Dielectric Measurements are 
totally out of place. 

I^Chemically, interesting applications of ESR to 
Idnetic problems and electrochemistry are described 
and may prove useful. The biologically useful chapters 
are those dealing with ‘ Radiation Induced Processes 
in Nucleic Acids ’ (Herak), ‘ Hemoglobin ’ (Markic) 
and the description of Studies of atomic and molecular 
motions by NMR (Jones). The article on High 
Resolution NMR of bio polymers is too brief to be 
of much use to the non-specialist. The book has 
been published four years after the coaifcrence and 
does in no way accomplish its stated purpose of 
introducing magnetic resonance to ‘ natural scientists’. 
The publication of conference proceedings of this 
type serves only to enhance the list of publications 
of the contributing authors. It is time the scientific 
community took a serious look at the duplication 
of reviews and papers to prevent our libraries from 
being drowned in a sea of redundant material. 

P. Balaram. 
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beta-GAMMA DIRECTIONAL CORRELATION MEASUREMENT IN w'lr 

D. K. ERIYADARSINJ, B. VEMA REDDY and D. L. SASTRY 
Lahoidlorifs for Niidenr Research, Andhra University, Wallait 


Absteact 

1920 ItoV keV 

The ani^ilar corrcliuioti ol rhe i~ ->2''-■>0'' cascade is measured integrally and at 

two beta energies. The results show isotropic correlation and indicate the validity of the i or 
coulomb approximation ('or the 1920 keV beta transition of 


Jntroi^uchon 

T HH odd-odd iridium nucleus has 77 protons and 
117 neutrons, lying between highly defarmed 
and nearly doubly magic spherical nuclei. It decays 
with half life 17 hrs to the even-even ‘‘‘“Pt via beta 
decay populating a number of positive parity states. 
The ground state of has I ' cluiracter and the 

following beta transitions to ’-“Pt are thus ol non- 
unique first forbidden type. Inlormation on beta 
decay observables and the concci ned matrix elements 
in. this region will be of great importance from a 
theoretical point of view as several approaches have 
been suggested to describe the nuclear levels. And> 
in particular, the Nilsson model and the quasi-particle 
description of the nuclear states have been tiicd to 
explain, the various experimental results. 

A partial decay scheme of ^''dr of present interest 
and as taken from Ref. 1 is shown in Fig. 1. The 

1920 ItoV 3291ccV ^ . ^ri 

I- _Of_> O '- cascade is ol present interest. I he 

R y 

1*92 MeV beta cpmponent from '-'Tr feeding the 
first excited state of with 329 keV energy has 

an intensity of 5*1% and log ft value 9-2. The 
^-valuc for this is 10-04 and is much greater than 
W,-l (--= 3*758), where W^, is the end-point energy 
expressed in m„cT Thus the fvalue is consistent 
with the number expected lor high Z nuclei. A 
study of bcla-gamma anisotropy will be useful tO' 
lest the validity of |-approximalion. There was only 
one earlier measurement on the shape and angular 
correlation concerning the 1-92 MeV beta transition 
by Deutsch ef al-. They report a statistical shape 
and isotropic angular correlation consistent with thc' 
validity of ^-approximation. In the present study a 
reinvestigation of the bcta-gamnui angular correlation 

of the 1~_>2+ ->0'' cascade IS considciLCl to 

confirm thc cailier measurement and thc results are 
discussed for the applicability of ^-approximation. 
Experiment and Results 
The experiment is carried out on a conventional 
slow-fast scintillation assembly, associated with 
a two-channel arrangement. A l Y' X 1 Nal (Tl) 


crystal optically coupled to a RCA 6810-A photo¬ 
multiplier accomplishes gamma detection. A conical 
lead shield houses the gamma crystal for collimation 
of gamma radiation. The beta detector is a plastic 
schuillalor with conical well cut in it to reduce low 
energy tailing arising out of backscattering effects. 
The source, being situated at the apex of the conical 
well, the efl'ective solid angle is about 2% of 4 tt. 

^•'•Ir source was obtained in liquid form as Sodium 
iridate in HCl from Bhabha Atomic Research Centre, 
Bembay (India). The source for the present 
measurements was prepared on a mylar film of 
thickness 0-6 mg/cm- over an area of 3 mm, the 
source film being glued to a very thin aluminium 
r'ng of diameter one inch. 

Z/j/egruf correlation .—From Fig. 1 it may be noted 
that only betas of energy above 1*6 MeV cascading 



.'OtSCa^' schej)7e of 


Fig. 1 

with the 329 keV gammas arc free of interferences 
from thc other cascades. At this energy as the 
intensity will be low, first the integral correlation 
experiment was performed to have an idea of the 
beta-gamma anisotropy. In this, betas of energy 
j-6 MeV and above were accepted in the beta 
channel while the 329 keV gammas were accepted 
in the gale as indicated in Fig. 2. The coincidence 
data were collected at three angles 90°, 135° and 
180° to compensate for the short half life 17 hrs 
of ii»‘‘Ir. The pooled up coincidences are corrected 
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Fig. 2 

for chance and background and normalised to the 
corresponding singles counts from the movable 
gamma detector. After applying the geometrical 
corrections to Aoo and the fallowing • jj-y 

angular correlation function is obtained, by 
employing White’s formulae^, 

W( 6 >) = 1 +(0 003 ±0'01)Po(cos d) 

+ (0 005 ±0-0397) PJcos 0) 

The integral correlation results are shown in Fig. 3 
as a function of 0. The straight line nature of the 
plot shows the absence of the A 44 coefficient in the 
angular correlation function, thus establishing the 
non-unique first forbidden nature of the 1*92 MeV 
beta transition in 



Fig. 3 

Differential correlation .—^These measurements were 
performed at twO' beta energies 4-22 and 4*351 
(in m^c- units) in a window of 75 keV. The 
coincidences were collected at 90*^ and 180° and all 
the corrections were applied to the observed 
coincidences to get the true coincidences. The 
following A 20 coefficients are obtained at the two 


beta energies after applying the geometrical correc¬ 
tions. 

Beta energy in nigC^ Correlation coefficient 

units 

4*22(=1*6375 Mev) 0-005 ±0-009 

4-351 (= 1-7125 MeV) 0-002 ± 0-009 

The results of both integral and differential correla¬ 
tion clearly establish that the beta-gamma angular 
correlation is isotropic within experimental uncer¬ 
tainties, in confirmity to the results reported by 
Deutsch et al. 

, Discussion 

The large ^-value and the isotropic angular 
correlation support the validity of the or coulomb 
approximation for the 1-92 MeV beta transition in 
^•^•^Ir. The statistical shape of the same reported by 
Deutsch et al. confirms this conclusion. It is normally 
difficult to obtain nuclear matrix elements of beta 
transitions following ^-approximation unless, the 
number of available experimental observables are 
large. And such an attempt could be successfully made 
only in the case of the 960 keV beta transition of 
(ref. 4) which follows the ^-approximation. 
A similar attempt can alsoi be made for the present 
beta transition if data on different types of polarisa¬ 
tion are available. Jn the absence of it there is 
not much to say anything about the validity of 
model predicted matrix elements. However, Deutsch 
et al.^ make an attempt for tne determination of the 
nuclear matrix element parameter ratios u/x and z/x 
using their experimental data on C (W) and e (W). 
In this, they assumed the validity of the CVC rela¬ 
tionship due to’ Fujita and employed the approxi¬ 
mate formulas of Kotani-">. However, in the light 
of Damgaard and Winther^j hypothes's and Buhring’s'' 
formulae (with Simms-"' method of application), the 
attempt of Deutsch is only an approximation. 

From the present measurements on beta-gamma 
directional correlation it may be concluded that the 
1*92 MeV beta transition of follows 

approximation. 

1. Nuclear Data Sheets, 1972, 7 B, 95. 

2. Deutsch, J. D., Grenacs, L. and Lehmann, J . 

Kolloquim Uber Beta-Zerfall and Schwache 
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EFFECT OF 2-MERCAPTOETHANOL ON HAEMAGGLCTINiN-ERyTHROCYTE AND 
HAEMOLYSIN-ERYTHROCyXE COMPLEX 

K, S. PRASAD, R. NAYAK- and M. SIRS! 

Microhiolo.iiy & Cell Biolo,^y Laboratory, Indian Institute of Science, Bangalore 560 012, India 


Abstract 

In rat and rabbit anti-sheep erythrocyte sera, in primary response, the haemoiysia 
activity is associated with IgM whereas haemagglutinin activity is exhibited by. both IgM and 
IgG. Erythrocyte-haemolysin complex, on treatment with 2-mercaptoethanol, loses its capacity^ 
to be lysed by complement, suggesting that the structural integrity, of IgM is essential for 
complement action. 


Introduction 

OHEEP erythrocytes are often used as standard 
anti,gen in immunological investigations. At 
humoral level, the haemolytic and haemagglutinating 
properties of anti-sheep erythrocyte antibodies arc 
estimated and at cellular level, the number of plaque- 
forming cellsl and rosette-forming cells- ar© 
measured. 

Deiitsch and Morton^ first described that IgM 
antibody is converted into 75 monomers by treatment 
with 2--ME (0*1 M) whereas IgG is not affected. 
The reduced IgM monomers are shown tO' retain 
their capacity to bind with haptemh In this work 
using 2-ME sensitivity and Sephadex G-200 gel 
filtration, the haemolytic anfi-sheep erythrocyte 
antibody in peak primary response is found to belong 
to IgM class whereas haemagglutinating antibody 
belongs to both IgM and IgG classes. Further, 
erythrocyte-haemolysin complex when treated with 
2-ME loses its capacity to be lysed by complement, 
indicating that structural integrity of IgM is necessary 
for complement action. 

Materials and Methods 

Wistar A/Iisc rats were immunised by injecting 
3xl0^*>SE i.p. Blood was collected, during peak 
response, on 7th day after immunistation. Serum, 
was separated by centrifugation, inactivated at 56° C 
for 30 min, and stored frozen. Rabbit antiserum was 
obtained similarly by administering 5 X I0^<^* SE i.v. 
Haemagglutination titrations were carried out in 
0T5 M NaCl and haemolysin titrations in modified 
barbital buffer as described by Campbell et aF\ 
Antiserum was fractionated on Sephadex G-200gel 
with 0T5M phosphate-saline buffer (pH 7*2). 
Three ml fractions were collected and A^tj^ recorded. 


'''Present address : Institute of Cancer Research, 
Columbia University College of Physicians and 
Surgeons, New York 10032. 

Abbreviations used : Sheep erythrocytes (SE) ; 
2-mercaptoethaiiol (2—ME) ; modified barbital 
buffer (diluent). 


Results and Discussion 

The elution profile of rat anti-sheep erythrocyte 
serum is shown in Fig. 1. The haemagglutinin 
activity is located in two peaks, I and II, peak I 
being eluted with the exclusion volume of the column. 
The haemolytic antibody fraction is solely located in 
peak I. The haemolytic activity of the unfracationated 
antiserum as well as that of peak I was lost when 
incubated with 2-ME (OT M). Concomitantly, the 
haemagglutinin and haemolytic activity of the 
fractions in the region of peak I were lost. Under the 
experimental conditions employed, 2-ME is known 
to reduce the IgM to subunits*"'*. 



Fig. 1. Sephadex G-200 profile of rat anti-SE 
Serum (column 2 x 45 cm). 

Removal of 2-ME from the reaction mixture was 
not found necessary for haemagglutination test with 
anti-SE serum since these haemagglutinins are not 
affected by 2-ME, and consequently alkylation was not 
required. Natural heterohaemagglutinins also hav© 
been reported to behave in similar way'^. However, no 
lysis of erythrocytes was observed when 2-ME was 
not removed from the reaction np^tpre of b^-emolysin. 
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titration. This would mean that 2-ME is mterfeian^ 
Avith one or more of the following steps : (1) Modi¬ 
fication of erythrocytes so that they are resistant 
■io lysis by antibody in presence of coriiplervient. 

(2) Destruction of anti-body-erythrocyte co-rhplex. 

(3) Destruction of complement a.ctivity. Tlie follow¬ 
ing experiments were performed 'tG check these 
possibilities. Rat anti-SE serimt Was used in follow¬ 
ing experiments. 

Sheep erythrocytes were incubated with varying 
concentrations of 2-ME (0*001 M, 0*01 M and 
0*1 M). 2-ME was removed by cenrfugation, and 
the pellet was washed and complexed with antibody. 
Haemolysis was observed, as in controls where 
sheep erythrocytes wei^ not incubated with 2'“ME, 
indicating that 2-ME does not affect the erythro¬ 
cytes (Table I). Next, antibody-eiythrocyte com¬ 
plex was incubated with 2-ME and the latter re¬ 
moved by centrifugation and washings. In this case 

Table 1 

Effect of 2-ME on various components of liaemo- 
lysin titration of rat anti-SE serum 

% activity of haemolysin 
activity of antiserum 

Material treated- 

-h 2-ME -2-ME 


(a) Antiserum 

5-10 

100 

(b) SE 

100 

100 

(c) Antibody-SE complex 

25 

100 

(d) Complement 

40-45 

100 


{a) Anti-SE serum and 2-ME (0*1 M) were in¬ 
cubated at room temperature for 60 min followed by 
incubation with SE (3 X 10^ cell/ml) at 37° C for 
30 min. The tubes were centrifuged, the pellet was 
v^ashed, re-suspended in diluent. After this, titra¬ 
tions were carried out as described in text. 

(b) SE (3 X 10^ cells/ml) were incubated with. 
2-ME (0*001 M, 0*01 M, and 0*1 M) at room tem¬ 
perature for 60 min. The tubes were centrifuged and 
erythrocytes washed with diluent. The pellet was 
suspended in diluent and incubated with anti-SE 
serum at 37° C for 30 min followed by complement. 
The titrations were carried out as described in text. 

(c) The complex was formed by incubating anti-SE 
serum and SE (3 x 10^ cells/ml) for 30 min at 37° C. 
The tubes were centrifuged and pellet washed with 
diluent. The pellet was resuspended in diluent and' 
incubated with 2—ME (0*1 M) at room temperature 
for 60 min. The tubes were then centrifuged and 
washed. The pellet was resuspended in diluent and 
titrations were carried out as described in text. 

(d) Complement was incubated with 2-ME (0*1 
M) at room temperature for 60 min. 2-ME was 
removed by passing the mixture through G~15 
column equilibrated with isotonic barbital buffer 
and by eluting with the same buffer. This comple¬ 
ment was used for carrying out haemolysin titra¬ 
tions. 

Suitable controls were included in every 
experiment. 
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inhibition was Observed (Table 1). Thus, there 
•are two ipd'ssibilities : (1) 2-ME reduces the anti- 
lx>dy in the complex causing either dissociation 
of monomeric subunits of IgM from erythro¬ 
cytes or insensitivity of the resulting monomer- 
erythrocyte complex to complement actiott. aftd 
2-ME dissociates the IgM from cohVplek and sub¬ 
sequently reduces it to monCimeri'c subunits. We belive 
it is more logical that -l-'tVIE reduces IgM in complex 
and the monoiher erythrocyte complex is in¬ 

sensitive Vd complement action. It has been 
shown that complement fixation needs at 

least one IgM or two IgG molecules which 
Would mean that initial 'polymeric’ IgM 
structure is important for complement fixation'?. 
IgM when treated with 2-ME also loses its Cj comple¬ 
ment fixing activity'?. The second possibility seems 
unlikely as no covalent linkages are involved in, 
antigen-antibody complex; further, IgG-erythrocyte 
complex is not affected by 2-ME. However, if siilf- 
hydryl functions are involved in IgM-erythrdcyte 
complex formation and that is affected by 2-ME then 
dissociation of IgM from the complex and its sub¬ 
sequent reduction may result. 

To check whether complement activity is affected 
by 0-lM 2-ME, the complement was incubated with 
2-ME (0*1 M) and filtered through Sepbadex G-15 
to remove unreacted 2-ME from the complement. 
This preparation when added to sensitized erythrocytes 
showed 40-45% inhibition of lysis as compared to 
the control preparation which was not subjected tO' 
2-ME treatment (Table !). The sensitivity of 
complement to 2-ME necessitated the modification, 
in haemolysin titration. 

The effect of varying concentrations of 2-ME 
(O-OCil M, 0*01 M and 0*1 M) and anti-SE scrum 
(1/10, 1/100, 1/1000) was examined (Table 11). 
From the results it appears that reduction of IgM 
can be achieved at lower concentrations of 2-ME if 
the concentration of antibody is also reduced. 

Table II 

Effect of varying concentrations of 2-ME on 
different concentrations of rat anti-SE serum 


Concentration 

of 

2-ME 

Concentration 
of anti-SE 

serum 

% I'laeniolysis of 
conirol 
(No. 2-ME) 

0*1 M 

1/10 

5-10 

001 M 

1/10 

90 

0*001 M 

1/10 

90 

001 M 

1/100 

45 

0*001 M 

1/1000 

100 


Haemolysin titrations were carried out as described 
in Table L 
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Similar results were obtained with rabbit anti-SE 
serum (Table HI). Both in rat and rabbit, at the 
peak of primary response, haemolysin is due to IgM, 
and agglutination is exhibited by both IgG and IgM. 
d'hese results indicate that 2-ME affects IgM both in. 
free and complexed states. 

Table III 

lijjcc! of 2-ME on various' components of haemo¬ 
lysin titration of rahit anti-SE scmni 


% activity of haemolysin 



Material 

ac t i vi ty of a 'i l isei u m 


treated 




1 2-ME 

2-ME 

(a) 

Anti-SE serum 

10 

100 


SE 

100 

100 

in 

Antibody-SE complex 

25 

100 

Cd) 

Complement 

40-45 

100 

a, h, 

(■ and d are same as 

in Table I. 
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DIELS-ALDER REACTION OF TETRACYCLONE WITH SOME MALEIMIDES 

M. A. E. Khalifa, =5' Sadfk E. I. Abdou and Ezzat, M. Zayed 
Chemistry Department, Faculty of Science., Cairo Universit), Giza, Egypt) 

Abstract 

Tetracyclane i reacts with N-siibstituted inaleimides II to give the adducts Xlla-f. Dehydro¬ 
genation of IHc, e, f gave IV a-c. In asimilar manner lit adds another molecule of either maleic 
anhydride or N-substituted maieinride to give V a-h and VI a-e respeciivcly. On the odicr hand, 
VI i? dehydrogenates readily to Vll. 


TETRAPHENYLCYCLOPENTADIENONE (tetra- 
^ cyclone) I and its analogues were reported to 
undergo Diels-Alder reaction with ethylenic dieno- 
phils^“^^. 

We now succeeded to isolate the adducts IIIa-f 
from the reaction of one molecule of N-substituted 
maleimides llo-f with one molecule of tetracyclone 
in bromobenzene or in dry toluene. Ill c-e are dehydro¬ 
genated readily with bromine to give IV a-c. 



* To whom all the correspondence should be addressed. 


The structure assigned for the addition products 
III <7-/has been supported by analytical and spectral 
(U.V., I.R. and N.M.R.) data. Ille, for example, 
shows a carbonyl two bands widely separated at 
1770cm-i and 1690 enr^ (for -CO*NH-CO--)^L 
The U.V. spectrum of III c showed an absorption 
band at 340 mpiy* The structure of the adducts obtained 
has been further evidenced by the N.M.R. spectrum. 
For example the N.M.R. spectrum of Tllr/ showed 



a, 2-COOH d, 2-Me, 3-Cl 

b, 3-COOH c, 2-Me, 5-Cl 

c, 4-COOH /, 4-Me, 3-Cl 
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a two singlet at <i4*4, 4-45 for the two hydrogen pro¬ 
tons and a singlet at dl'lS for the methyl group. 
Moreover two multiplets at 6*8 d and 7*1 d has 
appeared for the aromatic protons. 

Similarly the structures of IV a, b have been proved 
by analytical data and I.R. spectra. Thus the I.R. 
spectrum cf IV 6 shows absorption at 1750 cm and 
1690 cm~i (for -CO-NH-CO-)i".“ In addition, the 
structure of IV c has been confirmed by m.p. and 
mixed m.p. with an authe -tic sample obtained from 
the reaction of tetraphe'.ylphthalic anhydride^'* with 
4-methy]-3-chloroaniline followed by cyclization. 


ph 



maleimides to give an exo-adduct VI a-e on the diene 
formed. VI b is readily dehydrogenated to give VH. 


P/) 



V 


3-GOOH 
b, 2-Me, 3-Cl 



in 

a, 2 -COOH 

b, 3-COOH 

c, 4-COOH 

d, 2 -Me, 3-Cl 

e, 2-Me, 5-Cl 
/, 4-Me, 3,Cl 



ph 


IV 

a, 4 COOH 

b, 2 Me, 5-Cl 

c, 4 Me, 3-Cl 

The appearance of an absorption band at 340 m/x 
in the U.V. spectrum^®, of III c, has been established 
chemically by the addition of another molecule of 
dienophile on the created diene. So III adds one 
molecule of maleic anhydride to give the endo-adducts 
V a, b. The structure of V has been proved from the 
analytical data, I.R. spectrum of V a, which shows 
absorption at 1740 cm“i and 1700 cm”^. On the other 
hand, III a-f add another molecule of N-substitiited 


VI 

n, 3-COOH 

b, 4-COOH 

c, 2-Me, 3-Cl 

d, 2-Me, 5-Cl 

e, 4-Me, 3-Cl 



VII 

The structure of VI a-e ai d VII are established 
from the analytical data and I.R. spectra. The I.R. 
spectrum of Vie shows absorption band at 1760cm“’^ 
and 1690 cm"^ and that of VII at 1790 cm*"^, and 1670 
cni“^^. Also the m.p. and mixed m.p. of VI b obtained 
from one or two steps confirms the above structure. 

Experimental Procedure 

All the melting points are uncorrected. I.R. spectra 
are obtained on potassium bromide pellets, on a Perkin- 
Elmer spectrophotometer. U.V. spectra are obtained 
fn ethanol, on a Beckman DK-2 spectrophotometer. 
The N.M.R. are obtained in CDCI 3 solution using 
a tetramethylsilane as internal standard, on a Varian 
A-60. 

Action of tetracydone on N—substituted maleimides .— 
A mixture of I (1 • 9 g) and the appropriate N-substi 
tuted maleimide II (0-9g) are refluxed in 20 ml 
either brontobenzene or dry toluene for three hours ^ 
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Table I 




Analytical 

data of the 

adducts HI a-f 



Adducts* 

m.p. 

'■'C 

Mol. Formula 

c% 

Found (Calc.) 

ny 

Found (Calc.) 

- N% 

Found (Calc.) 

C1% 

Found (Calc.) 

Ilia 

261 

^39 ^ 

81-32(81-66) 

4*72(4*74) 

2-39(2-44) 


lllb 

140 

C3,H„N04 

81*51(81*66) 

4 -70 (4-74) 

2*36(2*44) 

•• 

III c 

252 


81*49 (81*66) 

4-75 (4-74) 

2*39(2*44) 

- 

llld 

234 

C 39 H.g N O; Cl 

81*02 (81*04) 

4-81(4-85) 

2*38(2*42) 

6*16(6*15) 

Ille 

356 

Cjg H.g N O 3 Cl 

80*91 (81*04) 

4-82 (4-85) 

2*43 (2*42) 

6*0)(6*15) 

III/ 

328 

CggHogN O.Cl 

81*12(81*04) 

4-79(4-85) 

2*40 (2*42) 

6*11 (6*15) 


*111 b, d are crystallized from ethanol ; III c crystallized from benzene/benzine; lEIa crystallized from 
chloroform/benzine ; III/ crystallized from benzene/alcohol ; the compounds are obtained in 58-70% yields 


Table II 

Analytical data of the adducts F/a-e 


Adducts* 

M.P. 

°C 

Mol. Formula 

c% 

Fouid (Calc,) 

Fouid (Cal.) 

hi% 

Four! (Calc.) 

Cl% 

Fouid^Cal.) 

Wla 

301 

H31 ^2 O3 

76-01 (75-94) 

4*31 (4*33) 

3*51 (3*54) 


\lb 

343 

C50 H3.1 Nj Og 

75-86 (75-94) 

4-30(4-33) 

3 - 53 (3 ■ 54) 

•• 

Vic 

265 

C.„ H36 N., O3 Cl, 

75-00(75-10) 

4-46(4-50) 

3-49(3-50) 

8*92 (8*90) 

Vld 

233 

C,„ H38 N, 0 ^ Cl, 

75-05 (75-10) 

4-48 (4 50) 

3-51(3-50) 

8*81(8*90) 

Vie 

248 

CsoHggN^OiCI, 

74-98(75-10) 

4-46(4-50) 

3-47(3-50) 

8*86(8*90) 


* VI a crystalized from ethanol ; VI b crystallized from dil. ethanol ; VI d and VI e crystallized from benzen | 
alcohol ; VI c crystallized from benzene/benziae. Compounds are obtained in 70-80% yields. 

then allowed to cool. The solid products so formed V b crystallized frnm benzene/benzine ; m.p. 244° C; 
are filtered and crystallized from the suitable solvent yield 63% (Found : C, 76*28 ; H, 4*41 ; N, 2*06 ; 
(c/. Table I) and identified as llla-f. Cl, 5*19. Calcd. for C 43 H 30 NO 5 CI ; C, 76*38 ; 

Action of maleic anhydride on III b, d.—A mixture H, 4-44 ; N, 2*07 ; Cl, 5-26). 

of lllb or IH^/ n-lg) and maleic anhydride (0’2g) Action of N-substituted maleimides on llla-f — 
are heated in 20 ml of either bromobenzene or dry A mixture of III b~f (I * 1 g) and the appropriate N- 

toluene, the reaction mixture is refluxed for three hours, substituted maleimide (0*9 g) are heated together in 

then allowed to cool. The solid products so obtained dry toluene (20 ml), the reaction mixture is refluxed 

are filtered and crystallized from the suitable solvent for diree hours and allowed to cool. The solid products 

and identified as V a, b, are filtered and crystallized from the suitable solvent 

Va crystallized from ethanol, mp. 175° C; yield {cf Table II) and identified as VI 

70% (Found: C, 77*01 ; H, 4*28; N, 2*03. Calcd. Dehydrogenation. —The same procedure used for 

for C 43 H 29 NO 743 : C, 76*90 ; H, 4*32 ; N, 2*08). the synthesis of tetraphenylphthalic anhydride^'* has 
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been applied for the dehydrogenation of IIIc, e, f 5. 
and VI b to give IV a-c and VII respectively. 

IV a crystallized from ethanol, m.p. 359° C ; yield 6 . 

70% (Found : C, 81-92 ; H, 4-32 ; N, 2-41, Calcd. 
for C 39 HJ 5 NO 4 ; C, 81-96 ; H, 4-38 ; N, 2-45). 7. 

IV b crystallized from benzene/alcohol, m.p. 342° C; 
yield 10% (Found : C, 81-33 ; H, 4-49 ; N, 2-45 ; 8 . 

Cl, 6-13. Calcd. for C,„ Hs-NOjCl ; C, 81-32; H, 9 

4-52 ; N, 2-43 ; O, 6-17) 

IV c crystallized from ethanol, m.p. 260" C ; yield jo. 

73% (Found : C, 81-29 ; H, 4-51 ; N, 2*44 ; Cl, 

6-15. Calcd. for C 39 N O. Cl : C, 81*32; H, n. 
4*52 ; N, 2*43 ; Cl, 6 “ 17). 

VII crystallized from dil. ethanol, m.p. 353° C; 12 . 
yield 70% (Found : C, 76*25 ; H, 3*76 ; N, 3*52. 

Calcd. for C 50 H 30 N 2 O 8 ; C, 76*33 ; H, 3*84 ; N, ^3 
3*56). 
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OBITUARY 

PROFESSOR T. R. SESHADRI, F.R.S. (1900-1975) 


pROFESSOR Tiruvenkata Rajendra Seshadri was 
born on the 3rd February 1900 at Kulittalai irh 
Tamil Nadu (South India). He received his school 
education at Srirangam and Tiruchirapalli. He studied 
at tht Presidency College, Madras, for the Honours 
degree in Chemistry of the University of Madras. 
Subsequently he served the Ramakrishna Mission, 
Madras, for a year organising their newly started! 
residential high school. Later he worked for 
3 years at the Chemistry Department, Presidency 
College, Madras, under the guidance of Professor 
B. B. Dey, as a Madras University research scholar. 
His researches were on Indian Medicinal plants and 
on coLimarins, and for these he received the Sir 
William Wedderburn and the Curzon prize of the 
University of Madras. 

In 1927 with an overseas scholarship awarded by 
the Government of Madras, Mr. Seshadri joined the 
University of Manchester to work under Prof. 
Robert Robinson, F.R.S., one of the most distinguish¬ 
ed organic chemists who ever lived, who later re¬ 
ceived the Knighthood and the Order of Merit of 
the United Kingdom and was President of the 
Royal Society and also a recipient of the Nobel 
Prize. When Prof. Robinson moved to University 
College, London, Mr. Seshadri also followed him. 
For his thesis entitled “Search for New Antimala- 
rials and the Synthesis of Anthocyanins” the Man¬ 
chester Universty awarded him the degree of Doctor 
of Philosophy in 1929. The entry into Robinson’s 
school was cherished by Dr. Seshadri as the most 
important event of his research career. 

After finishing his formal work for Ph.D., Dr. 
Seshadri worked for some months in the laboratory 
of Professor Fritz Pregl, Nobel Laureate, in Graz 
(Austria), famous as the home of organic micro¬ 
analysis. He also worked with Professor George 
Barger, F.R.S., at the Department of Medical 
Chemistry of the University of Edinburgh. He 
also spent some time in the laboratory of the Chief 
Agricultural Analyst to the county of Fife. 

Dr. Seshadri returned to India in 1930 at a time 
when there was severe economic depression andi 
great political unrest in the country. After working 
for some months as a research fellow at the 
University of Madras, he joined as a Research 
Officer in the Agricultural Research Institute, 


Coimbatore. It was here that he started his researches 
on the chemistry of Indian plants. 

In 1933, Dr. Seshadri joined the young Andhra 
University, Waltair, as a Lecturer and Head of the 
newly started Department of Chemistry. Next year 
he was appointed as Reader and in 1938 as a 
Professor. The University entrusted him also with 
the task of building up and organising the Depart¬ 
ments of Chemical Technology and Pharmaceutical 
Chemistry. Starting from scratch, he laid the 
foundations for the subsequent growth of these 
departments tO' their present stature as amongst 
the foremost in India. While attending to his 
responsibilities of teaching and organising, he also' 
found time to pursue research work in the labora¬ 
tories of the Biochemistry Department of the 
Andhra Medical College at Visakhapatnam three 
miles away. His devotion to work inspired many 
young students to join him for research and make 
it their life long profession. The Andhra Univer¬ 
sity soon became the most active centre for original 
chemical research in the country tO' eventually 
attain intemational levels. 

The aerial bombardment of the coastal town of 
Visakhapatnam-Waltair in 1942 during the most 
intensive phass of World War II necessitated thei 
shifting of the Andhra University College to safer 
in-land locations. The Chemistry Department func¬ 
tioned for one year at Guntur and for three years 
at Madras as guest in local institutions. Even under 
these adverse circumstances research continued! 
and a number of research workers got their 
research degrees. After the war ended, the Chemis¬ 
try Department returned to Waltair in 1946 and the 
rebuilding of the laboratories had tO' be done all 
over again since they had been converted into base 
hospitals for military use. 

In 1949 Professor Seshadri was invited by 
Sir Maurice Gwyer, the then Vice-Chancellor of 
the Delhi University, to join that University as 
Professor and Head of the Chemistry Department. 
His advent into the Delhi University was an 
important land mark in the history of the Chemis- 
tiy Department and resulted in enormous expansion of 
research activities in subsequent years. The depart¬ 
ment came to be known internationally for its con¬ 
tributions in the area of Chemistry of Natural Products 
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and in 1963 the University Grants Commission 
recognised it as a Centre for the Advanced Study 
of the Chemistry of Natural Products, with Profes¬ 
sor Seshadri as its Director. On attaining the age 
of superannuation in 1965 he was appointed as the 
first Emeritus Professor of the University. 

The decade (1965-1975) following his formal 
retirement from administrative responsibilities found 
Professor Seshadri devoting more time and energy 
than even before for the persuit of research and he 
continued to guide young research workers to the 
day he was removed to the hospital in a critical 
condition where ten days later, on 27th September, 
1975, he breathed his last, following an operation 
for gastric ulcer. 

During the 40-year period of his association with 
the Andhra and Delhi Universities Professor Seshadri 
trained over 160 young men and women for doctoral 
degrees and published over 1100 papers in various 
scientific journals. A good number of his former 
students occupy senior positions both in India and' 
abroad in teaching and research establishments. He 
is the author of a book entitled Chemistry of 
Vitamins and Hormones. 

Professor Seshadri’s expert advice and mature 
wisdom were frequently sought by a large number 
of organisations. He was Chairman/member of 
various expert committees of the ministries of the 
Government of India dealing with education, science, 
health, agriculture and defence, science councils like 
the Council of Scientific and Industrial Research, 
Indian Council of Medical Research, Indian Council 
of Agricultural Research, the Department of Atomic 
Energy, the Defence Department, the University 
Grants Commission, and educational institutions and! 
learned societies all over the country. He was also 
a member of the scientific advisory committee to» 
the Cabinet. He was for some years a Consultant 
to the UNESCO, 

Professor Seshadri was the recipient of numerous 
honours and awards. He was elected as a Fellow 
of the Royal Society (London) in 1961. He was 
conferred honorary doctorate degrees by the Univer¬ 
sities of Andhra, Osmania, Venkateswara and 
Banaras. He was honorary member of the Indian 


Science Congress Association. He received the 
Acharya P. C. Ray Medal and Acharya, I. C. Ghosh 
medal of Indian Chemical Society, and the Bhat- 
nagar medal and the Meghnad Saha medal of the 
Indian National Science Academy (formerly called 
National Institute of Sciences of India). He was: 
at different times President of the Indian Science 
Congress, of the Indian National Science Academy, 
of the Indian Chemical Society, of the Oil Techno¬ 
logists’ Association of India, of the Indian Pharma¬ 
ceutical Association and of the Indian Pharmaceuti¬ 
cal Congress, Vice-President of the Indian Academy 
of Sciences, and Chairman of the North India Branch 
of the Royal Institute of Chemistry. He was an 
honorary fellow of the Deutsche AJkademie fur 
Naturforscher Leopoldina (G.D.R.) and advisor to 
the London Chemical Society in India. The Govern¬ 
ment of India conferred on him the Padma Bhushan 
in 1963. 

Professor Seshadri came to his eminent position in, 
the- country by virtue of his deep devotion to duty, and 
sense of dedication to whatever he- undertook to do. 
He was very generous and benevolent to all 
students and younger scientist colleagues, and fear¬ 
less in his views on matters concerning science and 
education and the country’s life in general, and most 
fair to persons who held views different from his 
own. In spite of his being a scientist of international 
stature, he was deeply spiritual and was one of the 
stoutest protagonists of the view that scientific 
advancement without a spiritual base is not good 
for individuals or communities including nations. 
He was rated by his compeers as one of the most 
eminent, most dedicated and most fearless among 
scientists of the country, and a singular example of 
simplicity and humility. 

Professor Seshadri was a Vice-President of 
Current Science Association for some years and 
continued to be a member of the Association till 
the end. He was most helpful and prompt as a 
referee of the journal. In his death the Journal 
and Indian Science have suffered an irreparable loss, 
the country has lost one of her noblest sons, and 
the world a very great scientist. 

May his Soul rest in peace. 


S. Rangaswami. 
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HOMOGENEOUS AND HETEROGENEOUS 
REACTIONS ON THE DISPERSION OF 
A SOLUTE IN MHD COUETTE FLOW 


RECtdN'i'LY Murthy and Murthy^ Viiscnssed the 
inlliience of an applied magnetic field in the unsteady 
dispersion of a solute with simultaneous chemical 
leaclion in a oond tiding liquid flowing in a 
channel under uniform pressure gradient. We now 
consider the same problem for the flow of a vis¬ 
cous incompressible conducting liquid of uniform 
density p, confined between two horizontal non¬ 
conducting planes in the presence of a transverse 
magnetic field, when the upper and tht lower planes 
y = ± cl are moved horizontally with equal and 
opposite velocities di U^^ in the direction of the 
How along the X-axis and there being no pressure 
gradient in, the liquid. Neglecting the induced 
magnetic field, the velocity profile in non-dimen¬ 
sional form, is given by 


sinh Mrj 

" “ sinh M ’ 


( 1 ) 


where ' . 

pv 

is the Hartmann number. Noting that the average 
velocity is zero, we obtain 


fix = a — II 


sinh Ml’) 
sinh M 


( 2 ) 


in case of diffusion with the combined homo¬ 
geneous and heterogeneous reaction, we substitute 
of eq. ( 2 ) in their eq. (15) and solving for 
C subject to the boundary conditions eq. (16) of 
their paper, we obtain 

r _ L _ 

DL (M“™a“)sinhM 

p MlcQshM -1- /3 sinh M 
'' L a cosh a -I- /3sinh a 

— sinh M^J. 

The volumetric flow rate at which the solute is 
transported across the section of the channel of unit 
breadth is given by 

Q J Cuo^dy]. 

-i 

S\;bstiluting for C from eq. (3) and from 
eq. (2) we obtain Q of eq. (4). Comparing this 


with Fick’s law of diffusion, we find that the solute 
is dispersed relative to a plane moving with the 
mean speed of the flow with an effective dispersion 
coefficient D" given by 


where 

G (a, /3) 

„_ 1 ^ f'’ — 2M 

4a- (M- — a-) sinh- Ml*' M 

j 2 (M Cosh M -T- )S sinh M) 
a cosh a sinh a 

. j sinh (M -f- a) sinh fM — a) ) "j . 
- 


When jj zz 0, corresponding to the case of 
diffusion with a homogeneous first order reaction 
only, we obtain, 


F(a) 


_ 1 _ 

4a- (M- — a-) sinh- M 


_ sinh 2M 

L" “ M ■ 

j sinh (M -i- a) __ 
j ‘ M“r'a 


2M cosh M 
a cosh a 


sinh (M — a) j 1 
^ - IJ . 


(7) 


We have computed F(a) for diifferent values 
of the dimensionless reaction rate parameter a and 
for various values of the Hartmann number and 
entered them in Table I. 

Table I 

Calculated values of F(ci) 


\ a -4 -S 1*2 1-6 2-0 

M \ 

- \ _ _ 

0 -78266 *16548 *05851 *02560 *01274 

{ *68412 *14468 *05117 *02239 *01115 

5 *16479 03508 *01253 *00555 *00281 

It is concluded that the effective dispersion co¬ 
efficient decreases with the increase in the reaction 
rate along with the increase in the Hartmann 
number. 

We have computed G (a, ^ 5 ) for various values of 
fj and M when a zz: I and entered them in Table II. 
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Table II 


Calculaied values of G(ci, when a rz i 


M 

2 

4 

6 

8 ' 

10 

0 

•04988 

•03874 

•03370 

•03082 

•02896 

•5 

•04802 

•03724 

• 03235 

■02956 

■02776 

1*5 

•03675 

•02814 

•02424 

•02201 

•02057 


In this case also the increase in the wall catalytic 
parameter together with the Hartmann nuniber 
causes a decrease in the effective Taylor dispersion 
coefficient. 

Department of Applied V. V. Ra.mana Rao. 

Mathematics, D. Padma. 

Andhra University, Waltair, 

May 1, 1975. 

I Murthy, S. N. and Murthy, M. R. K., hulian J. 

Phys.. 1974, 48, 634. 

ON THE MAGNETIC SUSCEPTIBILITY OF 
Nd, 

Magnetic properties of 4/ compounds are of ccnsidei- 
able interest in recent years. Many of the Aj com- 
pourds such as oxides, orthoferrites, chromates and 
magnetites are well studied. But the niagr.etic proper¬ 
ties of the tungstates of the type Iiio (WO.Jg, (E'j stands 
for the rare-earth) have not been reported. We are 
studying the electrical and magretic properties of the 
rare-earth tungstates^’^ This short note reports our 
study regarding the magnetic susceptibility of Ndo 
(WO 4)3 at high temperatures (300 to 900° K). 

The neodymium tungstate was prepared using 
standard methods. Stoichiometric amounts of pie- 
fired high purity NdA (>99*9%) from Fluka AG 
Switzerland, and analytical grade of WO 3 from E. 
Merck dried at 900° K) are mixed thoroughly and 
heated around 1200° K in a closed platinum crucible 
for 20 to 24 hours. The reaction products are homo¬ 
genized by ball milling in an agate mill. It is then 
pelletized a.nd again fired at 1350 to 1^00°K for 6 to 
10 hours. This yields a good final product. Neody¬ 
mium tungstate is light pink in colour. The testing 
of the materials was done by their melting point. Since 
the crystal structure of this compound is known^, 
it is easy to test the compound by X-ray powder diffrac¬ 
tion technique. The purity of the sample was about 
99-8%, The magnetic susceptibility of the powdered 
specimen has been measured using Faraday’s method-’^ 

,.The variation of magnetic susceptibility (X-^) with 
temperature is shown in Fig. 1. The curve is a straight 
line suggesting Curie-Wiess law behaviour (X = CIT-6) 


and possible magnetic ordering at low temperatures*'* 
From the extrapolation of the straight line and the 
slope, one can obtain the value of paramagnetic Curie 
temperature 0 ~ —60' aid Curie-constant C — dTjd 
(I/X) - 3*125 10-=''^ K/gm. 



Fig. 1. The inverse of magietic susceptibility (X-^) 
with temperature T (° K) for the powdered specimen 
of the Ndg (W 04 ) 3 . 


The oily paramagnetic ion in this compound is 
d'’hN The grouid state of Nd^'' is where L = 6, 
S = 3/2 aid J =9/2 which yields the value of 3*6 
for the effective Bohr magneton /; = {J (J + 1)}4 
for the ion. From the experimental value of C, one 
can calculate the effective Bohr magneton using the 
staidard formula = 3/cC//7/3-, where k is the 
Boltzman constant and n the number of paramagnetic 
ions per unit mass. The value obtained for ^ 3 * 51. 
Thire is a good agree.neit between the theoretical 
aid the experimsital values of the indicating 

the purity of our sample. 

The nature of orderiig and interaction leading to 
Curie-Weiss law of high temperature can only be under¬ 
stood by low temperature study of pure and doped 
samples. However the insulating nature of this 
compound (a olim"^ cnr^ at 3C0° K) rules 

out any direct exchange interaction between the 
migietic ions. It has also been pointed"^*® out that 
other types of exchange interactions in rare-earth ions 
are very weak and often do not yield ordering at low 
temperatures. Thus it is quite probable that Curie- 
Weiss law behaviour, resulting in this compound, is 
due to crystal field effect with a little contribution from 
simple dipole-dipole interaction between the magnetic 
iois. The former may be dominant® in view of the 
less symmetrical structure of the compound. 

The authors thank Prof. Nitish K. Sanyal for 
providing necessary facilities. Financial assistance 
by CSTR to one of us fN. D.) and help by Sri. Tshwat 
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Das in preparation of the compound is thankfully 

acknowledged. 

Department of Physics, Naseeb-Dar. 

U liversity of Gorakhpur, H. B. Lal. 

Gorakhpur 273 001, India, 

May 28, 1975. 
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NEW BAND SYSTEM OF Cal MOLECULE 
IN THE REGION 4600-4950 A 

The spectrum of Cal molecule has been studied by 
various workers^"^ and co:isists of four band systems, 
viz., A-X, C-X and D-X. The ground state of 
the molecule ii* a nS'"’" state. A and C are the -77 states 
and D a -27 state a nalogous to the A, C and 'D stages 
of the halides of the group II elements. In n.ost of 
the mono-haliaes of this group, a few systems ia the 
visible region were observed by various workers and 
hence, a similar system was expected in Cal also. The 
spectrum of calcium monoiodide mc.leciile in the visible 


region’^was reii vestigated and the results obtained are 
reported here. 

The spectrum of Cal molecule was excited in a high 
frequency discharge usi g a 150 W oscillator worki .g 
in a freque xy ra .ge of 10-15 MHz. A pure sample 
of Cala was kept Li a co. wentio.ial type quartz dis¬ 
charge tube. Exter.ial heating was required to mai tain 
the bright red colour of the discharge. The spectrum 
was photographed o.i Ilford R-40 plates r- the first 
order of a two meter pla .e grati. :g spectrograph at 
a reciprocal dispersion of about 7*3 A/mm. Ayt 
exposure time of about 30 mi utes was sufficient to 
get a good spectrogram. A reproduction of the band 
system is given in Fig. 1. The measurements of the 
band heads were made on an Abbe comparator using 
internal standard. 

In the spectrogram a number of violet degraded 
bands were observed. The most intense group was 
taken as (0, 0) sequence. Bands correspondi.ig to 
Is V — Q, ±X, ±2 and — 3 were observed with the 
strong Q and P heads. The bands were a:aalysed as 
two sub-systems arising from a transition. 

For the component on longer wavele ngth side the 
higher members could not be clearly recognised due 
to overlappin.g with the component on shorter wave¬ 
length side. The separation between origins of the 
sub-systems was found to be 57cnr^ which is close 
to the doublet splitting 59cm“^ of a state reported by 
Darji and Vaidya. 

The identity of the emitter was established usiig 
standard iUethods. The Q heads of the bands were 
satisfactorily fitted in the following quantum equations : 

- 21070'! 4-287-2 (v' + i) - 0-80 (v' + 4)“ 
-241-7 (v" 4- i) -b 0-50 (t?" -f ir- 
Vq. =21127-1 4 287-2 (t?'-0-80 (i;'4-i)- 
-242-7 (v" + h) 0 50 iv" 4- 

The analysis reveals that the observed bands belong 
to two sub-systems of a “A “ transition. The 
lower state vibrational frequency does not agree with 


4592.655 / 4 8S9.?4i8 



Fig. 1 . E’ A Band system of Cal molecule recorded at a dispersion of 7-3 A/mm. 
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the ground state frequency of Cal molecule (238-2 cni’^) 
reported by earlier workers. However, it rdcely agrees 
with the vibratiotial frequency of the A state (241-69 
cm~^ and 242-65cm~^) observed by previous workers. 
The doublet splitting observed in the present analysis 
nearly agrees with the reported, doublet separation of 
the A state. Hence it appears that the lower level 
involved in this transition is not the ground state but 
the first excited state, viz., A“i7. The upper stale fre¬ 
quency, 287*2 cm~^, is much higher than the frequency 
of any of the Imoiwn state of this molecule. In the 
analogous molecules, it is observed that for a state 
other than C, the vibrational frequency of the states 
usually increases as one goes to a higher excited state. 
The vibrational frequency observed in this case is 
higher than the frequency of any cf the other observed 
.states. The reason may be that the upper state of the 
system under investigation ntay be lying well above 
the previously observed states. If one takes A“i7 
state as the lower state of this system, the upper state 
would lie at about 36715 cm“^. The structure of these 
bands shows that the upper level may be a -/\ state 
analogous to the state in CaCl molecule, however, 
the correct assignment can be done by a rotational 
analysis only. 

The authors are thankful to Prof. M. M. Patel for 
suggesting the problem and for useful discussions. 
Department of Physics, M. N. Kamalasanan. 
Faculty of Science, S. G. Shah. 

M.S. University of Baroda, 

Baroda (India), May 5, 1975, 
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REACTION OF DIMETHYL ACETYLENE 
DICARBOXYLATE WITH 2-AMINO 
BENZO-OXAZOLE 

The reaction of acetylenic esters with heterocyclic 
compounds have been the subject of several publica¬ 
tions in. Tecenl years!..Dime.thylacetylene dicar- 

boxylate (DMAD), one of The most versatile acety¬ 
lenes, has played an important role in organic 
chemistry, because it undergoes a wide variety of 
thermal cycle addition and cpnjjugate addition 
reactions-. .. . • ^ . .. 


The present communication reports the addition 
of dimethylacetylene dicarboxylate (DMAD) to 
2 -aniino benzo-o.Kazole (1) yield the cyclised 
product (U) with elimination of one molecule of 
methanol. The structure of the product was 
established on the basis of various spectral and 
analytical data. 



CT DMAD (II) 


A solution ol DMAD (O-Ol mole) in methanol 
was added to a .stirred solution of 1 0*01 mole) in 
methanol over a period of 15 minutes in. ice-salt 
bath. The reaction mixture was stirred further for 
2 hours at this temperature. The ice bath was. 
lemoved and stirring was continued overnight at 
room, temperature. The resulting product was. 
filtered, washed with methanol and recrystallised 
from methanol. It gave a. light yellow crystalline 
solid (II) (1-71 gm, 70% ) m.p. 180". 

Found: C, 58*74, H, 3*8, N, 11*7. C\oHgN.,O.L 
requires C, 59*01, H, 3*27, N, 11*4. 

Molecular weight ^ 244. U.V. spectrum (Ethanol, 
nm): 315, 242. E.R. (Nujol, cnrT 1740s (ester), 
1635 s, 1600 s, 1270 s (C-N), 1175 s. 

NMR (60 Hz, CDCly, TMS; c5 value#) : At 7-5 
to 8*3 (4 H, broad nniltiplct; aromatic protons); 
one sharp singlet at 7-15 (I H, olefinic proton); 
one sharp singlet at 4-25 corre.sponding to carbo- 
methoxy group (3 H, -OCH.j). 

The authors arc thankful to Dr. H. S. Sachdev, 
Harvard University, U.S.A., for guidance and to 
Prof. G. B. Singh and Prof. O. P. Malhotra, for 
providing necessary facilities and to the C.S.I.R., 
New Delhi, for financial help. 

Dept, ol Chemistry, Mahendra Narain Sharma. 
Banaras Hindu Chmaiu Nath Sinoh. 

University, 

Varanasi 221 005, Ji/ly 9, 1975. 

1. Acheson, R. M., In : Advances in Heterocyclic 

Chemistry, Vol. 1, Edited by Katrizky, A. R., 
Academic Press, New York,-1963, Ed., p. 125. 

2. Fuks, R. and Viche, H. E., Chemistry of 

Acetylenes, Viche, H. G., Ed., Marcel 
Dekkcr, New York, N.Y., 1969, Chapter 8, 
pp. 435, 460-520, 550^567 and 574-575. 



Vol. 44. No. 22 1 
Nov. 20,1975 J 


Letters to the Editor 


-807 


STIMULATION OF GAS PRODUCTION FROM 

COWDUNG BY ALGAL SliPPCEMENTATION 

The production of combustible gas, methane, by 
cowdung is based on its anaerobic fermentation in 
a closed system. The availability of raw material, 
s’mplicity of design and operation, adaptability in 
rural areas and the mamirial value of the residual 
slurry are the chief economic advantages of the. 
bio-lgas plantS'h particularly during the present 
shortage of natural gas. With a daily charging 
schedule, gas production in these plants varieS' 
from 1-4 cft/lb cowdung in the summer months 
{ca 30° C) to about 0-6 cft/lb in winter 
{ca 15° C)* ". Augmentation of gas production 
in the existing prototypes by inexpensive additives 
will certainly be advantageous in improving the 
efficiency of these systems. This preliminary report 
deals with the stimulation of gas production by 
cowdung by algal supplementation. 

The sun-dried algal mixture used in the present 
experiments was harvested from the Pirana sewage 
oxidation ponds at Ahmedabad. The predominant 
algal member in this mixture was Oscillatoria 
chcilyheci, which formed a bloom in these ponds. 
The other algae were species of Eitglena, Scencdes- 
mils, Spinilina and Merismopedla, which were all 
sparse in distribution. 

Laboratory fermentation of cowdung was carried 
out in a battery of 10 litre aspirator bottles, each 
containing 4 kg fresh cowdung made into a slurry 
with 4 litre of water. The gas was collected over 
saturated brine solution and measured by liquid 
displacement. The ambient temperatures at which 
the experiments were conducted were 30-31° C, 
20-22° C and 16-18° C. In one series, the 
cowdung was supplemented with 3% dried algae. 

The time-course curve for gas production by 
cowdung alone at 30-31° C showed a steady 
increase (Fig. 1, C), followed by a decline (Fig. 1 B, 
C). Tncorporation of 3% dried algae into the 
dung stimulated gas production considerably 
(Fig. 1, CA). At the end of 10 days, the total 
gas produced in the algal supplemented series was 
about 1-64 times more (3114 cmi'/kg dung) than 
in dung alone (1900 cm''’*/kg). Between the fifth 
and sixth day, the unit amount of gas produced 
per day was almost three times in the algalized' 
series (Fig. 1 B, CA). 

When the temperature dropped to 20-22° C, the. 
gas production by the cowdung was only about half 
(1080 cm3/kg) of that obtained at 30-31° C and 
with a further fall in the temperature (16-18°), the* 
reduction in gas production was almost four fold 
(432 cm3/kg) (Fig. 1). 


At 20-22° C, algal supplementation resulted in 
about 60% increase in the total gas produced at 
the end of the experimental period over the 
unsupplemented series (Fig. 1). At 16-18° C, the 
rale of gas production in the algalized series was 
equal to that at 20-22° C without algal addition 
(Fig. 1). Thus, in terms of gas production, 
addit'on of algae to cowdung was found to. com¬ 
pensate the effect of 4° C difference at low tem¬ 
perature ranges. 



DAYS 

Fig. 1 . Gas production by cowdung with (CA) 
and without (C) algal supplementation at different 
ambient temperatures ; B, rate of gas production per 
day by cowdung with (CA) and without (C) algae 
at 30-31° C. 

There was no appreciable difference in the 
carbon dioxide concentration of the gas produced by 
the dung in the presence (35-40% ) and absence 
(30—38%) of algae. Nor there was any difference 
in the combustibility. 

Algae will thus be useful as an inexpensive 
additive to increase the efficiency of the existing 
prototypes of the cowdung gas plants, for they 
are required in. small amounts and can be grown in 
sewage oxidation ponds. 

We are grateful to Dr. A. B. Joshi for his keen 
interest and suggestions ; to Dr. N. S. Subba Rao for 
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facilities and to Mr. M. V. Srinivasan for supplying 
the sewage grown algal material. 

Division of Microbiology, G. S. Venkataraman. 
LA.R.I., B. D. Kaushik. 
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June 13, 1975. 
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MICROPLANKTONS FROM TETHYAN 
SEQUENCE OF NlTl PASS, KLMAON 
HIMALAYAS, INDIA 

During the course of microfaunal (microfloral) 
study of a number of Paleozoic and Triassic samples 
of the Painkhanda region, the rock analyses revealed 
a fair occurrence of micropianktons (acritarchs and 
tasmanitids) in association with sporadic distribu¬ 
tion of disaccate pollen grains. 

The present paper reports the occurrence of micro- 
planktons (acritarchs and tasmanitids) from the 
S.lurian, Carboniferous, Permo-Carboniferous and 
Triassic sequences exposed at southwest and near 
the Niti Pass in Painkhanda, Kumaon Himalayas, 
India. Their presence around the Niti Pass is of 
considerable interest with reference to the paleo- 
environmental interpretation of the sequences. In 
addition, it is also suggestive of further detailed 
work to be carried out on the Paleozo'c and 
Triassic sequences for biostratigraphic zonation and 
paleoecological study. 

The material investigated was collected by B. S. 
Jangpangi and D. P. Dhoundial in the summer of 
1953 for the University of Lucknow, Lucknow. 
Description 

TNCERTAE SEDIS’ 

Group .. Acritarcha Evitt, 1963. 

Sub-g.ojp .. Sphaeromo.phitae Downie Evitt, anj 
Sarjiant, 1953. 

Genus .. Lelosphaer '.d a (Eis.) Downie and 
Sarjeant, 1963. 

Leiosphaeridia cf. L. m'crogranfera (Strplin) 
Downie and Sarjeant, 1963 : Test circular; thin 
test wall provided with microgranules (diameter 
about 0*5/^) ; test diameter about 45 At. 

Leiosphaeridia mhiuta (Staplin) Downie and 
Sarjeant, 1963 : Test subcircular ; test wall smooth 
without folds ; thin-walled ; test diameter range 
18 to 20 Ai. 

Leiosphaeridia orbiculata (Siapiin) Downie and 
Sarjeant, 1963 : Test circular; test wall smooth 
with 2 to 3 folds, relatively thick-walled (thick¬ 


ness range 2 to 3 ju) ; test diameter range 24 to 
51 At. 

Leiosphaeridia cf. L. wenlockia Downie, 1959 : 
Test subcircular; test wall smooth with a few folds ; 
wall thickness range 1 to l*50At; test diameter 
range 24 to 45 

Leiosphaeridia sp. 1 : Test sub-spherical ; test 
wall smooth with 2 to 3 folds present, wall thickness 
about 1 p ; test diameter about 60 p. 

Sub-group .. Netromorphitae Downie, Evitt, and 
Sarjeant, 1963. 

Genus .. Qnisquilites Wilson and Urban, 1963. 

Quisquilites buckhorncnsis Wilson and Urban, 
1963 : Test bilaterally symmetrical, bean-shaped ; 
test wall translucent to transparent, ihrec-layerod, 
outside layer smooth or with minute pores, walls, 
show various stages of deformation. Dimension oli 
a specimen: length 102 a^, width 78 wall thick¬ 
ness 3 p. 

Sub-group . .Tasmanititae (Sommer) Staplin eta!., 
1965. 

Genus ..Tasmanites (Newt.) Eiscnack, 1958. 

Tasmanites sp. 1 : Test circular ; test wall with 
micropores (diameter range 2 to 3 p), wall thick¬ 
ness range 5 to 6p; test diameter range 110 to 
150 p. 

Tasmanites sp. 2 : Test circular ; test wall with 
micropores (about 1-50 a^ in diameter) ; wall 
rupture producing a cryplosutiirc ; test diameter 
79 p. 

Distribution 

The Kumaon colicefon belongs to s‘x diiTcrent 
localities from the Silurian, ranging from Gh. 5 
(Lower Silur’an) to Gh. 9 (Upper Silurian .shalc.s 
with brach'opods). The ni'cropiankLon-bcaring 
horizon is Gh. 6 of limestones with brachiopods, 
yielding m'crop’ankton Leiosphaeridia orh'culata 
(F'g. 1 ) and the sample was collected from the 
Pa'a'pani locality. Shale sample w‘lh brach'opods 
(Gh. 9 ho'izon) of H'nidhtir locality yielded 
Le'osphaer'd'a m'nira and L. orbiviilaUi, 

The Kumaon rocks of c‘ghl diHc’cnt locililics 
from the Carbon’feroiis rang:s fiom Gh. 12 (Lower 
Carboniferous) to Gh. 19 (LJpper Carboniferous 
quartz.tes). The m’crop’ankton-b:ar’ng horizon is 
Gh. 13 of bryozoa limestone of the Ge'dung and 
Kaljabar (Painkhanda) rcg’on and yielded Leio- 
sphaendia rn niita, L. orbiciilaui, L. cf. microgranU 
fera, and Leiosphaeridia sp. 1 (Fig. 1 ). 

The rocks of the eight dilTcrcnt localities from 
the Permo-CarbonTerous of the Kumaon rcg'on 
range from Gh. 20 (Lower Permo-Carboniferous) 
to Gh. 27 (Upper Permo-Carbonife: ous sandstone 
with brach'opods). The microplankton-bearing 
horizon is Gh. 20 of coral limestone in the 
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Kuinglang (Painkhanda) region and yielded 
Lcios'pJiaeridla minuta, L. cf. microgranifera, and 
L. orbiciilata. The shales with brachiopods (horizon 
Gh. 23) of the Kaljabar (Painkhanda) region 
revealed the microplanktons Oulsquilites buckhor- 
uensis and Tasman ites sp. 1. 


not Hue about chiropteran adrenals. The avail¬ 
able reports indicate that there is no cortical zona- 
tion in most of the species studied- h There are 
no reports on adrenal histology of the Indian 
chiropterans and so the present investigation was 
undertaken. 



Fig. 1. Quantitative composition of organic- 
walled microplanktons (acritarch and tasmanitid) in, 
rocks representing each horizon in Tethyan sequence 
(Gh. 6 to Gh. 34; Lw. Silurian to Up. Triass c) 
of Niti Pass, Kumaon Himalayas. (Ml, Leiosphaerb 
cUa orbiciilata ; M2, L. in'niita ; M3, L. cf. micro¬ 
gram f era ; M 4, L. cf. weiTockia ; M 5, LeiospJiaeri- 
dia sp. 1; M 6, Qii'sqiiUitcs hiickhornensis; M 7, 
Tasmanites sp. 1 ; M 8, Tasmanites sp. 2. 

The rocks from seven different localities from the 
Triassic of Niti Pass range from Gh. 28 (Lower 
Triassic) to Gh. 34 (uppermost Triassic, i.e., the 
Lower Megalodon Limestone). The m'croplankton- 
bearing horizon is Gh. 33 of I'mestones with Belem- 
nites of the Barahati region and consists of Leio- 
spJuieridia minuta and L. cf. M^enlockia. The 
fossiliferoLis limestones and shales (horizon Gh. 34) 
of the Chhotahots region revealed LeiospJuieridia cf. 
wenlockia and Tasmanites sp. 2. 

Author is thankful to his colleague Dr. A. 
Sahni for suggesting the investigation of rocks and 
to Prof. S. N. S'ngh (Department of Geology, 
University of Lucknow) for providing facilities. 

Department of Geology, Avinash Ch. Nautiyai . 
University of Lucknow, 

Lucknow (U.P.), India, April 22, 1975. 


HISTOLOGY OF THE ADRENAL GLAND OF 
THE INDIAN FALSE VAMPIRE BAT, 
MEGADERMA LYRA LYRA (GEOFFROY) 

Mammalian adrenal gland is unique among verte¬ 
brates in that the steroidogenic and chromaffin cells 
are clearly separated as cortex and medulla respec¬ 
tively. Further, the cortex is clearly demarcated 
into three histologically distinct zones namely, zona 
glomerulosa, zona fasciculata and zona reticularis, 
each with a distinct pattern of cellular arrangement 
^^d functioni“3. However, the same is said to be 




Figs. 1 -2. Fig. 1. T.S. of adienal, outer region 
tO’ show the cellular details of zona glomcrulosa and 
zona tascxiilata. Arrow inci cates penetration of 
glomerular cells into fasciculata. 10 x 40 
Haematoxylin-eosin. Fig. 2. T.S. of adrenal, inner 
region to show the cellular details of zona reticularis 
and medulla. 10 x 40. Haematoxylin-eosin. 
(r rr capsule ; g = glomcrulosa ; / — fasciculata ; 
/ ~ reticularis ; m = medulla.) 

Adrenals from Megaderma lyra lyra collected at 
Srirangapatna (Ind^a) were fixed in Bonn Hollande 
sublimate and paraffin sections cut at 8 g thick were 
sta'ned in haematoxylin-eosin and Malloiys triple 
for histological observations. 

The adrenals occupy an anteromesial position and 
are closely applied to the kidney. The shape 
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varies from pyramidal form to cylindrical form. 
Lobulations and infoldings are not observed. The 
gland is surrounded by a connective tissue capsule 
which consists of spindle-shaped fibrous cells 
(Fig. 1 ). Connective tissue strands extend from 
the capsule into the cortex. There is a clear separa¬ 
tion of medulla from the cortex. The three zones 
of the cortex are clearly distinguishable (Figs. 1 
and 2). Zona glomerulosa consists of comparatively 
small spherical cells which are compactly arranged 
and the cytoplasm stains lightly. The glomerular 
zone varies in thickness and the cells penetrate into- 
the fascicular zone at certain points (arrow in Fig. 
1 ). Zona fasciculata consists of large irregularly 
polyhedral cells arranged in radiating strands. 
The cells are relatively larger and the cytoplasm 
stains darkly. The transition between fasci¬ 
culata and reticularis is gradual. In zoma 
reticularis the cells are disposed in the form 
of anastomosing cords. Medulla is a distinct unit. 
The medullary cells are arranged in irregular 
strands and masses interspersed by blood vessels and 
sinusoids. A connective tissue envelope surroundsi 
the individual strands and masses of medullaiy 
cells. 

Rudd, cited by Gorbman and Bern-, observed that 
there was no clear zonation in the adrenal cortex 
of Eptesiciis fusciis. But medulla was a distinct 
unit in this species. Contrary to this a clear separa¬ 
tion of medulla from the cortex was not found 
in the adrenals of Antrozous pcdlidus, but a distinct 
zona reticularis was noticed in the same species-. 
Bourne^ after examining the adrenals of 25 species 
pointed out that it is very difficult to recognise any 
zonation in most of the species he studied. But 
in the present investigation a clear zonation in the 
adrenal cortex of M. lyra lyra can be clearly seen. 

We are indebted to Prof. M. R. Rajasekarasetty for 
his encouragement and to C.S.I.R. (India) for 
awarding, a Research Fellowship to one of us 
(B. S. B.). 

Department of Zoology, B, S. Bhima Rao. 
Manasagangotri, H. B. Devaraj Sarkar. 

University of Mysore, 

Mysore 570 006, India, July 15, 1975. 
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THE STRUCTURE AND FUNCTIONS OF TH.E 
TRUNCUS ARTERIOSUS IN BANA 
TIG RINA (DAUD) 

Though frog is the main vertebrate of study in 
biology, physiology and pharmacology, the struc¬ 
ture and function, and particularly the How of 
blood in the heart, arc inadequately dcscribcal 
in spite of several investigations^ •'». 'The present 
study describes the structure and functions of the 
trimcLis arteriosus of the Indian frog Rana tigrina 
with particular reference to How of blood. 
Material and Method 

Frogs collected from the vicinity of Lucknow 
were narcotized by the administration of 5 ml of 
10'7. Urethan .solution through the dorsal lymph 
s'nus. The heart was exposed and ()-()46 ml of 
Floiiresein-Ringcr’s solution was slowly injected 
into the right auricle using Alga micrometer 
.syringe. The course of blood in the Inincus and 
the aortic arches was followed as per dcsci’iption 
by GraaPx Ultra-violet illumination was used for 
observing the course of blood through the triincus 
arteriosus and the aortic arches. Preserved frogs 
were used to study the gross anatomy of the heart. 

Present Findings 

The conus arteriosus of Rana tigrina arises from 
the right dorsal side of the ventricle (Figs, 1 and 2). 



Fig. J. Diagram of the heart of Rana tigrina, 
ventral view, x 2 . 

It was well demarcated from ihc Iriincus 
arterioisus by a sulcus. Whereas the conus is 
muscular and thicker than the triincus, the latter 
has no cardiac muscles and is lower in diameter. 
The truncus bifurcates into two trunks, the right 
trunk is more dorsally placed and on the ventral 
side of the heart. Opening the conus and truncus 
arteriosus by m'dvcntral incisions, the hammer¬ 
shaped spiral valve in. the conus and the dorsally 
placed opening of the pulmocutaneous arches, 
slightly to the left of the middle line and below 
(in dorsal) the head of the spiral valve, ar<? 




Letters to the Editor 


811 


Vf>I. 44. No. 22 1 
Nov. 20,1975 J 

exposed. A llattened partitioa divides the recess or 
lumen of the triincus arteriosus. Sharma-" described 
this partition as a ‘pad-like valve’. This partition 
hereafter called septum pnncipale is attached to the 
dorsal wall of the recess of the tmnciis (Fig. 3). 



Fig. 2. Photograph of the heart of Ratm tlgrlna, 
conus and truncus are opened tO' show the spiral 
valve, the septum principale, the septum mediale and 
the openings leading into the arterial arches, x 4. 



Fig. 3 . Diagram of the conus and taincus of 
Rana tigrina showing the course of blood into the 
arches, via conus and truncus, x 10 . 

A median ridge, the septum mediale, runs cranio- 
caudally and obliquely from the right to the left of 
the ventral side of the septum principale. The 
ridge terminates into a flattened knob th^t lies freely 


in the lumen of the (runcua, very close lo the right 
half of the spiral valve. On the right side of the 
septum mediate is a longitudinal fold-like valve 
guiding distally into- the carotid arches of both sides. 
Entry to the carotid arches of both sides, till now, 
was considered separate from the other. 

Carotid arches of both sides are separated from 
the systemics by large fleshy longitudinal parti¬ 
tions. The opening of the right systemic lies on 
the far right side of the septum principale, and that 
of the left systemic on the left of the septum 
principale and close to it. 

Discussion 

For long it was believed that the blood in the 
ventricle of frog is prevented from mixing by means 
of trabeculae of ventricular wall and when the 
ventricular contraction begins, the first blood to 
leave it is the deoxygenated blood having come from 
the right auricle. This blood soon finds its way 
into the pulmocutaneous arches and is sent to lungs 
and skin for oxygenation. The spiral valve obviously 
prevents the remaining blood of the ventricle from 
entering the pulmocutaneous arches. Soon after, 
the spiral valve changes its position to allow the 
blood from the middle of the ventricle to pass 
mainly in the systemic arches. The blood of the 
ventricle yet does not go to the carotids because 
the carotid labyrinths resist the blood-flow intO' 
these arches ; only when the pressure finally rises 
with the ultimate contraction of the ventricle, does 
the blood flow into the carotids. The blood was 
well oxygenated as it was received from the left 
auricle. 

Vandervael et however demonstrated that 

there is no separation of oxygenated and deoxygena- 
led bloods in the frog’s heart and that all the three 
arches receive a mixture simultaneously. They 

attached no importance to the spiral valve so far 
as the blood-flow was concerned. 

Simons- found in a number of species of frogs 
and toads (but not in Rana tigrina) that the blood 
from the left of the ventricle passes up one side 
of the spiral valve of the conus into the carotid 

arteries and the right systemic, while the blood 
from the risht side of the ventricle passes mainly 

up the other side of the spiral valve into the 

pulmocutaneous arteries and oho in the left 
systemic arch. During the earlier part of the 
systole, a stream of blood flows over the spiral 
valve from the caviim aorticum into the cavum 
pulmocutaneum and then on to the left systemic, 
thus ensuring that some ‘arterial blood’ does finds 
its way into the left systemic arch. 

Working on Rana tigrina Sharma*^ believed that 
the blood from the right side of the ventricle (least 



812 


Lettm to the Editor 


[ Current 
Science 


oxygenated) is sent to pnlmocntaneous arches, and 
the blood from the left side of the ventricle (most 
oxygenated) is sent to the carotids and the systemlcs. 
He envisaged no difference between carotids and 
system.'cs. Sharma^ made a mention of the ‘pad-like 
valve’ in the trimcus of Rana tigrina and gave no 
importance to it in the flow of the blood. The 
author of the persent note has found that this 
structure is a definite partition in the truncus. The 
median ridge, i.e., the septum medlale, fairly reaches 
the spiral valve and there is every possibility that, 
during the contraction of the ventricle and the conus, 
the septum mediale forms an effective partition in 
the trimcus, thus cutting off the blood passing on 
the two sides of the spiral valve. Consequent upon 
this effective partition, the blood from the left side 
of the ventricle passes up into the right and left 
carotids and also into the right systern'c, for, their 
openings lie on the right side of the septum mediale : 
and the blood from the right side of the ventricle 
passes up mainly into the pulmociitaneoiis arches 
and also into the left systemic arch whose opening 
lies on the left side of the septum mediale (Fig. 3). 
This finding by the present author has been con¬ 
firmed from the observations made under ultra¬ 
violet illuminations and is quite contrary to the views 
of Sharma-^ and identical to those of S'mons^. 

The author is grateful to the management of 
Lucknow Christian College for provid’ng many 
facilities for the work. The author also thanks 
S. C. Shrivastava, D,Sc., of Lucknow University, for 
his active collaboration and guidance, and also 
Dr. W. E. Bauer for the photographic work in this 
college. 

Head, Zoology Dept. Harish C. Nkiam. 

Lucknow Christian College, 

Lucknow (India), June 19, 1975. 
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FIRST RECORD OF CAECAL DIVERTICULA IN 
SACRA FEMORATA DRURY. (SAGRINAE: 
COLEOPTERA) 

Sagra femorata Drury occupies a unique position 
amongst the d'structive insect pests of the common, 
bean, Dolichos labJab at Jabalpur. The pest was 
first recorded in Jabalpur during 1969 by Rawat 
Jakhmola (unpublished) who have found it as 


a pest of regular occurrence on common bean. The 
present study was undertaken at the College of 
Agriculture, Jabalpur, during 1973-74. 

The freshly killed full-grown larvae -of S. femorata. 
were dissected in water under binocular for the 
study of caecal diverticula. A remarkable deve¬ 
lopment of diverticula on the anterior portion of 
ventriculus occurs in the larva. There are four 



glandular, bladder like gastric caecae (GCa), con¬ 
nected circularly around the ventriculus by a thin 
duct which has got small ampiila (am) at its base. 
They are situated laterally in mesothorax, a pair on 
either s:de and richly supplied by the tracheae from 
the first abdominal spiracle. Kulkarni (1973) 
observed four white spherical gastric caecae which 
ar.se at the union of foregut and midgut of Scelo- 
ilonata srriojeoUE (Motschulsky), a " chrysomelid. 
Snodgrass (1935) mentioned that blind pouches 
vaiyjng in number and in length may be developed 
on different parts of the ventriculus. Most com¬ 
monly they occur at the anterior and surrounding 
♦he .stomodaeal valve. The present study is the 
first record in the sub-family Sagrinae. 

The authors are grateful to Associate Dean and 
Principal, College of Agricullure, .INKVV, .labalpur, 
for providing the facilities. 


July, 21, 1975. 


D. S. Tayadu. " 

R. R. Rawat. 

R. D. Chundurwar, - 


\yi A Professor and Reader in Entomology, 

M.A.U., Parbhani (M.S.). 
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CYTOLOGICAL EFFECTS OF FUNGICIDES, 
PLANT VAX AND VITA VAX ON SOMATIC CELLS 
OF ALLIUM CEPA 

Increased utilization of fungicides for crop protec¬ 
tion in modern agriculture has raised the question 
whether these chemicals induce detectable cytologi- 
cal damage tO' the cells. Growing awarenesss of 
the importance of these effects has led to several 
investigations regarding the chromosomal aberra¬ 
tions and mutations resulting from the application 
of insecticides, fungicides and herbicides^"t». 

In the present study vitavax (5,6-dihydro- 
2-methyl-l, 4-oxathiin-’3-carboxanilide) and plant- 
vax (5, 6-dihydro-2-methyl-1, 4-oxathiin-3-carboxani- 
]ide-4, 4-dioxide) two systemic fungicides are tested 
for their cytological effects on onion root tin cells. 

Onion bulbs with intact roots were treated with 
0-5% solutions of these chemicals for 1 hr at 26° C 
and the roots were fixed in 1 : 3 acetic alcohol after 
washing thoroughly in water. Roots of a bulb 
immersed in water for the same period served as 
control. Squashes were made of Feulgen stained 
root tips and observations were recorded on 500 cells 
from three different root tips. 


Table 1 

Mitotic index and frequency of cytological 
aberrations {%) 


Treatment 

Mitotic 

index 

Binucleate 

cells 

Anaphase 
cells with 
bridges 

Telophase 
ceils with 
bridges 

Polyploid 

cells 

Control 

250 





Plantvax 

60 

50 

300 

100 

4-0 

Vitavax 

6-8 


15-0 

2*0 



(Fig. 2-6) and pycnotic cells observed in both the 
treatments. Plantvax treatment has resulted in the 
induction of polyploidy (Fig. 3) and biniicleate cells 
(Fig. 1). Differential contraction of chromosomes 
was observed in both the treatments. In general, the 
cytological effects of these fungicides resemble the 
aberrations caused by rad’ation and other muta¬ 
genic treatments. Radiom’metic properties similar 
to those observed with these fung'cides were 
reported with some other pesticides aisoi'^’^'. 



Figs. 1-6. Mitotic stages (1-3 : Plantvax treated ; 4-6 : Vitavax treated). F.g. 1. b.nucleate 
cell. Fig. 2. Early telophase with chromosome bridges. Fig. 3. Polyploid cell. Fig. 4. Telophase 
bridge. Figs. 5,6. Anaphase bridges. 


The data presented in Table I show that the 
mitotic index is significantly lower in the treated cell 
population compared to the control and there are 
significant differences in mitotic index between the 
two fungi cidal treatments. However, plantvax treat¬ 
ment has resulted in greater frequency of abnormal 
anaphase and telophase cells compared to that of 
vitavax. Besides, the chromosome bridges fragments 


Persistence and frequency of these aberrations in 
meiotic cells and the effect of different modes of 
fungicidal application are under study. Informa¬ 
tion on the cytological damage and recovery due 
to the widely used fungicides, pestic’dss and 
herbicides on different crop plants will be useful 
not only from the viewpoint of understanding the 
mechanisms of cytological damage and recovery but 
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also for its implications in environmental pollu¬ 
tion. ■ 

School of Life Sciences, S. Tara Mohan. 

.lawaharlal Nehru University, 

New Mehrauli Road, 

New Delhi 110 057, June 18, 1975. 
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EFFECT OF HYDROGEN-ION CONCENTRATION 

ON THE ACTIVITY OF INCLUSION BODIES 
OF SPODOPTEBA LITURA NUCLEAR 
POLYHEDROSIS VIRUS 

The subtle influence of pH on the activity and 
dissolution of polyhedral inclusion bodies (PIB) 
of nuclear polyhedrosis virus (NPV) of Heliothls 
zea and Trichoplusia ni has been reported earlieri’^. 
The present communication deals with the effect 
of different levels of pH on the activity of PIB of 
Spodoptera litura F. 

The purified suspension -of PIB of S. litura NPV 
obtained by differential centrifugation was brought 
to different pH levels^, viz., 9-8, 8-4, 7-0, 5*6 and 
3*8 by mixing with appropriate buffers. Virusi 
with a concentration of 4*8 x 10^ PIB/ml in th© 
respective buffers w'as incubated at 28° C for one 
day and fed to twenty early fourth instar larvae 
along with host leaf. Larvae fed with virus-free 
leaf dipped in phosphate buffer, pH 7*0, served as' 
control and mortality counts were recorded at 
regular intervals. 

The study revealed that at neutral pH (7*0), 
highest larval mortality ( 100 %) was recorded 
within 4*5 days. At pH 8*4 and 5*6, despite a 
general decrease in the larval mortality (60 and 
50%) ; the activity remained unaffected. Three to 
four fold reduction in the activity of the virus was 
-o-btained at pH 9*8 and 3*8 which concomitantly 
prolonged the mortality time, through 8*7 to 9*0 
days with 30 and 20% mortality respectively. 
^Admittedly, cent per cent pupation was recorded 
in control. 

The present results add additional support to the 
views of Bergold^ who stated that the pH of the 
suspending media should not drop below 5*0 or 
rise above 8*5 in order to prevent the dissolution 
of PIB of NPV of different insects. Falcon^ 
suggested that basic pH of the cotton leaf surface 


might inactivate the NPV of HcTiothis virus ; in 
the present study it was observed that even though 
the tissue pH of castor leaf was 5*9, it did not 
affect the activity of the virus when the latter wasi 
brought to pH 7*0. It evidently shows that the 
tissue pH does not materially alter the activity of 
the virus. The results presented here clearly indicate 
that the virus should be maintained at near neutral 
pH for the effective control of insects. 

Department of Entomology, K. Narayanan. 

Tamil Nadu Agricultural T. k. Suhramaniam. 
University, 

Coimbatore 641 003, June 7, 1975. 
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IN VITRO EFFECT OF ACIDITY LEVELS ON 
XYLEM DIFFERENTIATION IN PLUMERIA 

DiFFERENTiATrON io sccondai'y xylcm elements from 
cambium is a complex problem. The factors controlling 
differentiation of so many different types of cells frorn 
only two types of ge.netical]y identical initials arc puzzling 
to morphogeneticists. Culture methods were applied 
for determini.ng factors that induce xylem formntioi' 
and phloem formation^«^»^®»^i. Earlier different hormones 
were tried on Plumeria and Adhatoda wood®»®, in order 
to know why different types of cells are produced. The 
present study relates to the effect of pH levels on the 
differentiation of cell types in the xylem. 
Youngbranches(2'5-3cmdia.)orthc plant (Plumeria 

rubra Linn. var. acutifolia Bailey), growing in the Uni¬ 
versity garden, w-ere collected. After removing 
bark, the wood pieces (8 4 mm), covered by the 

cambium zone were cut from the young branches at a 
distance of 75 cm from the tip. The pieces were placed 
asceptically with the cambium attached to the static 
medium of Schenk and Hildebrandt^ with 0-1 mg/1 of 
lAA (in place of 2, 4-D) at different pH levels (5, 5*5, 
6 ), 15 in each. Fifteen wood pieces from the same 
branch levels, as treate ones were preserved in FAA 
for future study of the preculture condition. Branches 
were tagged at a distance of 75 cm from the tip in the 
same growing plant and were allowed to grow in slw, 
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Anatomical characters of the superficial layer of 
wood were studied after nine weeks. Data were 
collected from about 15 samples of each of the 5 treat¬ 
ments, 15 samples of preculture wood and 15 wood 
pieces collected from the tagged portions grown in situ. 

[t was evident that pH 5 caused the highest increase 
of radial wood thickness while pH 5-5 and 6 increased 
the xyleiTL almost equal to that grown in situ (Figs. 
I and 2). 


q" 



Figs. 1-4. Measurements of secondary xylem and ele- 
jnents of Plumeria rubra var. aciitifoUa. Fig. 1. Increase 
in the radial dimension of wood after culture and after 
in situ growth; Fig. 2. Measurement of radial 
thickness of wood ; Fig. 3. Tangential diameter 
of pores; Fig. 4. Number of pores per mm on the 
circumference of the recent wood. 

(B.C before culture: SITU ^ wood grown in 
situ. Mid transverse lines indicate n.ean values, vertical 
lines, sta idard deviations, and upper and lower limits 
of rectangular boxe^, the standard errors.) 

Pore diameter (Fig. 3), pore frequency (number 
of pores per mm on the wood circumference) decreased 


with rise of pH as well as after growth in situ (Fig. 4). 
Abundance of parenchyma (Fig. 5) ai'd rays (Fig. 6), 
and the length of vessel members (Fig. 7) increased 
with the increase of pH as \^'eIl as with in situ growth. 
Ray height (Fig. 8) decreased with the rise of pH 
level and with in situ growth. This relatior-. of dilferentia- 
tioA if the pH levels of culture n.edia and that of in situ 
CQi'dition suggests the possibility of corresponding 
increase of pH in situ. 



0 


BC SITU pHb pHo5 pH6 

Figs. 5-8. Measurenients of secondary xylem and 
elements of Pliuncria rubra var. acuiifoUa. Fig. 5. 
Nunaber of pai-ej chyma pei* mm on the circumference 
of recent wood; Fig. 6. Number of rays per jnm 
counted similarly; Fig. 7. Ves^xd member length 
ii/[A: height of uniseriatc rays in yt.. (Indications as 
in Figs. 1-4.) 

Estimation of pH of the aqueous extracts of preculturc 
wood and the wood growr in situ for nine weeks showed 
that the former had 5-5*2 pFl values and the latter 
5*8 to 6*2. Thus it was evident that pH changed in 
the wood during growth in situ. This change had 
a clear relation to the difl'erentialioa ol dements. /// 
vitro experiments would be a very useiul way of studying 
the acidity-alkalinity facters deterniining xylem differ¬ 
entiation. 
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Decrease of the pore diameter and pore frequeiicy 
was related to rtcrease of the frequency of parenchyma 
and ray. The number of parenchyma might easily 
increase by more involvement of fusiform initials in 
the differentiation of parenchyma cells and less 
involvement in the formation of vessel members. 

The question is, how ray frequexy increased. Can 
this change of pH alter the initials also? According 
to ina.iy authors^-^’^ a new ray may arise from a fusi¬ 
form initial by: ( 1 ) the cutting off of a cell from the 
tip which then function as a ray initial ; ( 2 ) septation 
of an e tire fusiform i. itial to form a vertical series 
of ray initials ; and (3) division of existbg rays by 
intrusion of elongating fusiform initials. 

Botanical Lab, of Pharmaco- Swapan Kumar Datta, 

anatomy, Karabi Chakrabarti. 

University of Calcutta, P. C. Datta. 

Calcutta-70D019, Lidia, 

May 12, 1975. 
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SOMATIC VARIATION IN CAJANUS CAJAN 

Outcrossing in the papilionaceous pigeonpea 
(Cajaiiiis cajan Millsp.) is reported to be less 
than 10 %i while the offtypes in true breeding 
varieties frequently range from 10 to even 30%. 
So far, there appears to be no explanation for this 
discrepancy except to conjecture that outcrossing 
has been of a much higher magnitude than reported. 
The following observations clarify this discrepancy 


r Current 
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and point out to an additional source of variation 
for improving this important food legume. 

Observations 

(1) In a field population of Hy-3 A p geonpea 
bred at this Station, multiple ‘seedlings’ were 
observed and suspicion arose that they may be 
polyembryonic in origin. To confirm this, seven 
varieties of pigeonpea, T-21, Hy- 1 , Hy-2, Hy-3 A, 
Hy-3 B, Hy-3 C and Hy-4 were gemi nated in 
rectangular trays at room temperature. Upon 
initiation of germination, a single radicle and then 
the plumule emerged normally ; 6-8 days later, 
two more side shoots emerged from the cotyledonary 
axils in most seeds. The phenomenon was common 
to all varieties and the mean percentage of seeds 
which produced three shoots per seed ranged fronii 
60-80% in the laboratory. Germination of 
pigeonpea is hypogeal and under field conditions, 
the percentage of seeds with more than one shoot 
ranged between 5 and 15% only, obviously due to 
environmental restrictions. 

( 2 ) When such seeds with multiple shoots were 
transplanted and raised to maturity, in some of the 
cases, one of the side shoots from the same seed 
was observed to be morphologically different from 
its sister shoots. There was no difference in 
chromosome number between the sister shoots and 
meiosis was regular. The differences between sister 
shoots involved mass changes covering maturity, 
leaf size, flower, pod and seed size, and plant pig¬ 
mentation resulting in one of the sister shoots being 
a total variant. 

(3) In a field population of Cajanus types, a 
number of plants exhibited chimera! variation like 
the occurrence of a determinate branch on an 
indeterminate type. The determinate sports con¬ 
formed to the description given, by Reddy and Rao". 

(4) Another type of variation observed was the 
occurrence of different flower, pod, and seed colours 
On the same plant. Yellow and orange red flowers 
were observed on different branches of the same 
plant. 

Discussion 

Variants which first affect parts of the body 
other than the germ cells or germ nuclei are somatic 
variants; they may be propagated vegetatively or 
may be transmitted by sexual reproduction when 
reproductive cells are formed in the changed part. 

In Cajanus activation of cotyledonaiy buds is 
environmentally conditioned ; one of these axillary 
shoots was a variant totally different from the 
mother plant. As growth and differentiation 
progi-essed ‘sports’ for various characters like the 
determinate habit or variants for flower colour or 
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pod striations also occurred in various plants. All 
these somatic variants add to the ‘apparent offtypes’ 
and some of them could be of selective value if 
the characters affected are economically important. 
Since the frequency of occurrence of such variants 
is apparently high, they could be significant to 
pigeonpea. improvement. 

The variants observed could be mutational in 
origin, but mutations have a low probability of 
occurrence and are not expected to appear simul¬ 
taneously in several cells of a tissue but the same 
is not true of treptions which may occur simul¬ 
taneously in all or several cells of a tissue or region 
of the body as has been reported in maize, flax. 
Antirrhinum niajns. etc. Treptions are the result of 
a natural stimulus which triggers some regulatory 
process whereas mutations result when a mutagen 
interferes with the regulatory mechanisms of the 
cells so that they do not work to completion-k 

The CaJanus types Hy-3 A, Hy-3 B and Hy-3 C 
are sister lines, which are of economic worth 
isolated from a single accession 2817. Hy—3 A and 
Hy-3 B are similar in all respects except for seed 
colour ; Hy-3 C has orange red flowers and more 
basal branches as against yellow flowers and lack 
of basal branching in Hy-3 A and Hy-3 B. Several 
other variants of this family are also under study. 
In spite of growing these populations in isolation 
and selecting plants true to type, further variation 
continues to manifest. The isolation of similar but 
slightly different sister lines and the occurrence of 
continued variation in spite of purification efforts' 
cannot satisfactorily be explained on the basis of 
possible outcrossing only. At least some of the 
variants appear somatic in origin. Further studies 
on the origin and frequency of somatic variations 
and their role in the improvement of Cajaniis are 
being investigated. 

The authors are thankful to Dr. G. Harinarayana. 
for comments on the manuscriptto Dr. G. Subba 
Rao for his help in determining chromosome 
numbers : to Dr. M. S. Swaminathan and Dr. A. B. 
.foshi for their interest and encouragement. 

Indian Agricultural R. Pankaja Reddy. 

Research Institute, N. Ganga Prasada Rao. 
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July 8 , 1975. 
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TWO FUNGAL PARASITES OF THE EGGS OF 
CHANNA STRiATUSmA 
Although several reports of fungal infections of 
fishes and fish eggs have appeared in literature from 
temperate and tropical regions, very little work 
so far has been, done on fish mycopathology in 
India. 1'he only report on fungal parasites of 
freshwater fishes of India is that of Bhargava 
et alA. 

During the course of an investigation on fungi 
associated with diseased fish and fish eggs, the 
authors collected eggs of Clumna striatus in .Tune 
1974, from Ramgarh Tal, Gorakhpur. Many of 
the eggs had mycelial outgrowths, visible with 
naked eyes, on their surface. Detailed microscopic 
observations in the laboratory revealed that 70% 
of the eggs had the presence of fungal mycelium- 
on them. The infected eggs were opaque and 
whitish in appearance while the healthy eggs were 
transparent and yellow in colour. 

Isolations were made from the infected eggs on 
boiled hempsced-halves and unifungal, bacteria-free 
cultures were raised on the lines described by 
Raper% Tiffney''^ and .Tohnson-. 

These isolates were identified as Aphanoinyces 
kicvis and Achlyu flugelUita with the help of mono¬ 
graphs of Johnson and Scott h 

In ordei' to establish the pathogenicity of the. 
isolates obtained, controlled infection investiga¬ 
tions were conducted in the laboratory for each of 
the two isolates by standard methods. In the; 
experiments conducted with Aplianoniyces laevis 
fungal mycelium, protruding from the surface of 
all the eggs could be seen after 24 hours of the 
start of the infection test. The transparency of the 
contents of these eggs was changed to opaqueness. 
None of these eggs hatched. In the case of Adilya 
fiagellata. the infection developed only on 60-70 % 
of the eggs. The remaining 30-40% eggs hatched 
after the second day releasing hatchlings. Most 
of these hatchlings, however, subsequently developed 
fungus infection on their surface and died. 

These observations showed that the eggs of 
Channa striatus are susceptible to the attack of 
Aplianoniyces kievis and Adilya fiagellata and that 
Aplianoniyces kievis is a more virulent parasite of 
these eggs causing 100 % mortality. 

Out of these two parasites Aplianoniyces laevis 
had been reported earlier as a parasite of the eggs 
of Salmo gairdnerl by Scott*"'. The present report, 
however, is the first about the occurrence of this 
fungus on the eggs of Channa striatus. 

Although Adilya fiagellata has been reported 
earlier as a fish parasite by Tifiney and Wolf'^, it 
has never been reproted in literature as a parasite 
of fish eggs. The present communication, therefore, 
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is the first report of Ach/ya ff age I lata as a para¬ 
site of fish eggs. 

This work was supported by a grant from the 
C.S.I.R., New Delhi. The authors are thankful to 
Dr. Y. B. Singh, Principal, St. Andrew’s College, 
Gorakhpur, for providing facilities for the work. 
Department of Botany, G. C. SrivasT/Wa. 

St. Andrew’s College, R. C. Srivastava. 

Gorakhpur 273 001, June 30, 1975. 
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^’C INCORPORATION IN 
CHLORAMPHENICOL INHIBITED GROWTH 
AND ITS REVERSAL BY RIBOFLAVIN IN 
GREEN GRAM 

Seeds of Phaseolus aureus L. (cultivar) were germinated 
in sterilized petri dishe^^ containing 20 PPM of ribo- 
(lavin, 20 PPM of chloramphenicol and their combina¬ 
tion ia a luminosity of 1000 Lux and at 25° C i 1*^ C. 
The presowing soaking treatment of riboflavin and 
chloramphenicol was given only for 24 hrs to avoid 
the possibility of infection with vitamin and then they 
were allowed to grow in distilled water. carbon 

dioxide was fed to the shoot system of the 7 day old 
seedlings by liberating ^^COo by the action of 3 ml 
of 3N HCl on 25iaci of NaH ^‘^COg in a i-^COa feeding 
assenrbly for 10 minutes at a light intensity of 20,000 
Lux. The samples were extracted with 80% alcohol. 
The alcohol insoluble residue was hydrolysed with 
a mixture of equal parts of boiling formic acid (77-5%) 
and 5N HCl. The radioactivity of alcohol soluble 
and alcohol insoluble fractions were measured as 
per the method of Sinha^ using end window GM 
Counter. 

Basing on the earlier observation by Gopala Rao“ 
that riboflavin increases chlorophyll synthesis, growth 
and protein content, the present study has been designed 
to ascertain whether riboflavin is involved in COo 
fixation or not. The increase ii protein content by 
riboflavin treatment and hence its capacity to reverse 
the inhibition of growth by chloramphenicol (inhibitor 
of protein synthesis) was reported earlier by Gopala 
Raok As chloramphenicol also inhibits chlorophyll 


synthesis^ it was felt necessary to study the interaction 
of chloramphenicol and riboflavin to assess the involve¬ 
ment of riboflavin in COo fixation, related to photo¬ 
synthesis at least indirectly. 

Table I 

incorporation into alcohol soluble and insoluble 
fractions 

(Radioactivity expressed as counts/mt/g fresh wf.) 

Alcohol soluble Alcohol insoluble 

Radio- Radio¬ 

activity % of activity % of 
incorpo- radio- incorpo- radio- 



rated 

activity 

rated 

activity 

Control 

9,937 

ibo 

6,712 

100 

Chloramphenicol 

2,512 

25 

1,862 

28 

Riboflavin 
Riboflavin ) 

14,325 

144 

8,512 

127 

+ ! 
Chloraniphe aicol J 

8,237 

83 

3,712 

55 


Ir the present study fixation was more in the 
riboflavin treated seedlings (both in alcohol soluble 
and alcohol insoluble fractions) than in the control 
seedlings. ^^C incorporation wa.s very low in chlor¬ 
amphenicol treated seedlings when compared to that 
of controls. The labelling was intermediate in the 
chloramphenicol and riboflavin coinbinatioa. Appa¬ 
rently this may indicate that riboflavin can increase 
photosynthetic efficiency which can be substantiated 
by the earlier report that it increases chlorophyll 
synthesis. Biotin was known to be involved in COo 
fixation^. 

The authors thank Prof. V. S, Rama Das for his 
encouragement and for providing facilities. 
Department of Botany, P. Gopala Rao. 

Sri Venkateswara University, A. Nagi Reddy. 
Tirupati, A.P., May 22, 1975. N. RA.fA Kumar. 
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CELLULOI.YT1C ENZYME PRODUCTION/ 
NON-PRODUCTION BY SOME PATHOGENIC 
FUNGI 

Cellulolytic enzymes, though known since Ward’s 
elucidation in 1888, are not of mneh consequence in, 
pathogenesis. Nonetheless, they are important on 
account of their accessory role. Major portion 
of our knowledge of these enzymes is contributed 
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by scientists working With fibre and wodd 

deterioration. 

The potentials of five pathogenic fungi for the 
production of cellulase (Cx) has been examined. 
These are : Curviilaria liinata var. aeria (leaf- 
Spdt of cotton) ; Macrophoniina phaseolina (root- 
rot of Sesaniiini) ; Nigrospora spliacrica (leaf-spot 
of cotton) ; Phytopinliora parasitica var. sesanii 
(leaf-blight of Scsanuun) ; and Scopiilariopsis 
brevicaulis (fruit-rot of Achras sapota). 

The enzyme was examined in 14 days old culture 
filtrates of the various fungi, grown on Richard’s 
solution containing sucrose and Richard's solution 
containing Carboxymethyl cellulose (CMC), The 
enzyme was assaysed for Cx activity viscometrically 
(by measuring loss of viscosity) and production df 
reducing sugars front carboxymethyl cellulose by 
DNS method (Miller, 1959). C^ enzyme has no 


effect on it. The results obtained are 
Table 1. 

Table i 

depicted in 

Fungus 

Cellulase activity* 

Medium 1 Medium 2 

Curviilaria lunata 

0 

0 

Macrophoniina phaseolina 

0 

50 

Nigrospora sphaerica 

0 

0 

Phytophthora parasitica var. 

0 

20 

sesami 

Scopiilariopsis bre vicaitlis 

0 

0 


" Enzyme activity expresed as reciprocal of time 
for 50% loss in viscosity, x 1,000. 



Fig. 1 . Showing rate of loss in viscosity of CMC 
by 14 days old culture filtrate of Macrophoniina 
phaseolina growing on {a) Richard’s solution con¬ 
taining CMC, ih) Richard’s solution containing 
sucrose, and (c) boiled culture filtrates. 

As is evident, there was no cellulase activity in 
the culture filtrates of the organisms growing on 


sucrose as the exclusive carbon source. Celliilas© 
activity was present only in the culture filtrate df: 
M. phaseolina growing on Richard’s CMC mediunl. 
The enzyme sample reduced the viscosity of CMC 
by 50% in 20 minutes (Fig. 1). No cellulase 
enzyme activity could be detected in culture filtrate 
of the organism, growing on sucrose. 

Ncnc of the other fungi could reduce the vis¬ 
cosity by 50% even in extended incubation periods, 
but for Phytophthora parasitica in which the 50% 
loss in viscosity was recorded in 150 minutes. 
Liberation of reducing sugars was undectable in the 
Df'iS method. 

A’l these fungi, in another series of experiments, 
inva iably, produced pectic enzymes on different 
me:' .a, Gour (1974). it is inferred, therefore, that 
cellu olytic enzymes are riot so colnnionly produced 
by fungi. 

Wc thank Prof. Y. D. Tiagi, Head of the Botany 
Department for providing the laboratory facilities 
and encouragement. 

Department of Botany, H. C. Dube. 

School of Basic Sciences and H. N. Gour. 

Humanities, 

Unrvcisily of Udaipur, 

Uda’pur 31.3001, India, May 19, 1975. 
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NATURAL OCCURRENCE OF MILKY DISEASE 

BACTERIUM, BACILLUS POP1LLIAE DUTKY 
ON WHITE GRUBS IN INDIA 

SUGARCXNE white-grubs assumed pest proportion in 
the farm, at the Sugarcane Breeding Institute, Coimba¬ 
tore, and its neighbourhood towards late sixties. 
Detailed investigations revealed the presence of a 
disease in the white-grub under field conditions, in 
and around Coimbatore. This has now been 
identified as a strain of Bacillus popiUiae Dutky 
by Dr. H. Tashiro. A similar strain of the disease 
is also reported to- occur in Gujarat on H. consan- 
guinea BI. (Talati, 1973). 

Periodic examination of the grub population in 
the farm at th*s Tn.stitiite showed (Table I) that 
the parasitisation of the grub by the bacterium 
varied from 2-2 to 17*9% during July 1973 to 
February 1974, the period when the grub and the 
bacterium are available in the field. The parasitisa¬ 
tion was low when the grubs began their feeding 
on sugarcane roots but went up appreciably by 
November. 
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Table I 


Natural incidence of the strain of Bacillus popilliae 



on H 

. serrata at 

Coimbatore 


SL 

No.- 

Month 

or 

/o 

parasiti- 
sation of 
grubs 

Range of soil 
temperature 
at 15 cm 
below soil 
surface 
in "C 

Rainfall 
in mm 

1973 

1. 

July 

in 

23 -() to'34-5 

74-4 

2. 

August 

2*2 

23-5 to 34-5 

22*9 

3. 

September 

4*0 

28-0 to 36- 5 

20-8 

4. 

October 

7-5 

22-0 to 35-0 

265-6 

5. 

November 

10-5 

22*0 to 32-0 

57-6 

6. 

December 

17-9 

21-0 to 31-5 

135"-0 

1974 

7. 

January 

15-4 

21-5to3I-0 

Nil . 

a. 

February 

16.6 

2l-0to 35-5 

Nil 


It appears that the temperature range of 21° to 
32° C favours bacterial multiplication and the 
infection of the gmb. 

This strain of bacterium was easily multiplied in 
the laboratory on the natural host by inoculating 
the healthy grubs with 1 million spores per grub 
using an ‘Agla’ microsyringe. The infected grubs 
exhibited typical ntifky white appearance in about 
16 to 20 days (Fig. 1), but the entire body became 



Fig. 1. Infected grub N. serrata showing milky 
white appearance. 

white in about 30 to 50 days. Subsequently the 
grubs stopped feeding, became inactive and the 
body shrivelled up, leading to gradual death in 
about 2 months, after infection. In the laboratory, 
under artificial inoculation, the grubs of H. serrata 
pnd Anomala bengalensis Blanch were parasitised 


to the extent of 67 and 72%. Dr. Tashiro (per¬ 
sonal communication) mentions that he multiplied 
this bacterium on Amphimallon niajalis Razou- 
mowsky and Popilliae japonica Newman. 

Subsequently different methods of grub infection, 
in soil were tested by inoculation of spore suspen¬ 
sion in potted sterile soil with sugarcane plants 
and healthy grubs (Table JI). 

Tabi.h 11 

Efficacy of different methods of inoerdation of 
bacteria—in soil 


Treatment 

Strength 
(Spore load) 

Total 

grubs 

inocula- % 

ted and infection 
survived 

Feeding healthy 

grubs in a solu¬ 
tion of bacterium 
for 15 minutes 

1 million spores 
per ml 

43 

53-5 

Soil inoculation with 
infected grubs 

after macerating 
them 

1 million spores 
perm!—500 ml 
in 4 kg of soil 

48 

56-3 

Pouring suspension 
of the bacteria 

do. 

44 

52*3 

Sterilized ^ roots 
dipped in spore 
suspension for 15 
minutes 

1 million spores 
per ml 

39 

61-5 

Control 

500 ml of sterile 

19 

0-0 


water 


Test indicated that infection, of grubs occurred 
through ingestion of the bacterium, present either 
on the roots or in the soil around the root-zone. 
The disease symptom in the grubs, namely, milky 
white appearance, appeared in 30 to. 60 days. 
Highest infection of grubs occurred, when roots 
dipped in spore suspension were fed. Satisfactory 
infection was also induced in pots where inocula¬ 
tion was done by macerating the grubs and also 
where spore suspension, was poured on. the grubs 
of the soil. The results indicate that the gnibs 
can be infected under field conditions if sufficient 
population of the bacterium is introduced in the 
soil. 

We express our gratitude to Dr. H. Tashiro, 
Professor, New York State Agricultural Experiment 
Station, Geneva, New York, for kindly identifying 
the bacterium and to the Director, Sugarcane 
Breeding Institute, for facilities provided. 
Sugarcane Breeding Institute, H. David. 

Coimbatore 641 007, K. C. Alexander, 

June 19, 1975. 


1. Talati, G. M., Personal Communication, 1973, 

2. Tashiro, H., Personal Communication, 1975. 





Letters To the Editor 


821 


Vol. 44, No. 22 I 
Nov. 20,1975 J 

SCLEROTIUM WILT OF PSORALEA 
CORYLIFOUA 

Psoralea corylifolia L. is an annual medicinal plant 
found throughout India-. A sclerotium wilt wasi 
noticed during December, 1969, in the Ayurvedic 
Garden of the Banaras Hindu University. Dull 
appeai'ance of the infected plants at maturity marks 
the appearance of disease symptoms. Later lower 
leaves become yellow followed by wilting and. 
drying up. Ultimately the whole plant wilts. 
Creamy white mycelium of the fungus was observed 
over and around the roots in the soil. Globulate, 
yellowish brown sclerotia, 0-5-1 *5 mm. in diameter 
developed on the infected plant roots in largei 
numbers. Under high humidity conditions infected 
roots exhibit rotting symptoms. 

The fungus was identified as Sclerotium rolfsii 
Sacc. (Fig. 1). Pathogenicity was proved under 



Fig. 1. Infected root of Psoralea corylifolia. 

sterilized conditions on one month old plants raised 
in pots and using sclerotia produced on PDA as 
inoculum. Reisolatcs from artificially infected 
plants were similar to the original isolates. 

Ccrcospora la tens Ell. and Ev.-^, Phyllosticia 
psoraleae (Cooke) Tassi^’^' and Colic totriclmm 
corylifolia Pavgi and Singh' are the only recorded 
parasitic fungi from India on P. coiylifolia. 

Govt. Degree College, G. P. Singh. 

Jakhini, Varanasi, 
and 

Dept, of Mycology and K. B. Khare. 

Plant Pathology, 

Faculty of Agriculture, 

Banaras Hindu University, 

Varanasi 221 005, June 4, 1975. 
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ROOT DORMANCY IN POLYALTIIIA 
LONGIFOUA BEN IH. AM) HL 
Tips of dormant roots are often opaque brown, 
while tips of growing roots are apt to be white or 
lightiy coloured. Studies by Muller (1906) and 
others suggested that the apical meristems of 
dormant roots are isolated from outside by layers 
of cells with lignified and suberised walls. The 
formation of these layers was referred to as ‘‘Meta- 
CLitisiening" by Plant (1910). Wilcox (1954) used 
the anglicised form “metacutization" which will 
be used here. Plant (1918) described four distinct 
types of metacutization in gymnosperms. 

This report concerns with two types of metaciiti- 
zation exhibited by roots of Polyalthia longifolia 
collected from the same plant on the 6th November, 
1974, when the winter was just beginning. The 
root apical meristem shows a central group of 
common initials for all the root zones. The types 
of metacutization observed are : 

I. The outer cell layers of the root cap show 
metacutization. Four to seven outermost cell 
layers of the root body also get metacutized which 
get connected with the metacutized root cap. The root 
apex is thus completely covered by metacutis (Fig. 1). 
This is similar to Plant's Type I and has been 
reported in some cycads, dicotyledons and some 
Pinas species (Romberger, 1963). 

II. In addition to the metacutized outer layers 
as in I, some cells of the cortex proximal to the 
root initials also show metacutization, as also the 
endodermis. The metacutized endodermis gets link¬ 
ed with the metacutized cells of the cortex and the 
cap so as to cover the root initials like a thimble 
(Fig. 2). This resembles Plant’s Type III mainly 
reported in conifers. 

When the root breaks dormancy, the metacutized 
cell layers are broken through leaving a collar-like 
structure around the root (Fig. 3). 

Pillai (1963, 1964) reported metacutization in 
some cycad and conifer roots. There are very 
few reports of this phenomenon in Angiosperms. 
The occurrence of 2 types of metacutization in 
roots of the same plant questions the advisability of 
rigid typification. Scott (1928) and Hayward and 




822 


Letters to the Editor 


[ Current 
Science 



Figs. 1-3 


Blair (1942) inlerpreted nietacutization as an effect 
of adverse environmental conditio'ns. Pillai (1964) 
suggested that environmental factors alone may not 
be responsible because the same plant bears active 
and metacLitized roots at the same time. This holds 
good in the present report also. Moreover, the 
collection was made in early November, when the 
temperature and soil moisture were still favourable 
for growth. It is to be concluded that there is 
little synchrony between different parts of the same 
root system as regards the induction or breaking of 
root dormancy. Wilcox's (1954) suggestion of 
changes in the root auxin content causing dormancy 
points out possible lines for experimentation. Wilcox 
(1962) suggested that a number of hormonal 
factors may be operating. Any explanation based 
on hormonal control has evidently to assume a 
considerable degree of autonomy to the individual 
root tips. The physiological mechanisms controlling, 
root dormancy are still not well understood and 
the control system does not appear to be a simple^ 
one. 

Botany Department, Ambuja Pillai. 

University of Rajasthan, K. Y. Kavathekar. 

Jaipur, May 14, 1975. 
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ABNORMALITIES IN THE DEVELOPMENT OF 
MALE GAMETOPHYTE IN MORUS 
LAEVIGATA 

The male gametophyte of angiosperms is generally 
considered as a monesiphonous, unbranched structure 
containing two sperms preceded by a tube nucleus-. 
Although pollen grains of many taxa of angiosperms 
have several gern: pores, one pallet tube develops 
from each pollen grain. However, in some angio- 
sperm families, such as Malvaceae, Cucurbitaceae 
ar.d Campanulaceae and in Clarkia regular occurrence 
of polysipho ms conditicn is reported.-*'' A branching 
of the pollen tube has also been observed sometimes 
as in some Amentiferae'\ Clarkia and Uliunr. Such 
an abnormality is specially common after colchicire 
treatment. The branching of pollen tube can also 
be induced by the addition of 2, 4-D or pollen extract 
to the mediumh 

The author, while studying the development of the 
male gametophyte in Morns laevigata Wall, has observed 
the occurrence of polysiphonous pollen grains and 
branching of pollen tubes in this taxon. As theje 
abnormalities are not so far reported in Moraceae, 
this report deals with the same. 

The pollen grains of Morns laevigata have three 
germ pores. They swell noticeably by absorption 
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of water prior to the devclopmert of pollen tube. 
Usually one pc lien tube grows from a germ pore but 
occasionally a second pollen tube may also develop 
from another germ pore (Fig. 1). Although both 
pollen tubes emerge at the same time, one of them 
grows faster and shows dominance over the other 
(Fig. 2). However, in Clarkia Johnston- reported 
that both the pollen tubes grow almost at the same 
rate. The polle") tubes also show occasional branching 
(Fig. 3). In a few cases the pollen tube enlarges into 


.05 MM 




A NEW FRUIT ROT OF BRINJAL 
{SOLANUM MELONGENA L.) CAUSED BY 
CORYNESPORA CASSICOLA 
(BERK. AND CURT.) Wei. 

During March to June, 1973 and 1974 fruits of 
brinjal (Pusa Kranti and Pusa Purple Long) showed 
severe rot symptoms as small, brown depressed 
spots with violet margin in the experimental plots 
of H.R.C. Patherchatta, Pantnagar (Nainital). In 
presence of high humidity and moisture the spots 
enlarge and coalesce together. Such spots are 
usually 1*5-2-5 mm deep. Later, centre of the 
spot turns grey on which white fungal growth 
appears. In dry weather, development of the spots 
is restricted (Fig. 1). In certain brinjal varieties 
30-40% of the fruit is damaged. 


Figs. 1-4. Morns laevigata. Fig. 1. A pollen 
showing emergence of two pollen tubes. Fig. 2. 
A pollen with two pollen tubes of unequal size. Fig. 3. 
A pollen with a branched pollen tube. Fig. 4. A 
pollen tube enlarge into a bladder-like structure. 

a bladder-like structure (Fig. 4). Such structures 
are sometimes described as “ secondary pollen grains ''h 
Certain globule-like structures, gree:-i in colour were 
observed in the pollen grai.'^s and pollen tubes. These 
structures gave a starch-negative test. 

The author is thankful to Dr. V. Singh for valuable 
guidance and to the State C.S.I.R., Luckr.ow, for 
financial assistance. 


{'/ 



Fig. 1. Brinjal fruit alfectcd with C. cassicohi. 



School of Plant Morphology, Satish Kumar. 

Meerut College, 

Meerut, May 9, 1975. 
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Microscopic examination revealed that the 
mycelium of the fungus was septate and dark brown 
in colour from which arose conidiophores, mostly 
single but occasionally in group. These were 
prependicular to the surface of the substratum, 
unbranched, straight cylindrical, light coloured with 
a prominent bulbous base, septate (4-12 septa), 
slightly swollen at the tip and measured 60*5- 
210-0 X 4-5-6-0/x (Fig. 2). 

The fungus was isolated on potato dextrose agar 
(PDA) by single spore isolation. Pathogenicity of 
the fungus was confirmed by piitt-ng a small amount 
of culture on injured fruits. Uninjured fruits 
inoculated with the fungus did not produce spots. 
The fungus on artificial inoculation to vegetative 
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parts of the brinjal by the method as described by 
Asha Ram and Lele- for pathogenicity test failed 
to cause infection. 



Fig. 2. Coiynespora cassicoJa; Conidia and' 
conidiophore. 

On artificial inoculation, the fungus infected 
fmits of 36 varieties of brinjal and tomato but could 
not infect foiits of banana, apple, orange, citrus, 
pea pod, potato tuber and carrot root. 

The seeds from naturally rotten fruits of brinjal 
variety Pusa Kranti were collected and isolations 
made from seed coat, embryo and endosperm by 
standard methods revealed the absence of the 
fungus in the seed. 

The fungus studied herein on the basis of mor¬ 
phological and taxonomic characters as described 
by Wei^ was identified as Coiynespora cassicola 
(Berk, and Curt.) Wei, culture of which has been 
deposited at CMI, England (IMI. 182694). The 
fungus has been recorded for the first time causing 


fruit rot of foinjal. Earlier the fungus was recorded 
on fruits of tomato, cueiimber and papaya (Wei'y) 
and caused leaf spot, of brinjal but not fruit rot 
(Asha Ram and Lele-). Since the present i.solatc 
did not produce any leaf spot on bi'injal it may 
be a different strain of C. cassicola described by 
Asha Ram and Lele-. AgarwaL, Munjal and 
Thiriimalachar and Lacy^ and many others fiave 
also reported this fungus on several other plants, 
in India. 

Since the (lisease is soil-borne, a three yeai’s crop 
rotation with non-susceptible host, may he l\)Ilavve<.L 
to prevent the diseasa 

Thanks are due to Director, CMI, I’.ngland, for 
confirming identification of the fungus. 

Department of Botany and G. S. Dniu .w 

Plant Pathology, 

Himachal Pradesh University, 

Agricultural Complex, Solan (H.P.), 

June 14, 1975. 
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404. 

2. Asha Ram, and Lele, V. C., Indian Phvtopatii., 

1968, 21, 347. 
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1951, 5, 124. 

5. Wei, C. T., Mycolopical Papers, ('MI, Kew, 

1950, No. 34, p. 5. 

EVOLVING BREEDING SYSTEM IN RAl 
{BRASSICA JUNCEA) 

Rai {Brasslca jancea) is a predominantly self- 
pollinating oilseed crop. Its low reconibinalion 
potential resulting from the self-fertilizing system of 
mating is a major deterrent limiting the speed with 
which desirable genetic materials from tliverse 
sources could be brought together, whether for 
heterosis breeding or for recombination breeding. 
Any biological device, therefore, promoting outbreed¬ 
ing will have an important bearing on the breeding 
efficiency of self-pollinating crops. This note is to 
report on an Advanced Stigma mutant (a device 
promoting outbreeding) that we isolated in 1974~™75 
season in an appressed pod accession of rai germ- 
plasm collection. 

There was substantial intra-plant variation in the 
degree of stigma advancement (Fig. 1). 'The 
Advancement Index (ratio of pistil length above 
corolla tip/corolla length) ranged from 0*15 to 
as high as 0*71, with a mean value of 0*503. 
Unlike normal plants, the flower buds of the mutant 
displaying protruding stigma in the evening were 
found as such the next morning, or, if the buds 
had opened into flowers, corolla and anthers held 
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the lower levels thail. their corresportdihg sfci^pi^s:. 
OcCi-rsioiiallVs it was observed that iHe fertilizHtidh. 
biul fa^keri , 'pllice; t^ie si'liqiia development had' 
.>taited but anthers of that flower had not dehisced 
yet (Fig. 1). All the flower buds with advanced 
stigma did not necessarily open into flowers the 
next day : the time taken for flower opening in 
some cases was as high as four additional days. 
Also the flowering sequence in some of the 
inflorescences did not strictly follow the normal 
pattern of acropetal succession. The advanced 
stigma plant was presumably late in dowering arid 
matuied thiee weeks later than the normal plants 
of the accession. 



Fig. 1. Intra-plant variation in the degree of 
stigrna. advancement. The leftmost flower with 
corolla removed shows the failure of anthers 
deniscence even after the fertilization has taken 
place. 

Unlike the advanced stigma mutants reported fey 
Singh», and Asthana and Sirigh^ where all the 
illoweis unilormly displayed advanced stigmas, the 
frequency of advanced stigma Mowers in this miitant 
was approximately 67%, which cannot ensure the 
production of pure hybrid seeds. However, it may 
foster composite breeding to upgrade the popula¬ 
tions for complex traits. In essence, this morpho¬ 
logical device would work like the physio-logical 
system of partial male sterility reported in barley^^.-i^ 

Department of Genetics and K. N. Rat. 

Plant Breeding, r, B. Singh. 

Banaras Hindu University, 

Varanasi. May 27, 1975. 


1. Singh. D., Indian Oilseeds Journal, 1959, lU, 

2. Asthana, A. N. and Singh, C. B., Sci. & Odr 

1964, 29, 151. 

3. Suneson, C. A., J., 1956, 48, 188. 

4. Jain, S. K. and Suneson, C. A., Nature 1963 

199, 40 f. 


A NEW SyECiES OF. AMOMPHiJmiSA . , ^ 

(ClilicrTidNiDAE^ COLEOPITEEA) IN.FESflNO 
COCONUT INFLORESCEMCF 

Durig November 1973 small weevils of the genus 
Amorphoidea were found in large numbers on the 
inflorescence of coconut palms in Coimbatore and' 
adjoining areas. The infestation is generally noticed' 
as dark areas at the points of attachment of the 
lower spikelets art the central axis of the inflore- 
sCehec ahd thsi grtibs develop in such infested patches. 
The Weevil is also seen in large .numbers in the 
aft'ected parts and amortg the male flowers art the 
inMarescerice; 1"ho'iigK slight reduction in the rtUt 
Vield is attributed to’ the infestation of the weevil 
by the growers', yet,* it does not appear to be a pest 
of importahee bri coconut iri SbdtH .India. ^ 

So far, no species of Amorphoidea has beer/! 
reported from India infesting coconut inflorescence. 
However, Ekanayake- reported the association of 
a species of Amorphoidea with the inflorescence of 
coconut in Sri Lanka. Dr. R. T. Thompson, of the 
British Museum (Natural History), London, in his 
personal communication pointed out that the speci¬ 
mens of Amorphoidea from coconut inflorescence' 
may relate to specimens from Sri Lanka determined, 
by him in 1963 and further confirmed that the 
species has riot been described. .Tii this paper the 
fleW spcCieli Has beerl described under the name 
Amorphoidea coiiuhatorensis, 

Aniorphoidecl cuimhatorensis Sp. rtoV. 

Te^taycdiis brown, covered with very short rccunl- 
berit gdlcieil Setae: 

Maid 

Rostrum : slender ahd 0-46 mm lorig, shorter thaii 
pronotum, gently cui'ved, very gradutilly widchirt£$ 
from base to apex ; dorsiifn Hot (lattcned arid With 
faint longitudinal striae with confluent punctures. 
Antennae : testaceous brown inserted beyond the 
middle of the rostrum. Prothorax : transverse, 
0*63 mm long and 0*46 mm wide, gradually narrow¬ 
ing from base and sharply constricted towards the 
anterior portion ; distinctly constricted at the apex, 
sub-truncate at the base and apex, the dorsum gently 
convex longitudinally, with dense fine shallow sub- 
reticulate punctures throughout. Elytra : broadly 
ovate, with well marked closely punctate striae, the 
intervals much broader than striae, finely rugulose. 
Le.g.v : devoid of any tooth, all femora expanded, 
apex of tibiae and tarsi densely hairy. Sternum : 
elevated. 

Genitalia (Fig. 1) : Penis : elongate, chitinized, 
slightly concave on the dorsal side, twice as long 
as wide, sides sub-parallel up to apical margin., 
apical margin gradually sloping and depressed. 
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Sloping margins on both sides bear setae, convex oni 
lateral view, dorsal area membranous. Tegmen : 
basal piece forming a ring round the penis, dorsal 
margin thickened in the middle. Parameres : absent,, 
manubrium short, broader and chitinized at the 
anterior end, tip slightly pointed. Internal sac : short, 
distal half slightly pigmentedi with armature of 
elongated scales, granulated scales, other area with 
number of papillae ; internal sac valve placed 
widely apart. Apophyses : shorter than penis well 
chitinized, curved, proximal tip rounded. Spicule : 
medium sized well chitinized, more or less straight, 
about three times as thick as apophyses, proximal 
end slightly curved and pointed, prongs wide 
apart. 



Fig. 1. Male genitalia of Amorphoidea coimba- 
torensis sp, n. P, Penis; Bpc, Basal piece; Mab, 
Manubrium ; Inst, Internal sac ; Apo, Apophyses ; 
Insv, Internal sac valve ; First connecting 

membrane ; Cm^, Second connecting membrane ; 
A, Dorsal View; B, Spicule. 


Female 

Rostrum : slender, 0*63 mm long, slightly shorter 
:! than pronotum, more curved, very gradually widen- 
' ing from base to apex. Dorsum : not flattened and' 
■i with faint longitudinal striae with confluent punc¬ 
tures. Antennae : testaceous brown, ,inserted at 
the middle of the rostrum. Prothorax : with apical 
constriction. Sternum ; elevated. 

\ 

Length: Male 2*16 mm, female 2-33 mm. 

Breadth : Male 0*78 mm, female 0-82—0*91 mm. 

This species differs distinctly from the commonly 
noticed species Amorphoides arcuata Motsch in 
South India on cotton flowers^. A. arcuata is 
characterised by possession of femoral tooth on legs 
and the male genitalia with the apical margin of 
penis being flattened and spatulate and the sp-cule 
curved on both sides at its proximal end. The new 
species differs from the above species in lacking 
the femoral tooth, the apical margin of penis being 
gradually sloping and depressed and the proximal 
end of the spicule slightly curved and pointed. 

Material Examined : India, Co'mbatore, 10 males, 
15 females, from coconut inflorescence, 17-11-1973, 
B. V. David. 

Holotype male and Allotype female in the collec¬ 
tion of the Department of Entomology, Tamil Nadu 
Agricultural University, Coimbatore. Paratypes 
deposited in the collections of the Zoological Survey 
of India, Calcutta, the Division of Entomology, 
Indian Agricultural Research Institute, New Delhi, 
and the British Museum (Natural History), London. 

The authors wish to express their sincere thanks, 
to Dr. R. T. Thompson, British Museum (Natural 
History), London, for having kindly furnished the 
necessary information on species of Amorphoidea. 

Dept, of Entomology, T. R. Subramaniam. 

Tamil Nadu Agricultural P. Thangavel. 

University, B. Vasantharaj David. 

Coimbatore 641 003, 

June 20, 1975. 
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Crystallographic Data of DL-Leucyl-glycyl»glycine 

As a part of a programme to study crystal struc¬ 
ture and conformation of simple peptides, we have 
undertaken structure analysis of the tripeptide 
DL-Leucyl-glycyl-glycine . 

Long needle-shaped crystals of DL-leucyl-glycyl- 
glycine were obtained from an aqueous solution of 
the substance by slow evaparation. The unit cell 
dimensions and the space group were determined from) 
oscillation and Weissenberg photographs taken, 
about crystallographic axes using CuK^ radiation. 
The crystal data : (1) crystal system-monoclinic 

Lattice parameters, a ~ 12-18, b ~ 11-43, c — 
9-64 A, jj = 104-50°, density (measured)-!-250°, 
density (Calc)-l-255, Molecules per unit cell Z rz 4, 
Systematic absences OkO : k = 2n -|- 1, hoi : 
I = 2« -j- 1, Space group P2i/c (No. 14). 

Three-dimensional intensity data have been collec¬ 
ted and the structure analysis is in progress. 

Neutron Physics Section, K. N. Goswami." 

B.A.R.C., Bombay-85, V. S. Yadava. 

July 24, 1975. 


Physics Department, Jammu University, Jammu. 


Record of Lunate Fly, Eumerus sp. (Syrphidae : 

Diptera) on Potatoes from India 

While harvesting potatoes (September, 1974) at 
Central Potato Research Institute, Simla, some tubers 
were found infested with maggots which were reared 
in the laboratory. Flies emerged fi’oni these tubers 
after about 15 days and these were identified as 
species of Eumerus. 

Lunate flies (lesser bulb flies) belonging to genus 
Eumerus are well distributed over many parts of 
the world‘1 and these infest a variety of bulbs-"-'^ and 
tubers including potato‘s. In Germany 5% loss in. 
potato crop has been reported by this fly-'’. The- 
infested portions of the plants consist of slimy 
decayed tissues and usually infested with diseases 
like bacterial rot<’, basal rot, Fusarium't, etc. From 
the existing literature on insect.pests of potato ci-op, 
it seems that Eumerus sp. has not so far been reported 
from India. 

The authors are grateful to Mr. K. M. Harris 
(Dipterist) of British Museum Natural History, 
London, for identifying the flies. 


Division of Entomology, S. S. Misra. 

Central Potato Research K. D. Verma. 

Institute, 

Simla 171 001, (H.P.), July 30, 1975. 
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Aneuploids in Trifionella foenum-Si’aecum 

The fodder and condiment crop Tri^onella foenum- 
i^raecum L. has the diploid chromosome number 
In = 16 and the artificial autotetraploids, developed 
in this university has the 4 n number 32. Three auto- 
tetraploid strains arc superior in vegetative yield 
compared to the diploids and other autoletraploid 
strains. This note reports on the occurrence of 
aneuploids in the aiitotetraploid populations. 

The pollen mother cell analysis was done on the 
floral buds fixed in acetic alcohol (1 : 3) and 
squashed in acetocarmine. Pollen fertility was 
based on stainability with acetocarmine. 

Thirteen hypertetraploid plants were found in the 
aiitotetraploid populations in the years 1972-73 andi 
1973—74, The hypertetraploids were shorter than, 
the diploid and the aiitotetraploid plants and had' 
whitish and drooping leaves. They had intemodesi 
almost equal to those of the diploids but fewer 
than those of the autotetraploids. They had fewer 
branches, shorter leaves and pods and fewer seeds 
per pod than the diploids and the autotetraploids. 

The chromosome number in the hypertetraploids 
ranged from 33 to 36. The pollen mother cells 
showed different chromosomal associations at 
metaphase-I (Table I). Configurations higher than 
the quadrivalent were not observed. The multi¬ 
valent frequency of the hypertetraploids was higher 
than that of the autotetraploids. Distribution of 
chromosomes at anaphase-l was irregular and showed 
laggards. Pollen grains of the hypertetraploids and 
the autotetraploids were almost equal in size. Pollen 
fertility of different plants ranged from 48% to 92%. 
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Table I 

CJiro?7iosof72e associations at nietaphase-1 


Chroii:Osome No. of Quadrivalents Trivalenls Bivalents L'rdvalents Average 

No. Plants Range Meaji Range Mean Range Mean Range Mean pojieii 

fertilil}.' (%) 


33 

5 

0-5 

I-63 

0-3 

34 

4 

0-4 

J-16 

0-2 

35 

2 

1 

0 

1-24 

0-2 

36 

2 

0--3 

1*21 

0-4 


The number of seeds per plant was one-third of 
those of autotetraploids. 

Though one or more chromosomes were present, 
more than four times in each hypertetraploid plant, 
no pentavalent or hexavalent was observed. This 
indicate that the higher polyploids may form only 
bivalents and that spatial factor also has some 
influence on pairing in a crowded nucleus which does 
not enlarge proportionate to the increase in chromo¬ 
some number. In a 7 x plant of T. corfiiciilata also, 
no multivalent higher than a quadrivalents was 
observed h Anaphase -1 irregularities in the autotetra- 
plo:d.s result in the production of aneuploids. 
Though there was a significant reduction in the 
multivalent formation in the autotetraploids in C 4 
and C- generations, irregular disjunction was still 
observed to some extent^. 

Aneuploids are usually morphologically inferior to 
the diploids and the autotetraploids, and, are meioti- 
cally unstable. Thus they adversely affect the vegeta¬ 
tive and seed yield of the autotetraploids. How¬ 
ever, because of their low frequency, the aneuploids 
do not pose a serious problem to the autotetraploidsi. 
of T. foeniifii-'^raeciini because only seven such plants 
were found in half an acre area in 1973-74. They 
produce fewer seeds per plant and their influence 
on yield is not much. Nevertheless, they must not 
be present in the autotetraploids and since they 
are identifiable from morphological characteristics, 
they can be removed from the autotetraploid popula¬ 
tions. In rye which is grown for seed, aneuploids 
have been reported to greatly affect fertility of auto- 
tetraploids^. Similarly, in autotetraploid red clover 
iipto 10 % aneuploids were found-i. The frequency 
of aneuploids in autotetraploids of T. foenum-graeciim 
is expected to decline after further selection. 

We are grateful to Dr. J. L. Minocha, for his- 
interest in the work and suggestions. Financial 
assistance by the Indian National Science Academy,, 
is thankfully acknowledged. 

Department of Genetics, Avtar Singh. 

Punjab Agricultural University, Dalbar Singh. 

Ludhiana, July 21, 1975. 
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4-14 10-.S7 0-4 

1-87 

63 6<S 

0*97 

7-15 11-02 0-5 
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2*d3 

78 - i 6 

1*95 
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Mercury in Fish from Mettur Reservoir 

In recent years aquatic environmental polliilion. 
due to mercury has become a serious heallh hazard. 
Considerable work has been done on the deter¬ 
mination of mercury in fish flesh. Matida and 
Kumada* have worked on the distribution of 
mercury in water, bottom tiiiid and aquatic 
organisms of Minamata Bay, the river Agano and' 
other water bodies in Japan. 

A preliminary investigation was carried out on 
the incidence of mercury in fish from Mcttiir 
Reservoir of the Cauvery river system. h'ish 
samples were collected from the catches of Mettur 
reservoir, siilficiently iced and brought by tlicrmo- 
cole insulated boxes to the laboratory at Coimba¬ 
tore, preserved in freeze]' chest and analysed the 
next day. The mercury in the fish samples was 
determined according to the method described by 
Nabrzyski-. The results are expressed on wet 
weight basis. 



Jolal 

length 

(mm) 

Weight 

(fn) 

Mercury 

(.ppm) 

Mystus aor 

370 

350 

0-250 

Notopterus notopterus 

340 

270 

0 086 

Ciirhiua cirrhosa 

335 

450 

0-047 

Labeo caWasii 

410 

720 

0-090 

Rliinomugil corsula 

330 

275 

0 - 085 

Puntius savaua 

255 

250 

0-072 

Labeo rohita 

430 

1570 

0-027 


•.# 1 - 
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The maximum permissible level of mercury in 
foods!Lifl's as. laid down by U.S. Federal Legal 
Action guidelines is 0*5 ppm. 

Our thanks are due to Tamil Nadu State 
Fisheries Department for suggesting this problem 
and also for providing the necessary facilities for 
collection of samples. We also' wish to express 
our sincere thanks to Professor N. V. Choodamani, 
for the encouragement and for the keen interest 
he evinced in the course of the work. 


Department of Fishery P. Jeyachandran. 

Science, Samuel Paul Raj. 

Tamil Nadu Agricultural 
University, 

Coimbatore 641 003, September 12, 1975. 
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REVIEWS AND NOTICES OF BOOKS 


Introduction to Solid State Physics. By C. 
Kitlel. {fourth Edition, Second Wiley Eastern 
Reprint), 1974. Pp. xvii -j- 766. Price Rs. 30-00. 
By now the name of Kittel is a by-word in the 
Solid Stale Physics Departments all over the world 
and the book is becoming bulkier each edition. It 
is good to sec that a fairly good reproduction of 
the roiirih edition is coming out for a second 
reprint which shows the popularity of the book. 
At rupees thirty it is a good buy. The book is 
profusely illustrated and the photographs have not 
sud'ered loo badly in this reprint. One hopes that 
with reasonably cheap reprints like the present one, 
students will develop the habit of acquiring a 
library of their own in the fields of their choice. 

G. Suryan. 


Cours et Documents de Mathematiques et 
de Physique. Edited by Bruno MorandO'. (Gor¬ 
don and Breach Science Pub. Ltd., 41/42, William 
IV Street, l^ondon, W.C. 2), 1975. Pp. xiv -f 255. 
Price : Hardback $ 12.80, Paper back v$ 4.80. 

Tlr's book essentially deals with the motion, of 
an artificial satellite about the earth. The study 
of the motion of earth satellite and their trajectory 
computation has become an extremely important 
subject during the last two decades. A significant 
feature of this book is that it develops the subject- 
mallei’ step by step from the basic fundamentals 
and th’s is most helpful to a beginner in this field. 
Wherever possible, the basic theorems required to 
understand the mathematical formulations have 
also been discussed tO' enable the reader to follow 
the subject-matter easily. 

The book is divided into 14 chapters. Motion 
of the satellite has been essentially dealt as a two> 
body problem. The earth’s oblateness which is 
the major perturbing force on the movement of tho 


satellite is discussed in detail. The basic concept 
of perturbations due to the solar and lunar gravita¬ 
tional attraction, atmospheric drag and radiation 
pressure on the motion of the satellite are treated 
in the last chapter. In addition, special problems 
like the problem of critical inclination and problem 
of resonance related to geostationary satellites are 
also explained in detail. 

In order to facilitate easy understanding of the 
subject, the author has adopted Newtonian dynami¬ 
cal description which is familiar to most of the 
physics students. Expressions for various harmonics 
related tO' the perturbing forces, Laplacian co¬ 
efficients and earth's potential are derived from 
fundamentals. Lezender polynomials and Bessel 
functions which form the backbone of celestial 
mechanics are discussed in detail as a prelude to 
an easy understanding of the expressions derived for 
describing the earth’s potential and various perturba¬ 
tions. The perturbations due to the zonal and 
tesserial harmonics are also treated separately in 
the book. 

The extensive references sighted in the biblio¬ 
graphy as well as a large number of elegant figures 
included in the text should go a long way in making 
this book a very useful one to. the students of 
Astnodynamics and celestial mechanics. A simplei 
and elegant treatment of the subject-matter will 
also’ be very useful to the specialist in orbital 
mechanics, geodesy and geophysics. 

U. R. Rao. 


Soil Biochemistry (Vols. 3 and 4, Eds. E. A. Paul 
and Douglas McLaren (Marcel Dekker, Inc., New 
York), 1975. Pp. 334 and 277. Price $ 27.50 and 
$ 23.75 respectively. 

In Vol. 3, there are six Chapters. Chapter 1 on 
Biochemistry of the Soil Subsystem deals with 
Plant-microbe and Soil-microbe relationships and 
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also the role of soil enzymes and measurement of 
microbial activity in soil. Chapter 2 gives in a 
simplified manner the complex subject of water 
and bio'geochemical cycles and energy flow. 
Chapter 3 is confined to a relatively less under¬ 
stood area of Soil Microbiology, viz., Microbiology 
of flooded soils. The author has done a good job 
of covering the subject, though he has overlooked 
the pioneering work done in India on the subject. 
Chapter 4 covers another complex subject of Bio¬ 
chemistry and Microbiology of peats. Much, 
remains to be understood on the subject, but the 
authors have presented the available information, 
in a commendable manner. Chapters 5 and 6 are 
more general in nature and would be of general 
interest to Soil Scientists and Microbiologists. 

In Vol. 4 there are six chapters. All the six 
chapters are of topical interest to biochemists andj 
microbiologists. The first chapter on Nitrogen, 
Transfer in Ecosystems has brought together 
valuable data from different sources to illustrate 
the importance of nitrogen in our ecosystem. 
Chapter 2 on Biochemistry of phosphorus deals 
with a less understood branch, but the author has 
done a good job of pooling the available informa¬ 
tion, and in summarizing the role of soil organic 
phosphorus in the Phosphorus Cycle in nature. 
Chapter 3 deals with the hydroxamic acids in 
soils, bringing out their roles in plant growth. The 
information presented gives ample scope for 
exploiting the natural processes in soil for boosting 
crop production. Chapter 4 on Pesticide degrada¬ 
tion in soil is of particular interest not only to 
the agricultural scientists, but also to the environ¬ 
mental biologists. The factors affecting the persist¬ 
ence of pesticides in soil have been very well 
brought out, with supporting information. Thei 
table in pages 131-133 gives the common and 
chemical names of most of the pesticides in use 
in agriculture. Chapters 5 and 6 bring out the 
latest available information on humus and the inter¬ 
actions between humus and enzymes and other 
natural analogs including proteins and amino acids. 
The Chapter on Humus Biochemistry is dealt with 
in an excellent manner by three leading specialists- 
from Germany, U.S.A. and Czechoslovakia, 

The two volumes of Soil Biochemistry coming 
in succession after the first two volumes were 
published, are valuable additions to all libraries 
dealing with advanced biochemistry, microbiology 
and biology in general. While the first two volumes 
dealt with selected topics of general interest and 
knowledge, the Volumes 3 and 4 have covered newer 
areas which are complex and difficult to deal with. 
Together the four volumes of Soil Biochemistry 
would become the ‘Bible’ for biochemists dealing 
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with soil. The volumes should become very 
important reference books in every Science Library 
and Biochemistry Laboratory. 

G. Rangaswami. 


Collected Papers of Sir Harold Jeffreys on Geophysics 

and Other Science. Vol. 2 —Observational Seismo¬ 
logy (Gordon and Breach, London W. C. 2), 

pp. xxi 4- 697, Price £20-10. 

The Volume on “ Obseivational Seismology ” is 
one of the six volumes of the collected scientific papers 
(excluding his books and the Jeffreys-Bulien Seismo- 
logical Tables) of the veteran Mathematiciaii-Geo¬ 
physicist Sii Harold Jeffreys. 

The Volume contains 40 papers of Seismology 
published by the author between the years 1935 ana 
1968 in various international journals of which 21 
papers appeared (1935-54) in the Geophysical Supple¬ 
ment of the Monthly Notices of the Royal Astronomical 
Society {MNGS), 11 in the Geophysical Journal of 
the Royal Astronomical Society (RAS 1958-68) a..d 
the remaining eight in othei journal.-. 

The subjects dealt with in these papers i elude: 

(1) Crtical studies of the travel times of diffeiar.t 
types of earthquake waves as shown by the 
different phases in the seisnrograms obtained 
at different distances from the epicentre. 
These include both shallow focus a:'d deep- 
focus earthquakes and earthquakes c,rigi- 
natiag in different regions of the world. 

(2) Comparison of the accuracy of recording 
in the seismograms of seismological stations 
all over the world. 

(3) Critical and continued appraisal of the 
accuracy of the values of travel times as given 
in the Jeffreys-Bulien l.S.S. Tables of 1948 
and tables by other authors. 

(4) Aftei-shocks and periodicity of earthquakes. 

(5) Inferences regarding the structure of the 
interior of the earth as seen from the variation 
of travel times t of different phases at differ¬ 
ent angular distar.ces (m) b from the epicentre 
of the earthquake to the seismic station. 

(6) Special discussion of travel times up to 20° 
and 30‘" and of Core waves. 

(7) Travel times of shock waves from two explo¬ 
sions, one in U.K. (1947) and the others in 
the Pacific (1962). 

Institutions and research workers dealing with 
Seismology and the Physics of the Interior of the 
Earth will be well advised to obtain a copy of this 
Volume of papers by one of the founders of Modern 
Seismology. 

K. R. Ramanathan. 
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Dictionary of Data Processing. By Maynard (Jeff). 

(Newnes, Butterworths, London), 1975. Pp. 269. 

Price £ 3.90. 

Since the first appearance of a Dictionary in the 
field of Data Processing, the number of terms in the 
subject is ever increasing. This may be largely due 
to the fact that the advent of each new computer 
generation carries with it many new terms describing 
components, functions or procedures. The present 
book attempts to define terms in common practice 
in Data Processing Industry. 

The Dictionary is designed for use primarily by 
computer users, computer and data process managers 
and others where work brings into contact with some 
aspects of data processing industry. It is alphabeti¬ 
cally arranged covering more than 4000 terms and 
reflects modern developments in data processing 
industry. 

So far as can be checked for a book of this size, 
the definitions appear technically accurate and they 
are crisp and informative. Where more than one 
term covers an entry, there is a cross reference. The 
shortest definitions run to one line and longest to a 
few lines occasionally with diagrams or tables. 

The book comprises six appendices which include^ 
list of common acronyms and abbreviations, standards 
relating to Data Processing, etc., and this is very useful 
to all interested in the industry. 

The work is an important contribution to the 
development of a dictionary in the field of data 
processing. The printing and get-up of the volume 
are consistent with the high standard of performance 
that we have come to expect of publishers. The 
high cost would prevent individual researcher from 
owning a copy for ready reference. He will probably 
borrow his copy from the local library which ought 
to have one. 

T. K. S. Iyengar. 

G. S. R. Rao. 


Statistical Mechanics and Properties of Matter 
(Theory and Applications). By E. S. R. Gopal. 
(Ellis Horwood Limited, Chichester; Halsted Press, 
a Division of John Wiley and Sons, N.Y. 10016, 
1974). Pp. xvi + 302, Price $ 27.50. 

This is an excellent book coming out from the 
courses the author has given for many years to under¬ 
graduate students from various disciplines, such as 
applied mathematics, physics, engineering, etc,, and 


hence it reflects a general outlook rather than a specia¬ 
lized one. 

The author himself being a solid state physicist 
has some bias towards that branch in the treatment 
of physical aspects of matter. The book consists 
of three parts. Part A deals with Equilibrium 
Statistical Mechanics wherein he has derived classical 
and quantum distribution functions mainly from 
the partition functions. Part B deals with non equili¬ 
brium statistical mechanics and he deals with Fluctua¬ 
tions, Onsager Relations, Kubo Relations, etc.. Part 
C is devoted to applications of statistical methods 
to physical problems. In this, theory of thermionic 
emissions, photoelectric effect, electrons in metals, 
phase transition are all discussed. From this pojnt 
of view this book is a very useful one for an under¬ 
graduate or even a graduate student. The large 
number of problems at the end of each Chapter and 
their solutions at the end of the book is a feature 
which one misses in many books on this subject. 

There are some obvious printing mistakes also in 
the book. Right on the first page equation (1) is 
wrongly printed. Also there are some usually 
common mistakes in such books here as well. Thus, 
at the end of the page 19, the author justifies the 
maximisation of //iJV instead of W because that 
happens to be easier to handle: one takes an extremum 
of l/ilV because it is //iW (and not W^) which is an 
additive invariant and hence can be expressed as a 
linear function of the other additive invariants such 
as linear momentum, angular momentum, number 
density, energy, etc., as pointed out by Poincare. Also 
the distinguishability in classical statistics as against 
indistinguishability in quantum statistics is not brought 
out clearly, for equation (1-12) on page 19 is invariant 
under permutation of particles and hence also implies 
indistinguishability. 

Again the very active and growing domain of 
nonequilibrium statistical physics has only been very 
casually treated. Of course, that could not have 
been included in a volume of this size, but a book in 
which equilibrium statistical mechanics comes as 
an asymptotic limit (in time) of a non-equilibrium 
theory would have been a more logical way of thinking. 
Nevertheless this book could be recommended without 
any reservation to a serious student of statistical 
physics because of its growing importance- The 
price of this book ($ 27.50) is a bit too high. 

R. Pratap. 
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GRAVITY SURVEY AND QUALITATIVE APPRAISAL IN A PART OF LOWER 
GODAVARI VALLEY, A.P. 

V. BHASKARA RAO* and P. D. VENKATESWARLU** 


Abstract 

A Bouguer gravity map was prepared occupying about 700 gravity stations in a limited 
area of about 9,000 sq. km in a part of the Lower Godavari Valley of Andhra Pradesh. The 
established auxiliary base gravity values and the measured density values of various formations 
in the surveyed area are given. 

The Bouguer anomaly trends obtained are highly regular when correlated with the 
surface geological formations. A qualitative appraisal of these anomalies brought out some 
interesting features supporting the possible extension of the Gondwanas below the alluvial cover 
and showing the presence of some basement ridges. 


Introduction 

^HE present work forms a part of the regional 
gravity investigations carried out by the 
Andhra University, under a research scheme spon¬ 
sored by the CSIR, New Delhi, in a part of the 
Lower Godavari Valley lying in the West Godavari 
and Ki'ishna Districts of Andhra Pradesh. No« 
systematic geophysical survey was carried out in the 
area, till the regional magnetic work undertaken by 
Krishnabrahmam (1962) and Sitapatiraoi (1963) 
in a part of the present surveyed area. Compiling 
all the available gravity data, namely, those of Survey 
of India and ONG Commission with the NGRI 
occupied stations, Queresh^ e!. al. (1968) presented 
a regional Bouguer gravity map for the entire 
Gonciwana basin right from Sironcha in the north¬ 
west up to the coast in the south. The present 
gravity surveys were conducted in a limited part of 
the Lower Godavari valley establishing about 700 
gravity stations in an area of about 900 sq. km. 
In fact, the observed Bouguer gravity anomalies 
when correlated with the surface geology revealed 
some interesting and useful information. 

Geology 

In the Godavari Valley, the Gondwana rocks are 
extensively developed from the Chandrapur District 
(Maharashtra Stale) in the north, down, to the West 
Godavari District in Andhra Pradesh (the present 
area of investigation). Detailed geological mapping 
was carried out by Blandford (1871) and King 
(1872-82). Later, working with Geological Survey of 
India, Krishnan (1960) has contributed valuable 
information regarding these coal fields. Detailed 
geological surveys on Gondwanas were carried out 
by a number of workers, viz-, Venkayya (1947), 
Apparao (1952), Ramachandra Raju (1952), Sarma 
M957) and Sathiraju (1959) among others of 


Andhra University, Waltair. 

Geological Survey of India, Central Region, 
Nagpur. 


Andhra University. A generalised regional geologi¬ 
cal map of the area under investigation compiled 
from the results of the above is shown in Fig. 1. 
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Plan and Procedure of the Survey 

The present investigations cover an area of about 
9,000 sq. km. bounded by north latitudes 16° 30' 
to 17° 15' and the east longitudes 80° 45' to 81° 45' 
and was covered by 12 (one inch to a mile) Survey 
of India toposheets. A total of 700 gravity stations 
with a density of 1 station per 13 sq. km. were set 
up in the area (Fig. 2). All the gravity values are 
connected to the Survey of India station at Vijaya¬ 
wada (16° 30' 19", 80° 37' 46") with a value of 
978*4515 (Giilatte, 1956) which is the primary base 
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PIG.1-GE0L0GICAL MAP OF A PART OF GOEWARI VALLEY A.P. 



FIG.2.- BOUGUER GRAVITY MAP IN A PART OF 
LOWER GODAVARI VALLEY A.P. 
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for the entire survey. Applying the usual correc¬ 
tions assuming a density of 2-67 gm/cc, the 
reduced Boiiguer gravity to the mean sea level is 
shown in Fig. 2, along with the established auxiliary 
bases and the station locations. Over forty rock 
samples were collected from the different geological 
formations at various places. Care has been taken 
to obtain fresh, unweathered samples and in many 
places samples were collected from quarries and 
other wells. In measuring density for porous rocks, 
namely, the sedimentary rocks, the method given by 
Ciarland (1965) is adopted. The average of measured 
values of density for each formation are shown 


in 

Table r. 

Tabli: r 



S! 


No. of 

Average 

density 

TSo. Formation 

Samples 

value 


^ .. . 

, . ...... — 

gm/cc 

1 . 

Rajahnui .dry Sandstone 

5 

2-18 

3 

Deccan Traps 

6 

2-82 

3, 

Upper Gondwanas: 

Tirupati Sandstones 

4 

2-02 


Raghavapuram Shales 

3 

2-97 


Gollapalli Sandstones 

4 

2-08 

4-. 

Lower Gondwanas: 

Chi italapLidi Sandstones 

5 

2*10 


Barakar Sandstones 

3 

211 

5. 

Khondalite Series: 
Charnockites 

4 

2-72 


Khondalites 

3 

2-57 

6. 

Unclassified Crystallines 

5 

2-60 


Discussion of the Bouguer Anomaly Map 

The Bouguer anomaly reflects the composite 
effect of many factors namely intra-crustal struc- 
l tires, intrusions which may or may not reach the 
surface and surface geological inhomogeneities. 
'"Fhe Bouguer anomalies obtained, when correlated 
with the surface geology, reveal the following 
factors. The trend and pattern of anomalies 
associated with the Lower Gondwana sediments 
are highly regular. The Lower Gondwanas, namely, 
the ChintalapLidi sandstones., show a max’mum nega¬ 
tive anomaly of 62 mgal west of Ashwaraopet. The 
magnitude of this anomaly gradually decreases to- 
the south with a — 28 mgal anomaly contour practi¬ 
cally coinciding with the boundary of this forma¬ 
tion. The trend of the negative anomalies, lying 
"between 8 and 28 mgals, which is east to west 
in this region, takes a turn between Kamavarapukata 
nnd Zangareddigudem and follows the strike of the. 


Upper Gondwana formations. The closure near 
Zangareddigiidem of about 40 mgals negative anomaly 
probably indicates thickening of the sediments in 
this area. The magnitude of the anomalies, in 
general, indicates less thickness for the Upper Gond¬ 
wana formations than the Lower Gondwanas. 

The remarkable feature in the Bouguer anomaly 
map is a band of par-allel contours trending north¬ 
west-southeast direction, from Ashwaraopet to 
KovvLir with an anomaly variation of 30 mgals. 
This anomaly pattern, which closely follows the 
sedimentary boundary, might represent the sloping 
of the crystallines towards the sed'mentaries. 
Similar pattern of contours was observed from' 
Kovvur, Tadepallegudem down to Kaikaluru in 
the far south, on the area covered by tertiaries and 
recent alluvium formations. A s'milar approach 
can be made for understanding this anomaly pattern 
from Kovvur Tadepallegudem to Kaikaluru. Thus, 
it may be envisaged that the above pattern of con¬ 
tours running through Ashwaraopet-Kovvur-Tade 
pallegLidem and Kaikaluru limits the eastern margin 
of the sedimentary basin. In the western side, the 
anomaly contours from Tadikalapudi, Kamavarapu- 
kota and Chintalapudi roughly follow the sedi¬ 
mentary crystalline boundary. 

The closure at Nallagerla and just west of 
Nallagerla are probably ciue' tO' the thick sedi¬ 
mentary columns, as in the case of the closure at 
Zangareddigiidem. The Deccan trap formations 
near Pangidi and Nallagerla dO' not show up in the 
Bouguer anomaly map probably due to their very 
limited areal extension and thickness. A closure 
of about — 20 mgals is observed north of Nuzvid. 
This may be due to the limited exposed patch of 
lower Gondwanas just outside the basin. 

Regarding the anomalies outside the area of the 
basin, the noteworthy one is the strikingly elongated 
positive closure of the order of 18 mgals extend¬ 
ing in a southwest-northeast direction from Tadi¬ 
kalapudi. This anomaly starts from Gannavaramt 
and extends uplo Tadikalapudi in, the above strike- 
direction. From the surface geology, metamor- 
phics were outcropping near Gannavaram and 
extending in the same strike direction of southwest- 
northeast, upto Pedavegi, with Upper Gondwanas 
on the northern side and recent alliiv um on the 
southern side. These elongated positive anomalies' 
may thus' be correlated with the metamorphic 
structure, even in its subsurface portions. 

The positive anomalies in the eastern part of 
the area Polavaram and the positive anomalies in 
the region of Bhimavaram.-Tanuku with a 10 mgal 
closure near Tanuku need some elucidation. The 
positive anomalies in the vicinity of Polavaram 
may be due to variations of density in the 
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Khondalite formations produced possibly by intru¬ 
sions of Charnockites, particularly near Prakkilanka 
(17° 8" 0"; 81° 40' 30") as discussed by Sitapati- 
rao (1963) and as evidenced from outcrops north 
of Polavaram. However, the gravity effect of these 
intrusions may be quantitatively inadequate tO' 
account for the observed Bouguer anomalies. It 
may also be pointed out that the southern limit 
of this positive anomalies roughly coincides with 
the Archaean basement boundary. Also these posi¬ 
tive anomalies are known (Quereshy er a!., 1968) 
in the eastern ghats strike direction, i.e., NE-SW. 
This may point to the possibility of a structure 
faulting on the eastern edges of the basin andl 
parallel to the general strike direction of the 
eastern ghats. It is, however, not possible toi 
establish this aspect unless more detailed investiga¬ 
tions are undertaken. 

The elongated positive anomaly closure near 
Tanuku and Bhimavaram is quite interesting 
particularly as it is situated over an area covered 
by tertiaries and alluvium. Taking a maximum 
thickness of about 1,000 feet for tertiaries (Bala- 
sundaram, 1969) and of about 500 feet for alluvium, 
there is hardly room for a structure large enough to 
produce this 12 mgal anomaly. Thus the observed 
anomaly has to be visualised as arising due to the 
effect of something within the basement. With this 
background, it is very difficult to distinguish an 
anomaly which might be a result of moderate folding 
or faulting in the sediments, or of moderate relief 
of the basement surface. Bhaskara Rao and Satya- 
narayana Murty (1969) from their magnetic studies 
in parts of the alluvial areas of the East Godavari 
District, just adjacent to the present area (on the 
other side of Godavari river) pointed the possible 
presence of a ridge-like basement structure running, 
ENE and plunging in the WSW direction. During 
their extensive geophysical surveys for oil structures, 
the ONG Commission reported the same order of 
anomaly at Tanuku and attributed the same, primarily 
in the variation in basement topography (Ramana, 
1961-62 ; Das et al, 1970). Also these two base¬ 
ment ridges discussed above have been demarcated 
by the ONG Commission in their Tectonic Map of 
India (1968) based on the geophysical results. 
The observed gravity anomalies are in alignmenti 
with the strike of the reported ridge. Thus, this 
anomaly may be due to ridge-like feature of 
sufficient relief in the basement- It is, however, 
interesting that, a high negative parallel band of 
contours from Nallagerla to Kaikaluru with positive 
anomalies on either side, all with the same general 
strike direction, are observed in the southern parts 
•of the area surveyed. This negative band of* con¬ 
tours can only be explained accounting the presence 


of Gondwanas below the alluvial cover, in fact, 
the basement structure derived from the gravity 
rcsiiUs, assuming a reasonable thickness of alluvial 
cover m these parts is very informative and is being 
presented separately with tectonic history of the 
Lower Godavari Valley (Bhaskara Rao and 
Venkateswarlu, under preparation). 

Conclusions 

A systematic gravity survey was conducted in a 
part of the Lower Godavari Valley of Andhra 
Pradesh. A network of 9 auxiliary bases were 
established during the course of the survey. Den¬ 
sities of the surface rocks were determined in the 
laboratory taking representative samples from all 
the geological formations in the area. 

Phe trend of the Bouguer anomalies is highly 
regular demarcating the various geological forma¬ 
tion boundaries. The Lower Gondwanas are 
characterised by a “Low” negative anomaly of 62 
mgals west of Ashwaraopet. It is suggested that 
the band of contours with an anomaly variation of 
about 30 migals running through Ashwaraopet Kovvur- 
Tadepallegudem and Kaikaluru limits the eastern 
margin of the sedimentary formations. The present 
gravity survey supports the earlier views about the 
existence of the subsurface ridges at Tanuku and 
north of Eluru and delineated their extensions. 
Also, the run of negative contours from Kovvur- 
Tadepallegudem-Kaikaluru, flanked by positive 
elongated contour closures, suggests the presence of 
Gondwana sediments below the alluvial cover in 
these parts of the area. 

ACKNOWLEDG EM ENTS 

The authors are thankful to Prof. B. S. R. Rao, 
the then Head of the Geophysics Departments, 
Andhra University, for providing necessary research 
facilities. One of the authors (PDV) gratefully 
acknowledges the financial help received from the 
C.S.I.R., Delhi, during his stay in the University as 
a Junior Research Fellow. Also the authors are 
thankful to Shri V. B. K. Reddy for helping in 
preparing the figures. 


1. Appa Rao, T. V. N. N., M.Sc. Thesis^ Andhra 

University, Waltair, 1952, (Unpublished). 

2. Balasundaram, M, S., Jour. Geol. Soc. of India 

1969, 10. 

3. Bhaskara Rao, V. and Satyanarayana Murty, 

B. V., Indiafi Geophy. Union, 1969, 6, 112. 

4. Blandford, W. T,, Rec. Geol. Siirv. of India, 

1871, p. 49. 

5. Das et al., Proc. Sec. Symp. Upper Mantle 

Project. NGRI, December, 1970. 

6. Garland, G. D.. The Earth'f! Shape and Gravity, 

Pefgamon Press, 1965. 

7. Gulatee, B. L., Survey of India, Technical Paper 

No. 10, 1956, 



of 2, 4-Dinilrophenol and ATP in Cotton Plants 


837 


8. King, W., Rec. Geol. Surv. of India. 1872, 5, 112. 
y. . Ibid.. 1873, 6, 125. 

10. —, Ibid., 1874, 7, 158. 

11. —, Rec. Geol. Surv. of India, Min Geol., 

1875, 16, 195. 

12. —, Rec. Geol. Surv. of India. 1882, 15, 202. 

13. Krishnabrahmam, N., Ph.D. Thesis, Andhra 

University, Waltair, (Unpublished), 1962. 

14. Krishnan, M. S.. Geology of India and Burma, 

Rev. Edn., Higginbothams Ltd., Madras, 
1960. 

15. Quereshy, M. N. et al., Geol. Soc. of America. 

Bull., 1968, 19, 1221. 


EFFECT OF 2, 4-DINITROPHENOL AND ATP ON UPTAKE, TRANSLOCATION AND DISTRIBUTION 
OF IN COTTON PLANTS UNDER DIFFERENT LIGHT CONDITIONS 

N. I ASHOUR, R. BARAKAT and T. A. HOUR 

National Research Centre, Dokki, Cairo-AREgypt 

ABSTRACT 

Cotton seedlings were subjected, in light and darkness, to DNP, ATP or both for 
5 hours, then allowed to remain in contact with -'“P for further 6 hours. Darkness decreased 
phosphorus uptake and its translocation. In the light, DNP decreased the uptake of ‘^^P, but 
enhanced its translocation to the shoot. ATP did not affect ‘»-P uptake but enhanced' its trans¬ 
location. ATP could not overcome the negative elfea of DNP on'’^-P uptake. In the dark, 
neither DNP nor ATP exerted significant effect on -^-P uptake, yet accelerated its translocation. 

Under both light conditions, DNP accumulated most of the translocated *^rP in the stem, while 
ATP moved it further to the leaves. The enhancement of ‘^-P translocation was accompanied 
by the presence of higher percentage of -'“P in an organic form. It was concluded that high 
energy compound formed during photosynthesis may play a role in the metabolic aaive uptake 
of phosphorus. 

Introduction Materials and Methods 

uptake of phosphorus and its translocation in One month old, uniform cotton seedlings 
plants were suggested to be metabolic active (U, haradense) cv. Ashmouni grown in water 

processes (Brower, 1965 and El-Fouly and culture were selected. The plants were rinsed in 

Ashour, 1969). The energy required for such a large test tubes (2-5 cm dia and 20 cm long) 

process is supplied from the adenosine-triphosphate filled with distilled water and left over-night. On. 

(ATP) deposited in the cells (Weigh, 1963). The the second day, the distilled water in each test tube 

high energy compound (ATP) is produced during was replaced by 50 ml of 1/4 strength complete 

the process of oxidative phosphorylation (Jackson Hoagland’s nutrient solution containing 10“-^ M 

et al., 1962). Thus, 2,4-dinitrophenol (DNP), am 2,4-diaitrophenol (DNP), lO'-^M ATP (the 

inhibitor of oxidative phosphorylation was found tot dipotassium salt of ATP) or both and left for 

decrease the uptake of phosphorus by plant roots 3 hours. Then 8g Ci of '^-P as KHoPO^ supplied 

(Stenlid, 1959). from, the ^ Egyptian Atomic Energy Establishment 

The uptake of phosphorus by roots and its was injected in the nutrient solution in each tube, 

translocation to the shoot are higher in the light and the plants were allowed to remain in contact 

than in the dark (Linser, 1965), and increase with with the '^-P for 6 hours at 21° C. This experi- 

increasing light intensity (Ashour et al., 1968). ment was conducted under conditions of both light 

Raven (1969) suggested that the ATP required for (20-000 Lux) of fluorescent lamps, and darkness, 

regulation of ion pump can he produced in the- Each treatment under both conditions had seven 

light by cyclic photosynthetic phosphorylation. replicated tubes, thus each treatment included seven 

The aim of this work was to investigate the- plants. At the end of the incubation period, the- 

effect of DNP and ATP on uptake, transloca- plants of four replicates were harvested, and the 
tion and distribution in the cottop seedlings in light roots were washed carefully with running water for 

and in darkne§§, 2 min. then the plants were divided into roots. 
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Stems and leaves and oven-dried separately at 
105" C. Samples from different parts were prepared 
for counting on the same day. The shoots of the 
other three plants from each treatment were cut 
off 1 cm above the base. Filter paper (2 cm dia) 
was placed on the stems section for 15 min. to 
absorb all the translocated towards the stem, 
of the plant. The radioactive circles were dried, 
counted, then washed with successive portions of 
l^c and 2r£: ice-cold trichloroacetic acid (TCA)- 
and finally with water to discard the inorganic 
phosphorus (Tobbert and Wiebe, 1955). The TCA- 
treated circles were counted once more. The 
percentage of inorganic- and organic-^-P was 
calculated. 

Results 

Under light conditions, DNP significantly 
decreased the uptake of ^-P, whereas ATP was 
without significant effect (Table I). The addition 
of ATP together with DNP did not change the 
uptake of ^-P more than that induced by DNP' 
alone. In darkness, cotton plants absorbed much 
less amount of ^-P than in light. Under dark 
coadit'ons, neither DNP nor ATP had any signifi¬ 
cant effect on the uptake of 22p by plant roots as 
compared with the control plants. Combined 
treatment w'ith DNP -f- ATP in the dark did not 
affect the uptake of 

Table I also show^s that the darkness markedly 
retarded the translocation of absorbed 32p froiB 
the root to the shoot of cotton plants. All 
treatments of metabolically active substances 
enhanced the translocation of the absorbed ^ep 
from the root to the shoot under both light con¬ 
ditions, the combined treatment of DNP -[- ATP 
was the most effective one. 

In Table II it is clear that in the light DNP and 
ATP retained more or less an equal percentage 
of in the roots. However, much more of th© 
•■'-P that moved out of the roots in DNP-treated 
plants remained in the stems in comparison with the 
ATP-treated plants, where, further moving of ssp 
towards th? leaves was obsen^ed. In the dark, most 
of the absorbed ^-P was retained in the roots, 
while only traces were found in the stem and the 
leaves as compared with that in the light. How¬ 
ever, the change in distribution among different 
plant organs in the dark due to DNP or ATP 
treatments w'as the same as observed in the light. 
When DNP and ATP were applied together most 
of the translocated ^2? under light conditions wasJ 
accumulated in the leaves; whereas in darkness it 
was retained mainly in the stem. 

Table III shows that in the light, all treatments 
increased the percentage of organic~32p the root 


Table I 

Effect of DA^P ami ATP on the uptake am! the 
transport of •*-/* in cotton plants in liifht and 
in darkness 

The uptake of =^“P 


xlO^ xlO^ Transport 

Treatment counts/sec/ counts/sec/ index 
plant g. «'oot 


Light Dark Light Dark Light Dark 


Control 

DNP 

ATP 

DNP4-ATP 

P=005 

326 

275 

306 

237 

213 

201 

180 

208 

1270 620 
631 732 
1062 599 
787 702 

32-1 

64- 3 

65- 4 
86-6 

13-1 

32-2 

28-5 

68-6 

37 

123 


of 

s 

32p in shoot 

^Transport index — '—^-- x 100 

32p in whole plant 

Table II 

Effect of DNP and ATP on the distribution 
in cotton plant in light and in darknes 


Roots 

Stem 

Leaves 








Light Dark 

Light Dark Lighl 

Dark 



X 10^ counts/30 sec/organ 


Co.ntrol 

221 

185 

92 26 

12-3 

1-5 

DNP 

98 

137 

163 64 

13-8 

0-8 

ATP 

106 

129 

117 46 

83-2 

5-4 

DNP 4- ATP 

32 

65 

84 lot) 

121 -6 

42-3 

P=0-05 


28 

18 

2-8 



% cf total radioactivity 


Control 

67*9 

86-9 

28-3 12-4 

3-8 

0-7 

DNP 

35-7 

67-8 

59-3 31-8 

5-0 

0-4 

ATP 

34'6 

71-5 

38-2 25-5 

27-2 

30 

DNP-i-ATP 

13'4 

31*4 

35-4 48-2 

51 -2 

20-4 



Table IH 



Effect of DNP and ATP on the 

percentage of 

organic and 

inorganic 

P in the root exudate of 

cotton plant in light and in darkness 




Organic-‘'^2p 

In organ ic-^“P 

Treatment — 

. 






Light 

Dark 

Light 

Dark 

Control 


49-7 

68-6 

50-3 

31-4 

DNP 


69-2 

84-3 

30-8 

15-7 

ATP 


79-3 

660 

20-7 

34-0 

dnp+atp 


79-6 

91-3 

20-4 

8-7 
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exudate at the expense of the inorganic fraction. 
Darkness showed similar effect. Under such dark, 
conditions, DNP also increased the percentage of 
organic-3i>p in the root exudate, ATP was nneffec- 
tive, while DNP + ATP appreciably increased it 
as compared with that in the control plants. 

Discussion 

The results indicate that light enhances the 
uptake of phosphorus by the roots of cotton plants 
and its translocation towards the stem thus con¬ 
firming the results obtained by others (Linser, 
1965 and Ashour et aL, 1968). Such effect was. 
suggested by McEvoy (1967) to be due to the 
increased supply of the photosynthate under light 
conditions. In the light, the decrease in the uptake 
of ’^-P after treatment with DNP, may be due to 
the inactivation of the phosphorylation processes 
in plant tissues. Under such conditions the forma¬ 
tion of ATP was found to be partially blocked 
(Jachson et al, 1962). However, in the dark, 
when only the oxidative phosphorylation was acting 
and not the photosynthetic phosphorylation, the 
DNP and the ATP were without effect on the 
uptake of Thus, it seems that the high energy 

compounds formed during photosynthesis alongside 
with the downwards photosynthate may lake part in 
the metabolic active uptake of phosphorus. On the 
other hand, when ATP is present in the root medium, 
the uptake of was not activated, but on the con¬ 
trary, may be slightly retarded. A competitive 
effect between the molecule of ATP or its deriva¬ 
tives and the ion of phosphorus for a certain 
carrier was suggested for the explanation of such 
phenomenon (Vakhmistrov and Listova, 1967). 


The translocation of from the root to the 
shoot was enhanced under both conditions of light 
due to DNP or ATP treatments, while DNP -f ATP 
seemed to have an additive effect. It seems that 
high energy phosphorus compound is required for 
translocation. Randal and Vose (1963) found that 
DNP had a major possitive effect on the transloca¬ 
tion of phosphorus to the shoots. In addition, it 
seems that when the translocation of phosphorusi 
from the root was enhanced, the organic fraction 
of the translocated phosphorus was increased indi¬ 
cating a change in phosphorus metabolism. 
Further studies are needed to clarify the problem 
of translocation of phosphorus compounds in connec¬ 
tion with the role of DNP, ATP and light. 
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PROPAGATION OF DTOSCOREA FLORIBUNDA FROM IN VITRO CULTURE OF SINGLE-NODE 

STEM SEGMENTS 

H. C. CHATURVEDI 

Tissue Culture Laboratoiy, National Botanic Gardens, Lucknow 


Abstract 

Dioscorea floribunda plants were established in aseptic cultures from surface- 
sterilized single-node stem segments of field-grown vines. Axillary buds of nodal segments 
proliferated in presence of 6-benzylaminopurine (2 mg/1) unaccompanied by. root formation. 
Whereas, shoot apices and single-node leaf cuttings rooted 100% in presence of NAA 
(0-5 mg/1), resulting into piantless, 100% of which were successfully grown in potted soil. 
It took about 40 days to obtain a 5-6 leaved plantlet in potted soil from single-node cutting 
taken from a plant grown in aseptic culture. 


Introduction 

t\IOSCOREA floribunda Mart, and Gal. is 
-^one of the three Dioscorea spp. (the other twO' 
are D. composita Hemsl. and D. deltoidea Wall.) 


commercially yielding diosgenin, a main precursor, 
from plant source, for the synthesis of steroidal 
drugs, namely, cortisone, sex hormones, oral con¬ 
traceptive pill, etc., which are so important in 
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modem medicine. The great medicinal value of a crop since wild resources can hardly meet the 
Dioscorea necessitates its large-scale cultivation as ever-increasing demand for diosgenin. To avoid 









Figs. 1“-6. Cultures of Dioscorea floribunda. Fig. 1. A plant in aseptic culture obtained from 
single-node stem segment of field-grown vine (x 0*7). Fig. 2. A single-node stem segment taken 
from an aseptically growing plant as it looked at the time of inoculation (x 1-71). Fig. 3. Prolifera¬ 
tion of axillary bud of an explant as shown in Fig. 2 (x 1-8). Fig. 4. A rooted shoot (X 0-9^ 
Fig. 5. Liquid culture of rooted shoots—^plantlets—in an inorganic nutrient solution (XO-27). Fig. 6. 
About 50-day-old plantlets, regenerated from single-node cutting, growing in potted soil (x 0-3). 
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variation, its high yielding strains have to be 
multiplied vegetatively. Propagation from tuber 
segments is a slow process, whereas consistent 
success for its rapid propagation from leaf or stenii 
cuttings has not been achieved and with certain 
commercial species the latter method has failedh 
D. flonbiifida could be propagated from single-node 
leaf cuttings2'<‘*, but as reported by Bammi and' 
Randhawa-t the percentage of rooting of such 
cuttings has been quite low, i.c., only 20-30%. 
Application of the methods of tissue and organ 
culture for induction and proliferation of shoot 
buds and their 100% rooting, as has been demon¬ 
strated for Nicotiana^\ Chrysanthemum^ and Citrus'^, 
holds a great promise for rapid multiplication of 
Dioscorea too. Preliminary results of such a study 
for propagation of D. floiibumla are reported here. 

Experimental Procedure 

About 2-cm-long stem segments consisting of a. 
single node, a portion of petiole with its axillary 
bud and small portions of internode on either side were 
obtained from middle region of vigorously growing 
stem of D. floribunda vines cultivated at the National 
Botanic Gardens, Lucknow. The segments were 
pretreated with a detergent (Tecpol 5%) for 5 min. 
and surface-sterilized by first dipping them in 95% 
ethanol for 5 sec. followed by immersion in HgCL 
solution (0-2%) for 30 min. Such segments, 
after being thoroughly washed with sterile distilled 
water, were inoculated one per culture tube with 
their cut basal ends inserted in the nutrient agar. 

A modification of Murashige and Skoogs medium^ 
was used as the basal medium. The medium was 
adjusted to pH 5-8 and sterilized by autoclaving at 
1-08 kg/cm- for 15 min. The cultures were grown 
under 3000 lux fluorescent light for 14 hr. daily 
-at 27° ± 1° C. Humidity of the culture room was 
maintained at 70 it 4%. 

Results 

Stem segments cultured in the basal medium 
supplemented with 15 mg/1 adenine sulphate and 
0-1 mg/1 NAA remained quiescent for about 20 
days, after which swelling appeared at the site of 
axillary bud denoting the formation of new tuberous, 
tissue, from which roots came out first followed by 
the deve.lopmeant of one or twO' shoots. Such 
plantlets, on being subcultured in the same medium- 
contained in Erlenmeyer flasks, grew vigorously 
giving rise to more shoots (Fig. 1), and constituted 
the source material for further cuttings. 

Single-node explants (Fig. 2) taken from in 
vitro-growing plants when cultured in a medium^ 
containing 2 mg/1 6-benzyl aminopurine produced' 


5-6 or sometimes more shoot buds from its axil 
after an incubation of 20-25 days (Fig. 3). In 
this way, multiplication of shoots was effected. 
Shoot apices (1-2 cm long) as well as single-node 
leaf cuttings from in vitro-growmg plants 100% 
rooted profusely in a medium containing 0*5 mg/1 
NAA within a period of 10-15 days (Fig. 4). A 
large number of such cuttings could be obtained 
from a single culture of aseptically growing plant as 
several "crops” of new shoots continued to develop 
fiom the rooted basal portion of the plant after the 
excision of older shoots. 

The rooted leafy shoots, after being reared for 
about 20 days on an auxin-free medium supple¬ 
mented with 25 mg/1 adenine sulphate to promote 
shoot growth, were then taken out from aseptic 
cultures and grown in a liquid inorganic nutrient 
medium (Fig. 5). When the plantlets got accli¬ 
matized during their liquid culture for 10-15 days, 
they were transplanted into sterilized potted soil 
(Fig. 6). For the first 2-5 days after transfer in 
liquid culture and in potted soil, the plantlets were 
covered by glass-jars to prevent them from desicca¬ 
tion. All the plants transplanted in this way grew 
normally and vigorously in potted soil. 

It took about 40 days to obtain 5-6 leaved 
plantlets in potted soil from the cuttings taken from 
an aseptically growing plant. Further experimenta¬ 
tion is continuing to achieve still faster rate of 
multiplication of plantlets before this process could 
be developed as a practical • method for clonal 
propagation of Dioscorea. 
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STUDIES ON THE EFFECT OF AMINOTRIAZOLE ON CHLOROPLAST DEVELOPMENT IN 

PHASEOLUS RADIATES L. 

M. VIVEKANANDAN and A. GNANAM 
Department of Biological Sciences, Madurai University, Madurai 625 021, India 


Abstract 

The effea of 3-amino-1, 2, 4-tria2ole (amitrole) on the development of chloroplast is 
studied by exposing dark grown seedlings of Phaseolus radiatus L. to light. The syntheses of 
chlorophyll and carotenoid pigments, as a funaion of chloroplast development, were found to 
be affected specifically. The inhibitory action of amitrole on carotenoid level is more pronounced 
than on chlorophyll content, 

A few aminoacids, riboflavin and ethylene diamine tetra-acetate (EDTA) were found to 
effectively reverse the inhibitory effect of aminotriazole when administered concurrently. Like¬ 
wise ferric and magnesium ions also nullified the toxic effect of this compound. A possible 
mode of action of this substance, in interfering with the development of chloroplast is discussed, 
in the light of the above observations. 


Introduction 

HE herbicide 3-amino-1,2,4-triazole is widely 
used as a defoliant and as a growth inhibitor. 
This compound is found to produce albinism—a state 
in which chloroplast development is completely 
inhibited—in higher plants without any marked 
effect on the cellular metabolism or the morphology 
0 (f the leaves at sub-lethal concentrations. The 
extensive work carried out to understand its mode 
of action has been reviewed^"-. Though its primary 
site and mode of action in heterotropic micro¬ 
organisms is adequately explained, definite informa¬ 
tion with reference to its site and mechanism of 
action in higher plants—particularly a basis for its 
selective inhibition of the chloroplast development— 
seems yet to be understood. This paper reports our 
studies on the effect of this compound on the deve¬ 
lopment of chloroplasts with special reference to 
the synthesis of chlorophyll and carotenoid pig¬ 
ments in the young leaves of Phaseolus radiatus L. 
seedlings under conditious of maximal chloroplast 
development. 

Materials and Methods 
Plant Material 

Phaseolus radiatus L. seedlings used in this study 
were raised on sandy loam in plastic trays for 
7 days either in the dark or in light from a bank 
of fluorescent lamps, at an intensity of 4,200 lux. 
Only primary leaves of the seedlings were used 
throughout, for analytical studies. In greening 
experiments, the dark grown seedlings were pre¬ 
treated, before exposure to light, with 5 and 10 mM 
aminotriazole for 24 hours by keeping their roots 
immersed in the test solutions. 

Reversal of Amitrole Bleaching 

In experiments designed to study the reversibility 
of mitrole bleaching, the 6-day old dark grown 


seedlings were treated in the dark for 24 hours 
with solutions of equimolar (5 mM) concentrations 
of amitrole plus aminoacids, or other substances 
like metal ions, EDTA and riboflavin. After pre¬ 
treatment in the dark for 24 hO'urs, the seedlings 
were exposed to light for an additional 24 hours 
in the same solutions. 

Experiments with Excised Leaves 

To study the effect of amitrole on greening, two 
sets of leaves from 7-day old dark grown seedlings 
were pretreated in petri dishes with 5 mM 
amitrole and distilled water separately by floating 
in dark for 24 hours before transferring to light. 
Leaf samples were removed at indicated time inter¬ 
vals and their pigments estimated. 

Estimation of Chlorophyll and Carotenoids 

The pigments were extracted from 100 mg leaf 
samples by grinding in a tissue homogenizer with 
80% aqueous acetone. The chlorophyll and caro¬ 
tene contents in the acetone extract were estimated 
spectrophotometrically according to the methods of 
Arnon^ and Goodwin-^ respectively. 

Results 

The effect of aminotriazole on the development 
of chloroplast in the leaves of dark grown Phaseolus 
seedlings on exposure to light is shown in Table I. 
Normally, the chloroplasts in Phaseolus seedlings; 
take about 20 hours for the complete development 
as measured in terms of chlorophyll content. When 
fully developed, they contain about 2 mg of chloro¬ 
phyll per gram fresh weight of the leaf. The 
chloro-plast development was retarded by 25 and 
50% respectively in 5 and 10 mM amitrole-treated 
seedlings. At concentrations higher than 10 mM, 
amitrole seemed to act as a non-specific toxin 
affecting root growth^ leaf size, etc., and hence iqi 
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Table I 

Effect aj amitrolc on the development of chlorophyll 
and carotenoid In dark thrown seedlings of 
Phaseolus on exposure to light 

Mgchl/gin /xg carotenoid/gm 

Hours fresh weight fresh weight 

of —------ 


umina- 

tion 

Control 

AT 

5 

niM 

AT 

10 

iiiM 

Control 

AT 

5 

mM 

AT 

10 

mM 

0 

010 

010 

0-30 

6 

5 

5 

2 

0-27 

0-22 


14 

12 

9 

4 

0*57 

0*41 

0*25 

26 

22 

13 

6 

0-84 

0-58 

0*45 

40 

29 

20 

12 

1-71 

1-17 

0*97 

80 

43 

29 

16 

1*90 

1-50 

Ml 

100 

48 

33 

20 

200 

1*53 

M8 

120 

52 

35 

24 

2-03 

1*53 

1-20 

126 

60 

35 


Table II 

Effect of amitrolc on the chlorophyll synthesis in 
excised leaves 

Two sets of excised leaves from 7-day old dark 
grown seedlings of Phaseolus radiatiis were 
lloatcd in distilled water and 5 mM amitrole- 
separately and were illuminated with a bank of 
light. Leaf samples were removed at indicated 
time intervals and their chlorophyll content 
estimated. 

Hours /xg chlorophyll/gram fresh weight 


of 


illumination 

Control 

Aniitrole 

0 

50 

50 

o 

101 

75 

4 

158 

108 

6 

197 

110 

8 

242 

106 

10 

279 

110 

12 

330 

109 

14 

365 

115 


all our experiments, concentrations of less than 
20 mM amitrole were employed. 

The effect of amitrole on the chloroplast develop¬ 
ment in excised dark grown, leaves exposed to light 
is shown ill Table IL There was a rapid synthesis 
of chlorophyll in dark grown, excised leaves floated 
in distilled water during illumination. The chloro¬ 
phyll content increased 7-fold within 14 hours of 
illumination. There was only a 2-fold increase 
during the same period when the leaves were 

Curr. Sd.—4 


floated in 5 mM aminotriazole. This amounted to 
nearly 70% of inhibition as compared to control 
leaves. The eflectiveness of aniitrole in causing 
maximal inhibition of chloroplast development when 
applied directly to the leaves and not through the 
roots is obviously due to the limited absorption 
and translocation in the latter case. 

The carotenoid synthesis in the leaves of amitrole- 
treated seedlings after exposure to light is compared 
with the leaves of control seedlings as shown in 
Table 1. The carotenoid content reached the maxi¬ 
mal level of 125 /^g per gram fresh weight in con¬ 
trol leaves within 24 hours. The levels of carotenoid 
in amitrole-treated seedlings were, however, reduced 
to 60 mid 35 i^-g per gram fresh weight, depending 
on the concentration of amitrole administered. The 
effect of amitrole on carotenoid biosynthesis was 
more pronounced than that of chlorophyll synthesis. 

.Diverse metabolites like aminoaCids, bases and 
vitamins were shown to annul or nullify the toxic 
effect of amitrole when applied concurrently with or 
later of its application in organisms like unicellular 
algae, yeast and bacteria which has led to the 
speculation that amitrole might interfere with 
their biosynthesis’ In order to ascertain whether 
similar reversal of the inhibitory effect of amitrole on 
chloroplast development could be achieved, a syste¬ 
matic study was made with several compounds, that 
were shown to annul its effect by others, on their 
ability to reverse the bleaching effect of amitrole in 
the leaves of Pluiseolus seedlings. The effect of 
equimolar concentrations of various metabolites in 
reversing the amitrolc-indiiced inhibition of chloro¬ 
phyll synthesis is summarised in Table HI. Among 
the aminoacids tried, L-h:slidine, giycine and sodium 
.succinate mixture (as substrates for 5-aminolevuli- 
nate synthesis), L-lcucine and L-cysteine were found 
to reverse completely the inhibitory action of 
amitrole on chloroplast development; while the 
aminoacids like DL-gliitam:c acid, DL-serine and 
glycine were comparatively less effective in retard¬ 
ing the inhibition caused by amitrole. DL-phenyl- 
alanine, lysine and L-cystine, on the other hand, were 
found to have practically no effect. Riboflavin was 
the other substance tried and found to be effective 
in annulling the inhibitory action of amitrole. 

Similarly, the effect of certain metal ions and the 
chelating agent, ethylene diamine tetra-acetic acid 
(EDTA) on. reversing the effect of aniitrole on. 
chloroplast development us measured by chloro¬ 
phyll content is shown in Table IV. Among the. 
metal ions tried Mg-'' were very effective in 

nullifying the action of amitrole while Ca2+ and 
Na'!' had no^ effect at all. EDTA when applied 
along with aniitrole annulled the inhibitory action, 
■of the compound completely. 
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Table III 

Effect of various aminoacids on the inhibitory 
action of amitrole on the chlorophyll 
content of Phaseolus seedUngs 
Dark, grown. 6-day old seedlings were treated either 
with 5 mM amitrole separately or along with an 
equimolar concentration of aminoacids. The 
treated seedlings were kept in the dark for 
24 hours. The pretreated seedlings were then 
exposed to light for a period of 24 hours and 
total chlorophyll and carotenoid levels estimated 


at the end of the period. The figures 

given are 

the average 

of three 

different experiments. 


Total 


Total 



chloro¬ 


caro¬ 



phyll 

/o 

tenoid 

% 

Tiearment 

/xg/gm 

Control 

/ig./gm/ 

Control 


fresh 


fresh 



weight 


wt. 


None 

1250 

100-00 

198 

100-00 

Amitrole 

550 

44-00 

80 

40-40 

-•-Riboflavin 

1263 

102-54 

200 

101 00 

-f- Glycine 1 
-f-Sodium > 

1200 

96-00 ' 

197 

99-49 

succinate j 
-fL-Histidine 

1275 

102-00 

196 

98-98 

-f-L-Leucine 

1120 

89-60 

189 

95-45 

-f-L-Cysteine 

1100 

88-00 

179 

90-40 

-t-DL-Serine 

890 

71-20 

T60 

80-80 

-rDL-Glutanaic 

908 

72-60 

158 

79-79 

acid 

+Glycine 

785 

62-60 

141 

7i-21 

-f-DL-AIanine 

540 

42-80 

86 

43-33 

-fDL-Phenyl- 

alanine 

533 

43-20 

83 

41-91 

-fLysine 

510 

40-80 

80 

40-40 

+L-Cystine 

500 

40-00 

76 

38-38 


Discussion 

Among the various herbicides which are known 
-:o inhibit the photosynthetic function of the leaves, 
amitrole w'as found to affect the chloroplast deve¬ 
lopment specifically and completely without any 
significant effect on the rest of the cellular meta¬ 
bolism-". From the data presented here, it can be 
seen that when amitrole-treated dark grown leaves 
were exposed to light both chlorophyll and caro¬ 
tenoid developments are inhibited. Since the two 
pigments are not biosynthetically interrelated, the 
mechanism for the concurrent inhibition of both 
chlorophyll and carotenoids cannot possibly be due 
to the direct action of amitrole on their biosynthesis. 
This is substantiated by the fact that the enzymes 
involved in the biosynthesis of prophyrin or heme 
were not inhibited by amitrole under in vitro con- 


Table IV 

Effect of various tneial ions on the inhibitory action 
of amitrole on the chlorophyll content of 
Phaseolus seed lings 

The experimental details arc as in Table 111. 



Total 


Total 



chloro- 


caro- 



phyll 

o,' 

JO 

tenoid 

O ' 

At 

Treatment 

MS/g 

Control /tg/gram/ 

Control 


fresh 


fresh 



w'cight 


wt. 


None 

1250 

100-00 

I9« 

100-00 

Amitrole 

550 

44-00 

80 

40-40 

-f-Ferric chlo- 

1272 

102-54 

195 

98-98 

ride (1 mM) 





-f Magnesium 

1189 

95 • 12 

187 

95-45 

chloride 





(ImM) 





+Calcium 

545 

43 ■ 60 

83 

41 -9J 

chloride 





+Sodium 

505 

50-50 

81 

40-90 

phosphate 





+EDTA 

1243 

102-54 

200 

100-00 

(0-5 mM) 





ditions'*'-'^. Neither were there 

evidences 

for the 

accumulation, of 

specific 

: intermediates of 

chloro- 

phyli in amitrole 

>trealcd 

cel Is, 

There was 

also no 

generalized reduction in 

the love 

Is of all 1 

lorphyrin 


containing compounds in amitrolc-lrealcd cells-'. 

Though accumulation of phytocnc™a carotenoid 
precursor—in amitrole-treated cells is reported, il 
is not known whether it is the breakdown 
product of carotenoids''', or due to an inhibi¬ 
tion of further conversion of this intermediate * F 
Phytoenc accumulation, itself has not been coit- 
firmed by others. Among the various biochemical 
compositions compared between normal and 
amitrole-bleached cells, total lipid was found to he 
drastically reduced besides the pigments in amitrole- 
bleached cells'-. Considering all these facts, it is 
reasonable to conclude that the observed decrease 
in the levels of the two pigments may he due to 
interference in the development of the chloroplast 
structure preventing the accumulation of llicsc pig¬ 
ments rather than interfering with their synihcse.sf 
per se. 

The reversal of amitrole inhibition of chloroplast 
development by a set of highly unrelated compounds 
such as a few aminoacids, riboflavin, purines and 
certain metal ions"' at ec|iiimolar concentration 
indicate that this herbicide is not affecting: the chloro¬ 
plast development either by interfering with the 
syntheses of these pigments or wdth the metabolism 
of these compounds directly. It is likely that these 
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compounds would complex with aminotriazole to a 
vailing level and thereby either prevent its absorp¬ 
tion into the cell or detoxify it or its derivatives 
inside the cell. In fact, it has been shown that 
amitrole forms complexes with proteins or amino- 
acids^‘"^'>. 

Similarly, the fact that certain metal ions like Fe-'+ 
and Mg-i- at equimolar concentrations could also 
reverse its adverse effects (Table IV), indicates that 
amitrole possibly acts as a chelator to interfere with 
the normal utilization of Fe-^ or in the synthesis 
of proteins like cytochromes or pigments which in 
turn would effect the formation of lamellar 
membrane. The evidence in favour of this comes 
from the fact that these ions were found to reverse 
the observed immediate inhibition of the photo¬ 
synthetic and respiratory oxygen exchange reactions 
by amitrole^-. Apparently amitrole seems to be 
very specific in complexing with certain metal ions, 
since the calcium and sodium ions have no such 
reversal effect on the herbicidal action of amitrole 
(Table IV). 

In conclusion it can be seen from the data 
presented here that the observed low levels of caro¬ 
tenoid and chlorophyll pigments are only an effect 
on the development of chloroplast structure rather 
than its direct interference with their biosynthesis. 
Similarly the reversal of amitrole inhibition by 
several organic compounds may be due to their 
ability to complex with amitrole thereby either 
preventing its entry into cells or detoxify it inside, 
the cells. The fact that certain metal ions could 
also reverse the amitrole effect substantiates this 
possibility. 
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ALL-INDIA CONGRESS OF ZOOLOGY 


The Third All-India Congress of Zoology 
sponsored by the Zoological Society of India will 
be held under the auspices of the Andhra Univer¬ 
sity, Waltair, from December 29, 1975 to January 2, 
1976. Besides meetings In eleven sections, symposia 
will be held on the following : Zoology and Society, 


Wild Life Conservation in India, Zoology in Industry, 
and Present Concepts of Modern. Zoology. For 
details write to : Dr. B. K, Behura, Geneial 
Secretary, Department of Zoology, Utkal Univers.ity, 
Bhubaneswar 751 004. 
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SYNTHESIS OF 1, 1-CYCLOHEXYLIDENE- 
1, 2-DICARBOXY-3-ARYL PROPADIENES 

In course of studies in the non aromatic Cg-Ca-Cg 
systems, 1, l-cyclohexyIidene-3-aryl-l, 2 -dicarbQxy-pro- 
padienes were prepared. 

Johnson et al?- had observed the formation of a 
mixture of cyclohexenyl and cyclohexyliQ.eiic succinic 
acids in Stobbe reaction of cyclohexa lone and dimethyl 
succinate. Subsequent]y“,Jt was shown that the primary 
product of the reaction was the cyclohexylidene system 
when the milder condition of short period at room 
temperature was used. Methyl a, a-cyclohexylidene 
succinate acid ester (1 a) (m.p. 96-97° C) was prepared 
by this procedure- and the diester (1 b) obtained by 
esterification with diazomethane 

Condensation of the diester (lb) with anisaldehyde 
in the presence of potassium tert butoxide at room 
temperature gave 1, l“CyclohexyIidene-l-carboxy-2- 
carbomethoxy-3>p-methoxy phenyl propadiene (2 a) 
Cni.p. 118-119°); U.V. 308 n.m., flog e4'07); 


NMR spectrum for estcr-acid (2 o) showed A;.X 2 type, 
characteristic of many para-disubstituled benzenes ; 
(CDCI 3 , S): 1-52 ( 6 H, .V, cyclohexane ring), 2-04 

(2H., .V, cyclohexane ring), 2- 86 (2H, s, cyclohexane ring), 
3-78 (' 6 H, 2x OCH 3 ), 6-77-6*92’(2H, J - 9 Hz 
ArH), 7-27-7-44 (2H, r/, J --- 9H- ArH). For ester- 
acid (3 u); (CDCi^, S): 1-47 ( 6 H, i’, cyclohexane ring), 
2-00 <2H, .y, cyclohexane ring), 2- 84 (2H, .v, cyclohexane 
ring), 3-80 rSH, .y, OCH 3 ), 7-27 (5H, s, The 

absence of an olefinic proton (blank 4-7 S) supports 
the Structure (3 r/) instead of f4). The separation of 
the two methylenes at 2-CO and 2-84 8 were attributed 
to the shift of one of the pair at position jS of cyclohexane 
ring due to the shielding of electronegative carboxyl 
group at CjL- This wa;. further supported by the NMR 
spectrum of acid-ester (J a); (CDCI 3 , 8 ): 1*62 ( 6 H, .s, 
cyclohexane ring), 2*25 (2H, .v, cyclohexane ring), 
2-65 (2H, .y, cyclohexane ring), 3-40 (2H, .s', CHo- 
aliphatic), 3-70 (3H, OCH 3 ). 

Saponification of the acid’^esters (2 a) and (3 a) gave 
the respective diacids (2 b) and ^3 b). 


/\=c — COOCH 3 

1 1 ’ 

—COOH 

- CH —COOH 

1 CHa —COOR 

\/ 

C —COOR 

X/ CH 

j 

C — COOCH;; 

\X CH 

(lo): R^H 
(Ii>): R=CH 3 

A 




1 1 ' 

(4) 


X 


(2 a): X=OMe, R==Me 
(2 b): X=OMe, R=H 
(3 a} : X=H, R=Me 
Ob): X=H, R=H 

I.R. 2950 (C-H stretch of aromatic ring), 1716 conju- Experimental 

gated ester), 1693 fPh conjugated a, ^-unsaturated acid), \i\-Cyclohexyliciene~\’-carboxy~2~cavboniet!u}xy-2~phenvl 
1609 (Ph-C=C), 1263 (C-O stretch), 1177 (-O-ether propadiene {lei ),—A mixture of 1, I-cyclohexylidene 

stretch), 830 cm“i (1: 4 disubstituted benzene ring), dimethyl succinate (\ b) (2-0 gm.) and ben.zaldehvde 

Condensation with benzaldehyde gave the correspond- (0-94gm.) was added to a well stirred, solution of 

ing phenyl compound {la) (m.p. 110-11), U.V. tert. bulanolic potassium teit. butoxide prepared by 

-82 n.m. (log e4*14); I.R. 2948, 1715, 1687 dissolving potassium (0-36gm) in dry tert. butanol 

1606, 1255 cm-i and the distinct hypsochromic shift of (11 ml). After stirring for one hour at room tempera- 

26 n.m. on lack of the/;-OMe group (a shift of 25 n.m. is lure and in dry inert conditions, the reaction mixture 

noted for a y 7 -methoxy substituent in ArCOR systenis'9 was cooled in ice and acidified, with 3N-hydrochlonc 

suggested that the double boT d was in conjugation acid. The alcohol was distilled off under reduced 

with the arylidene unit thus indicating the structure pressure, the reaction products extracted with ether 
(3 a) and not the cyclohexenyl system (4). in cold and the acidic substance was separated using 
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ice cold 10% sodiuiiL carbojiatc solution, which 
on acidification gave 1 , l-cydohexylidene-l-carhoxy-l- 
carbomethoxy-'S-phenyl propadiene (3 n) (2-39gm); 
crystallised from bcnzene-petroleimi ether, lu.p. 
110-111% found: eq.wt. 297-6; C, 72-20 ; H, 6-72. 
Required for C^gHooC^: eq, wt. 300-3 ; C, 72-01 ; 
H, 6-7]%. U.V, 282 n.m. (log e 4-J4); I.R. 

2948, 1687, 1606, .1255 cm-’. 

1 , 1 - CI chhcxy 'lideiie-1 -carboxy-l-vcwboii letboxy-'^ -p- 
niethoxyphenyl propadiene (la). —Similarly I, l-c.vclo- 
hexylidenc dimethyl succii ate (1 b) (l i. gm) with' 
anisalceliyde n- 2 gm) in potassium tert. butoxide 
solution (11 ml) gave 1 , l-cyclohexylidene-l-carboxy-l- 
carbonieihoxy-'i-p-niethoxypheuyl propadiene (la) ( 2-66 
gm); crystallised from berzene-petroleum ether, 
m.p. 118-119% found: eq. wt .343-4; C, 69-36 ; 
H, 6-64. Required for eq. wt. 330-4; C, 

69-07; H, 6-71%, U.V. 308 !i,m. (log 6 4-07); 
r.R. 2950, 1716, 1693, 1609, 1263, 1177, 830 cm-U 

1, 1 - Cyclohe.xylideneA , 2-dicarboxy-3 -phenyl pro pa- 
diene (3 b). — 1 , l-CycIohexylidcne-l-carboxy-2-carbo~ 
methoxy-3-phenyl propadiene (3 a) or. sapcnificalion 
with 8 % ale. KOH solution when refluxed for eight 
hours gave 1 , i-cyclohexy/idene-l, l-dicarboxy-3'phenyl 
propadiene. Crystallised from ethanol-water; m.p. 
213-214° : found: eq. wt. 145-5; C, 71-50, H, 6-38. 
Required for eq.wt. J43-1; C, 71-3.1 ; H, 

6-33%. U.V. A®"“258 n.in. (log 6 4-10); I.R. (nujol) 
1695 (a. |3-unsatiirated acid), 1675 cm~^ (cinnamic acid 
unit). 

1, 1 “ C ychhexylidene- 1, 2-dicarho.xy-3 -p—metlwxyph e- 
nyl propadiene (2 b). —1, 1-cyclohexylidene-l-carboxy 
2-carbon-Clho.xy-3-/;-iT*ethoxyphenyI propadiene (2 a) 
on saponification with 8% ale. KOH gave 1, 1-cyclo- 
hexylidene -*, 2-dicarboxy-3-p-nietliuxypheny} propadiene 
ilb). Crystallised from ethancl-water ; m.p. 240- 
243° ; found : cq. wl. 168-6 ; C, 68-21; H, 618. 
Required for C^^gHoyO;, : eq. wt. 158-2 ; C, 68-36 ; 
H, 6-37%. U.V. AS*°“ 297n.m. (lag e3-94). 

We are grateful to Dr. S. M. Verma, Banaiai. Hindu 
University and Dr. P. T. Manoharan, TIT, Madras, 
for the NMR spectra and iriicrca.nalyse 5 . One of us 
(S. B.) is thankful to the Magpur University and the 
U.G.C. for a fcllowf.hip. 

University Dept, of Chemistry, G. Bagav^nt. 
Amravati Road, Nagpiir-44G010, Kii. S. Banerjeh. 
May 3, 1975. 
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MfCROBIOCIDAL ACTIVITIES OF 
SOME AMIDE COMPLEXES OF DIPHENYLTIN 
DICHLORIDE 

In contrast to tin and its inorganic compounds, 
organotins are reported tO' possess noteworthy anti¬ 
microbial and other biologically important properties. 
Several reports have revealed that many organo- 
melallic compounds of tini""* are effective biocidal 
agents. In order to assess the effect of covalency 
and size of the organometallic molecule, molecular 
addition compounds of diphenyUin (IV) dichloride, 
with certain amides, were evaluated (/?, vitro for their 
microbioc-idal propensities against some fungi and 
bacteria. 

Experimental 

(C,;H-%^SnClo (diphenyltin dichloride) and com- 
ple.xes of this Lewis acid with dimethylformamide, 
dimethylacetamide and diphenylacetam’de were 
synthesised by methods reported earlier<»"'k The 
amides of Analar grade (BDH) were u.sed without 
further purification. All the test chemicals being 
soluble in acetone, acetonic solutions were used 
for making suitable concentrations. 

F!ive species of fungi, Aspergilhis niger Van 
Tieghem, Candida albican.s (Robin) Berkhout, 
Cryptococcns fieojormans (Sanfelie) Vuillemin, 
Microsponim canis Bodin and Trichophyton rnenta- 
grophytes (Robin) Blanchard and four bacterial 
species, viz., BaciUns subtilis Cohn emend. 
Prazmowski, Escherichia coli (Migula) Castallani 
and Chalmers, Salmonella typhi Warren and Scott 
and Staphylococcus aureus Rosenback were used in 
the present investigation. 

The activity of the chemicals was evaluated 
against the test-organisms by determining the 
lowest concentration required for the growth inhibi¬ 
tion (of the micro-organisms) upto a maximum 
concentration of 100 Mg/ml. The methods employed 
by Srivastava et were used for this study and 

the results are given in Table 1. 

Diphenyltin dichloride completely arrested the 
growth of A. niger, T. meiitagrophytes, B. .subtilis 
and S. aureus at 25, 25, 25 and 6-25/ag/jml, 
respectively, while the compound was ineffective 
against the rest. Dimethylacetamide showed a 
fungicidal potential controlling the growth of 
A. niger, C. neojonnans, and T. meiitagrophytes 
at the concentration of 25 /(.tg/ml while the activity 
of other Lewis bases, dimethylformamide and 
dipheny [acetamide, was practically non-existent 
against the test-organisms. The anti-microbial 
behaviour of (CgH 5 ) 2 SnClo, on complexation with 
the test Lewis bases. (?.<?., the expansion of covalency 
of the tin atom and the molecule size) has increased 
because, the complexes generally arrested the growth 
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Table I 


Minimal inJiihitaiy 

concentration (pg/tnl) oj 

the test 

compotmds agamst 

some fungi 

and bacteria 

Con .pound 

A. niger 

C. alfyi- 

cans 

Fungi 

C, neo- 
fonnafis 

T. men- 
tagro- 
phytes 

M. can/s 


Bacteria 


B. Suhtilis *S'. aureus 

S. typhi 

E. coU 

(C6H5)2SnCl2 

25 

>100 

>100 

25 

>100 

25 

6-25 

> 00 

>100 

DMF 

>K0 

>100 

>100 

>100 

>100 

>100 

>100 

>100 

>100 

DMA 

25 

>100 

25 

25 

.. 

>100 

>100 

>100 

>100 

DPA 

>100 

>100 

>100 

>100 


>100 

>100 

>100 

>100 

(CgH 5 ) 081 x 01 .2DMF 


>100 

>100 

6-25 

3-12 

6-25 

6-25 

>100 

>i00 

(CgH5)oSnClo2DMA 

1-25 

>100 

25 

12-5 


12-5 

6-25 

>100 

>100 

(CgHslaSnCloDPA 

25 

>100 

25 

>100 


12-5 

6-25 

>100 

>100 


(CgH.JoSrtClj -- diphenylliri (IV) dichloricie 
OIviF dimethyirormamide 

DMA dirnethylacctamide and 

- clipl'jenylacetamide. 


8 . Bajpai, Beeiia, Pli.D. Thesis, Lucknow Univer¬ 

sity, 1973. 

9. Srivastava, T. N., Tandon, S. K. and Bajpai, 

B., Inorganica Chima Acta (In press). 


of all the fungi, at considerably lower levels (except 
C. albicans) than the uncomplexed (CcH 5 ) 2 SnCl 2 . 
This enhancement in the microbiocidal property was 
alsO' evident against B. snhtHis, but other bacteria 
remained unaffected by the complexes. 

Sincere thanks are due to Director, Central 
Drug Research Institute, Lucknow, fO't his help in 
evaluation of the antimicrobial activity of the com 
pounds against some fungi and bacteria and to- the 
Council of Scientific and Industrial Research, New 
Delhi, for the financial assistance. 

Department of Chemistry, Beena Bajpai. 

University of Lucknow, 

Liicknow-7, and 

Indian Institute of Sugarcane K. K. Bajpai, 

Research, 

Lucknow-2, May 30, 1975. 
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PMR STUDIES ON SUBSTITUTED 
TETRAHYDROCARBAZOLES 

Necessity of an easy approach for the structural assign¬ 
ment of cyclised hydrazones was felt auring the course 
of our studies on the synthesis of biodynamic hydra- 
zones^ and tetrahydrocarbazoJes-. PMR studies of 
these compounds indicated it to be a useful tool for 
the structural assignment of these analogs and homologs. 
The results of these studies along with their IR spectra 
are reported in this communication. 

4-Bromo-2-nitro, 5-chloro-2-nitro, 4-nilro and 4, 
5-dichloro-2-nitrophenylhydrazines on condensation with 
cyclohexanone, 2-methyl and 4-methyl-cyclohexanones 
in alcohol and glacial acid gave the corresponding 
hydrazones (I-XII, Table I) in good yields. Similar 
condensation of 2, 3-dichIoroplienylhydra2ine hydro¬ 
chloride and cyclohexanone in alcohol with sodium 
acetate as the condensing agent afforded cyclohexanone- 
(2, 3-dichlorophenyI) hydrazine (XIII) in 70% yield, 
m.p. 152° (Found: C 55-85, H 5*23 and N 10-62 ; 
CioHi^CkNo requires C 56-03, H 5-45 and N 10-89%); 
IR (KBr) 3300, 2870, 2800, 1615, 1575, 1470, 890, 860 
and 760 cm“^ taken on Perkin-Elmer 337 grating instru¬ 
ment. 

A mixture of XIII and concentrated hydrochloric 
acid in the ratio 1:10 when heated on a water bath 
for an hour afforded 7, 8-dichloro-l, 2, 3, 4-tetrahydro- 
carbazole (XXI), m.p. 205° (Found: C 59*89, H 4-32 
and N 5*56; C^sHnCLN requires C 60-0, H 4*$9 
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Table I 

Substituted hydrazones 

R. 

vA6 


y I! ! 

J H I 


Compd. 

No. 

Rx 

R., 

R 3 

R. 

Rr. 

C-CH 3 

Ci-CHs H-2 

H-3 

H-4 

H~5 

H -6 

I 

H 

H 

H 

Br 

NO, 



8-05,d, 

J -2 


7,33,dd, 
J 2,9 

7-77,d, 

J -- 9 

II 

CH 3 H 

hi 

Br 

NO, 

l, 21 ,d, 

J = 6 

.. 

8*05,d, 

J -2 

• # 

7-38,dd, 
J - 2,9 

7-81,d, 

J - 9 

III 

H 

CH 3 

H 

Br 

NO, 


0'96,d, 

J - 5-5 

8'08,d, 

J - 2 

A • 

7-38,dd, 
J - 2,9 

7-8],d, 

J 9 

IV 

H 

H 

Cl 

H 

NO, 


.. 

7-98,d, 

J - 9 

6-65,dd 

J -= 2,9 

•• 

7-75,d, 

J - 2 

V 

CH 3 H 

Cl 

H 

NO, 

l' 2 ],d, 

J = 6 


8 * 0 ,d, 

J - 9 

6-65,dd, 
J = - 2,9 


7-76,d, 

J 2 

VI 

H 

CH 3 

C( 

H 

NO, 


0*98,d, 

J - 5*5 

8 * 02 ,d, 

J - 9 

6 - 66 ,dd, 
J - 2,9 


7*8I,d, 

J - 2 

VII 

H 

H 

H 

NO, 

H 


7-00,d, 

J - 9 

8-08,d, 

J 9 

-- 

8'08,d, 

J 9 

7*00,d, 

J ^ 9 

VIII 

CH 3 H 

H 

NO, 

H 

1 I 8 ,d, 

J 6 

6-96,d, 

J - 9 

8-04,d, 

J 9 


8-044, 

J 9 

6-96,d, 

J - 9 

IX 

H 

CH 3 

H 

NOo 

H 


100,d, 7 00,d, 

j.^ 5.5 Jr.. 9-5 

8-05,d, 

J - 9*5 


8'05,d, 

J - 9 

7-0U,d, 

.1 - 9-5 

X 

H 

H 

Cl 

Cl 

NO, 

1 , 2 l,d, 

J - 6 


8-16,s 


•• 

7.9I,s 

Xi 

CH 3 H 

Cl 

Cl 

NO, 


100 ,d, 

J - 5-5 

8'l5,s 

•- 


7'90,s 

XU 

H 

CH 3 

Cl 

Cl 

NO, 



8 - 20,8 


.. 

7-95,v 


and N 5*83%). Similar cyclization afforded tetra- 
hydrocarbazoIes3-4XIV~XX (Table II). TheIR spectral 
data with characteristic bands around 3350 (N-H stretch¬ 
ing vibrations), 2900, 2800 (C-H stretching), 1610 (Ar) 
|565,1330 (Ar~NOa), 830(1,2,4-trisubstituted benzene) 


680-740 [C-X (Halogen)], 1150-1350 twisting and 
wagging vibrations due to methylenes and 870 cm*"^ 
(C-N stretching vibrations for nitroaroniatic com¬ 
pounds) frequencies are compatible with the assigned 
structures, 
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Table 11 

Substituted ietrahydrocarbazoks 
R3 

_ /\/^’ 

I H I 


Compd. Ri R, R 3 R,i R 5 Ci-CHj Q -CH 3 H-5 H -6 H-7 H -8 


No. 

XTV 

H 

H 

H 

Br NO. 


7-65,d, 

J = 2 


7-93,d, 

J =2 


XV 

H 

H 

Cl 

H , [NO, 

«• 

A « *0 

7-01,d, 

J = 8-5 

7-90,d, 

J = 8-5 

., 

XVI 

CH 3 

H 

Cl 

H NO, 

M 8 ,d, 

J - 6 

A A A A 

7-01,d, 

J = 8'5 

7*90,d, 

J = 8-5 

.. 

XVII 

H 

CH 

Cl 

H NO, 


l- 00 ,d, 

J = 5-5 

701,d, 

J =9 

8‘05,d, 

J =9 

0 A 

XVIII 

H 

H 

H 

NO, H 


00 8*28 d, 

J -2 


7-96,dd, 

J = 2,9 

"H. Os 

1 ! 

XIX 

CH 3 

H 

H 

NO, H 

MM, 

J = 6 

.• 8-4u,d, 

. 1=2 

•• 

8-06,dd: 

J = 2,9 

7-30,d, 
J =9 

XX 

H 

H 

Cl 

Cl NO, 

o • 

• • 


8 * 00,8 



NMR spectra recorded on Varian A-60 D instrument using TMS reference and CDQg as solvent. The 
chemical shifts are expressed ir B units with J values in Hz. 


Thanks are due to Dr. Nitya Anand (Director), 
Dr. R. S. Kapil, Dr. P. C. Jain of C.D.R.I., Lucknow, 
for analytical data and also to Dr. S. P. Gupta, Head 
of the Department, for his keen interest and valuable 
suggestions during the course of this work. 

Chemical Laboratories, O. P. Malik, 

D.N. College, Meerut, U.P., 

May 3, 1975, 

1. Zsolnai, Tibor, (Med. Univ., Debrecen Hurg.), 

Biochem. PhannacoL^ 1962, 11, 995. 

2. Perkin, W. H., Jr. and Plant, S. G. P., /. Chetn. 

Soc., 1923, 123, 1825. 

3. Campbell, N. and Barclay, B. M., “ Recent 

advances in the chemistry of carbazole, *’ 
Chemical Review, 1947, 40, 359. 

4. Adolfo, R., Frasca. Anales. Asoc. Quim. Arg., 

1962, 50, 162. 


A NOTE ON TRANSAMINASES IN THE 
RIPENING OF BANANAS ON STORAGE 

Transaminases catalyze the reactions involving the 
transfer of an amino group from an alpha-EiiJi o acid 
to an alpha-keto acid. Leonaro ar.d Burris^ rej:cited 
the presence of transaminase activity in various plai Is 
and plant tissues. Schales ana Schales- gave n oiiccl 
evidence for the presence of transaminase in 42 diHerenl 
plants and plant organs. The present study reports 
the variation. of aspartate-alanine amino-transfeiasc 
during the ripening of different varieties of bai ai a, 
viz., Basrai, Harichal, Lalkel (variety of Musa Caver cli- 
shii), Rajeli, Safed velchi (variety of Musa paradisiacd) 
at 13°C. 

In order to get banana bunches of uniform n'.aturity, 
nearly 100 banana plants were tagged at the time of 
inflorescence emergence, in a nearby banai a plai.tatior. 
From these lots, two bunches each of uniform develop¬ 
ment were harvested at 100 days after the inflorescence 
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emergence. The upper hands of these biuiches were 
stored in an incubator at 13° C. The weight ratio of 
pulp to skin was determined to assess the maturity 
of the fruits. Three fingers from each of the five banana 
hands were removed at a time and the average values 
are reported. 

With a view to finding out the solubility of trans¬ 
aminases, distilled water, 3% sodium chloride and 
phosphate bufler (pH 7*0, 0-1 M) were employed and 
the enzyme activity was determined by the method of 
Reitman and Frankeh*^. The phosphate biifier was 
the best medium for transaminases of the banana fruit 
pulp. 

Tablf i 

Aspartate aminotransferase ami alanine aminotransferase 
activities duritpjf the ripening of bananas 
(Values expressed in sp. activity per lOO g fresh tissue) 

Storage 

period 



(days after 
harvesting) 

0 

8 

16 

24 

32 

Variety 

Fractions 






Basrai 

T 

1*35 

1*61 

1*65 

1*76 

3*00 


II 

0*60 

1*61 

1*77 

2*12 

4*05 

Harichal 

1 

0-30 

1*34 

1-33 

2*63 

2*95 


n 

0*50 

0*79 

1*28 

2*53 

5*04 

Lalkel 

I 

0*52 

0*76 

2*42 

2*68 

3*18 


11 

0*51 

1*05 

2*12 

3*00 

3*48 

Rajeli 

I 

0*50 

1*04 

2*44 

4*39 

4*88 


n 

0 59 

0*69 

2*70 

5*95 

6*64 

Safed 

I 

0*36 

2*47 

3*00 

6*07 

Over 

velchi 






ripe 


ir 

0*47 

0*91 

:>*04 

4*30 



Fraction I : Aspartate aminotransferase. 
Fraction If : Alanine aminotransferase. 


The banana pulp (15 g) was homogenised in a Waring 
blender with 50 ml of phosphate buffer for one hour 
at 5° C. The mass was squeezed through a muslin 
cloth and the filtrate centrifuged at 3000 r.p.m. for 
20 minutes. The residue was re-extracted with 40 ml 
of the buffer and the combined extracts were again 
centrifuged after one hour. The supernatant layer 
was used as an enzyme source for the determination of 
aspartate-alanine transaminase. The assay procedure 
is based upon the fact that aspartate and alanine amino 
transferase enzyme, transfer amino group from amino 
acids, aspartic acid and alanine to keto acid, alpha- 
ketoglutaric acid forming respectively oxaloacetic acid 
and pyruvic acid which were colorimetrically estimated. 
Enzyme activity was expressed in terms of unit activity 
and defined as 1 of pyruvic acid formed in one hour 
^nd the specific activity was expressed as /xg of pyruvic 


acid formed per mg protein per hour. Protein was 
determined according to the inelhoo of Lowry etai:\ 

It can be seen from Tabl^- I that aspartate amino*^^ 
transferase and alanine aminotrai.sferase activities 
increased slowly in the early stages of ripening and then 
rapidly in the advanced progress of ripening. Giri 
e/«/.'■'reported that the transaminase activity increased 
on germination. Romani^ also reported the presence 
of aspartatc-alanir.e trai san.inasc in the cortical tissue. 
In the present investigation, aspartate and alan'ne 
aminotransferase activities were foin d to Ic 0-3T - 
6-07 and 0*47-6*64 unit activity respectively. At 
full ripe stage, the highest activity of aspartate amino¬ 
transferase was found in Safed velchi bm.ai.a while 
alanine aminotransferase was highest in Rajeli bai at a. 
The increased activity of aspartate and alanii e an.ino- 
transferase during storage and riper.ii.g of bananas 
demonstrate their important role of linking protein 
and organic acid metabolism. 

The financial assistance provided by University 
Grants Commission to one of us (D, L. P.) is thar kfiilly 
acknowledged. Thanks are also due to Mr. Prabhakar 
H. Raut for supplying fresh bananas. 

Department of Biochemistry, D. L. Patil. 

Institute of Science, N. G. Magak, 

15, Madam Cama Road, 

Bombay 400 032, India, March 21, 1975, 
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OCCURRENCE OF MICROPLANKTONS IN 
THE MIDDLE DEVONIAN ROCKS OF 
SASKATCHEWAN AND ALBERT, CANADA 

In the course of microplankton studies of the Frasnian 
sequences of the interior plains of Canaca, and to 
evaluate the genera and species of acritarclis ano other 
microplanktons crossing the Middle-Lpirer Eexonian 
boundary in the Saskatchewan and Alberta areas 
the author (Nautiyal, 1972^) analysed some san.ples 
from the Middle Devonian Elk Point Group of these 
regions for their microfaunal (microfloral) coi.tent. 
This report provides the first occurrence of acritarchs 
from the Middle Devonian sequences of Saskatchewap 
and Alberta (Fi^s. 1-8). 
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General stratigraphic succession of Middle 
chewan, with organic-walled microplankion ; 


Table I 

Devonian units at Duval (6--18'-36''6W3) well in Saskatoon, Saskat- 
well depth marks at formational boundaries, after Price and BalP 


CL, 

D 

§ 


m 


Frasnian sequences 


Well depth in 
feet 


3,162 


DAWSON BAY FM. 

Anhydrite,'light olive gray, massive ; Calcarenites, grey, fine to 
mediiini crystalline, argillaceous, occasionally pelletoidal, containing 
black, carbonaceous matter; Cymaiiosphaera perimembrana, Leio- 
sphaeridia sp. 1 types 1,2, L. microsaetosa, L. arhiculata, L. papillata and 
Micrhystridiiim sp. 1. Shale, dark- or light-grey, invariably cal¬ 
careous ; Leiosphaevidia sp. T type 2. 


A* 

S 

o 


“ SECOND RED BEDS ” 


t—' 

z 


Mixture of greenish and reddish, calcareous or doloiiiitic shales 

> 

o 


1 containing black, carbonaceous matter ; Leiosphaevidia 

0 1 



sp. 1. type 2, Micrhystridium sp. 


■3,241 


3,274 


PRAIRIE EVAPORITE FM. 

Halite, light olive grey and reddish orange, containing mixture of light 
olive grey to medium grey potash deposits and pale-red to green shale 
lenses ; Leiosphaevidia sp. 1, Micrhysiridium sp. 2 


3,545 (?) 



The stratigraphic succession and the occurrence of 
microplanktons in the two wells examined in the present 
study are shown in Tables I and IL 
The microplankton (acritarch) assemblages in the 
Middle Devonian sequences of Saskatchewan and 
Alberta are of very small in size (average about 20 
microns), and characteristically simple, morphologically. 
In consequence, careful observation is needed in their 
study. They are important for the biostratigraphic 
correlation of the sequences. Their fair occurrence 
in the rocks needs further investigation. In addition, 
comparative studies of the microplankton assemblages 
in adjoining regions of the Canadian interior plains 
may be of value in the paleoenvironmental interpreta¬ 



Figs. Photomicrographs of acritarchs from 

Middle Devonian rocks at Bear Biltmore No. 1. 
( 7 - 11 - 87 - 1 7W4) well of Alberta. Fig. 1. Mierhystri- 


tion. 

Financial aid for this investigation was given 
by the National Research Council of Canada in the 
form of a grant-in-aid of research to Dr. W. K. Braun, 
and this assistance is gratefully acknowledged. 


diimi sp. 1.; Figs. 2, 3. Dictyotidium sp. 1,; Fig. 4. 
Baltisphaeridium sp. 15 ; Fig. 5. Cymatiosphaera 
perimembrana ; Fig. 6. Veryhachiiim sp. 2 ; Fig 7. 
Polyedryxium 7 sp.; Fig. 8. Polyedryxium cf. rabians; 
Figs. 1-3, 5-7, from depth 2660-2670'; Figs. 4, 8, 
from depth 1779'-1784'- All fiigs., X 3,000 approx, 
but Fig. 7, X 2,400 approve. 
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Table II 

Oeneral stratigraphic succession of Middle Devonian units at Bear Biltmore No. 1 (7-.11-87-17W4) wcU. in Alberta 
with organic-wailed inicroplankton ; formational nomenclature, after Norris- 


Frasiiian sequences 


LIVOCK RIVER FM. 


“ FIRST SALT FM. 


Well deptli 
in feet 


1,688 



Dolomite and anhydrite, buff to light brown, with thin gypsum 
laminae; interbeds of buff and light brown caJcarenitc and grey 
siltstone ; Bahisphaeridiiim sp. 15, Cymatiosphaera spp. 2, 3, 
C. perimembrana, C. cf. tetraster, Leiosphaeridia sp. 1 types 1, 2, 
L. orbiculata, Micrhystridiiim spp. 1, 2, MultlpHcisphaeridiinn rami- 
spinosum, Polyedryxiwn cf. rabians, Veryhachium poly aster types 1,2, 
V. cf. trispinosum. 


2,629 approx. 


METHY FM. 

Dolomite, grey to light brown, fine crystalline, with lenses of bitu¬ 
minous shales and carbonaceous matter ; Cymatiosphatra let raster, 

Leiosphaeridia sp. 1 type 2. 

-----2,660 approx. 


McLEAN RIVER FM. 

Dolomite, brown, fine crystalline, frequently porous ; wilh interbeds 
of grey shales and bro wn ish grey anhydrites ; Baltisphaeridium spp. 15, 

16, Cymatiosphaera cf. cornifera, C. perimembrana, C. tetraster, 
Dictyotidium sp. 1, Leiofusa sp. 1, Leiosphaeridia sp. 1 tyi:)cs 1, 2, 
Micrhystridiuni 1,2, 3, M. angiistum, M. bistchoensis, M.stcllatuni, 
Polyedryxiuml sp., P. deflandrei2, Veryhachium sp. 14, V. minor, 

V. polyaster types 1,2, V. rhomboidium, V. cf. trispinosum. 

—-^---2,863- 


Department of Geology, Avinash Ch, Nautiyal, 
University of Lucknow, 

Lucknow, India, April 8, 1975. 


1. Nautiyal, A. C., Unpubl. Ph.D. Thesis, University 

of Saskatchewan, Saskatoon, Canada, 1972, 
pp. 32, 33, 51 and 52. 

2. Norris, A. W., GeoL Siirv. Canada, 1963, Mem* 

313, p. 168. 

3. Price, L. L. and Ball, N. L., Ibid., 1971, Paper 

70-71, 4. 


REPORT OF MICROPLANKTONS IN THE 
LOWER TRIASSIC ROCKS OF PAHLGAM, 
Kashmir, India 

There are no records of microplanktons iVom the 
Triassic sequences of Kashmir, India. The present 
paper deals with the discovery of micropkn klons 
(acritarchs and tasmaritios) from the Lower Triassic 
rocks of Pahlgam (Kashmir). Their discovery in these 
rocks of the area is the first find of these groups ol micro¬ 
fossils known to-date. 

Up the western bank of Lidar valley in the Pahlgam 
(Kashmir) area, a stratigraphic section of moi.otoi oils 
shales with some limestone and siltstone layers is well 
exposed. About 60 metres thick part of tins sectipn, 
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coRsistiiig mainly of shales (light to dark gray and 
black) with discontinuous limestone layers and silt- 
stone bands, was studied and sampled withh. the area 
confined between the Coordinates 34"" 1' 18" N to 34'" 
r 30" N and Coordinates 75°18'36"E to 75=^ 18M2"E. 
The rock samples were collected at about 6 metres 
interval throughout the stratigraphic section, constitut¬ 
ing ten horizons PI to PIO. 

The argillaceous rocks dominate the sequence. The 
black shales often break along the bedding plane and 
weather into light pale to cream coloured rock. 
Geierally, the studied section reveals almost the same 
lithology and character of rocks that also appear in 
the LoA^er Triassic sequences exposed in other parts 
of the Pahlgam area (Middlemiss, 1909; Nakazawa 
etaL, 1970). 

1 1 the course of microfaunal (microfloral) investigation 
of these samples, the author came across with the fair 
occurrence of microplanktons (acritarchs and tasmani- 
tiis) associated with rich microflora of disaccate pollen 
grains. Their presence in the rocks is suggestive of 
further detailed work to be carried out on the sequences 
of similar age exposed in and around the area for bio- 
stratigraphic zonation and paleoecological study. 

‘ INCERTAE SEDIS ’ : Group—Acritarcha Evitt, 
1963, Sub-group—Sphaeromorphitae Downie, Evitt 
and Sarjeant, 1963, GQ.ms—Leiosphaeridia (Eis.), 
Downie and Sarjeant, 1963. 

L^hsphieridia minufa (Staplin) Downie and Sarjeant, 
r:)53, —Pest circular to subcircular ; test wall laevigate, 
frc|.icitl/ foiled ; thin-walled ; test diameter range 
17 to 20//-. 

Lehsphaendia cf, L. wenlockia Downie, 1959.—Test 
circular to subcircular ; test wall laevigate and provided 
with a few folds ; wall thickness about 1 /x; test dia¬ 
meter range 22 to 45 /x. 

Lehsphaendia sp. 1.—Test sub-spherical ; test 
wall s mooth, often provided with a cryptosuture, wall 
thickness about 2-5/x ; test diameter range 45 to 50/x. 

Sub-group—Tasmanititae (Sommer) Staplin etal^ 
1955, Gim^-^Tasmanites (Newt.) Eisenack, 1958. 

Tasnvutesl. sp. 1.—Test spherical to sub-spherical ; 
test wall proviled with 2 to 3 folds, wall with indistinct 
micropores (about 0*5/x in diameter), w^all thickness 
about 3/x ; test diameter range 87 to 100/x. 

Tasmanites sp. 2.—Test spherical ; test wall without 
folds and provided with micropores (about 0-5/x in 
diameter), wall thickness about 5 /x ; test diameter 
about 96 /X. 

Distribution 

The Pahlgam collection of the Lower Triassic sequence 
belongs to ten different horizons PI to PIO, in ascending 
order. All these horizons but P2 yielded microplank¬ 
tons in varying quantitative composition (Fig. 1). 
Tliese microfossiJs belong to two groups : acritarchs 


aid tasmaiiiticis. vSoiiie horizons reveal their fair 
occurrence whereas the others have sporadic distri¬ 
bution . 



Fig. J. Quantitative composition of organic-wallcd 
microplanktons (acritarch and tasmuTiitid) reported 
in the rocks representing each Lower Triassic horizons 
(PI to PIO) of Pahlgam. M\, LeiospJmerulia miiuila ; 
M2, jL. cf. \\'en1ockia\ M3 LeiospJiaeridia sp. 1; M4, 
Tasmanites'] sp. 1 : M5, Tasmanites sp. 2. 

The medium gray shales witii siltstone bands and 
lenticles (horizon PI) contain Leiosphaeridki minitla, 
and X. cf. wenlockia (Fig. 1). The light gray *sha]cs 
(horizon P3) also contain Leiospliaeridia minuta, and Z, 
cf. wenlockia. In contrast, the medium gray shales 
with carbonaceous matter (horizon P4) reveal Leo- 
sphaevidia niinuta, L. cf. wenlockia and Tasmanites 
sp. 1. The medium gray limestones (horizon P5) 
show poor concentration of Leiosphaevidia miniita. 
The dark gray shales with rich carbonaceous matter 
(horizon P6) yielded a fair occurrence of LeiospJiaeridia 
minuta and Tasmanites sp. 2. The light olive gray 
shale (horizon P7) contains fair conccidration of Leia- 
sphaevidia minuta, and Z. cf. wenlockia. Black shales 
rich in pyrite grains (horizon P8) yielded Leiosphaevidia 
minuta. The light gray shnles (hoj'iz.oji P9) sliows 
Leiosphaeridki sp. 1. The light gray siltstorcs with 
gray shale bands (horizon PIO) disclosed a fair 
occurrence of Leiosphaevidia minuta. 

The author is grateful to his colleague Dr. A. Sahni 
for providing the samples and suggesting the investiga¬ 
tion, and to Prof. S. N. Singh (Department of Geology, 
University of Lucknow) for providing facilities. 

Department of Geology, Av]N.^s^^ Cf-r. 'Nautiyai.. 
University of Lucknow, 

Lucknow (U.P,), April 22, 1975. 
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LET5IAL AND MUTAGENIC EFFECTS OF 
GAMMA RAYS ON CHAETOMWM AUREUM 
CHIVERS. 

Genus Cliaetomlum has been little studied from the 
gcnetical point of view, excepting that some data on 
saltation and mutationwere reported earlier without, 
however, attaching particular importance to thecelluJose 


mutants possibly indicate the occurrence of mutation 
in various gene loci leading to a block in the syrithesis 
of essential metabolites which might be required for 
the biosyiithetic activities of alternate pathways. 
Morphological mutants of colonial, pigmented and 
apigmeiited mycelial types were induced at a rather 
low level of 0*92; with a dose of 40 Kr (Table I). 


Table I 

Lethal and mutagenic effects of gamma rays of Chaetomium aureum 


dVeatnient 

(Kr) 

Aveiage 

surviving 

ascospores/mi 

X 10^ 

Survival 

/o\ 

Colonies 

tested 

/o Mutation 

Morphological Biochemical 

Total 

0 (Control) 

105*80 

100 00 

1080 

nil 

nil 

nil 

20 

44*59 

42*14 

1080 

0*46 

nil 

0*46 

30 

15*02 

14*19 

1080 

0*46 

1*38 

1-84 

40 

6*96 

6*57 

1080 

0*92 

0*92 

1*84 

50 

2*03 

1*91 

1080 

0*46 

2*31 

2*77 

60 

1-65 

1-55 

1080 

0-46 

6-94 

7*40 

70 

0*50 

0-47 

1080 

.. 

1*85 

1*85 


Temperature of irradiation ■—25° C. 


decomposing character. Considering the importance 
of the enzyme celliilase in medicine, industry and agri¬ 
culture an attempt was made to study the effect of 
gamma rays on Chaetomium aureum with reference 
to its physiological and biochemical behaviour. 15 mi 
of ascospore suspensions in aluminium capsules were 
subjected to gamma irradiation from 60 Co, the dosages 
being 20, 30, 40, 50, 60 and 70 Kr. Irradiated spores 
were plated on P-complete medium having 0*7% sor- 
boseC Survival percent was determined after incuba¬ 
tion at 30° C for five days. The average of 10 plates 
per treatment including the control was taken into 
consideration and characterisation of morphological 
and nutritional mutants were done on minimal medium 
following the usual technique as adopted by Mitra and 
Chaiidhuri®’’^. Cellulose activity of different mutants 
and the wild strain was determined according to the 
standard techniqiies^^^. 

Figure 1 shows that treatment with gamma rays gave 
a sharp decline in the survival per cent. The highest 
percentage of 6*94 biochemical mutants was observed 
with 60 Kr treatment, the different types obtained 
being vitamin, amino acid and nucleic acid requiring 
species (Table II). Most of the vitamin mutants were 
Paba requiring ones and others were deficient in inositol, 
nicotinic acid and Ca-pantothenate. Lysine, leucine 
and tryptophan requiring amino acid mutants were 
also observed in the irradiated population along with 
the nucleic acid mutants deficient in guanine, xanthine, 
adenine and hypoxanthine. Multiple growth factor 



Fig. J. Per cent survival of ascospores and per 
cent biochemical ar.d jnorphological mutations in 
I’elation to gamma irradiation. 

In the present investigation, however, loss of cellulo'- 
lytic activity was observed in general with all the morpho¬ 
logical mutants as could be found with those obtaired 
by treatment with formaldehyde and hydrogen peroxide^‘h 
The biochemical mutants produced less cellulolytic 
enzyme as compared to the wild strain (Table II). 
Importance of biochemically deficient mutants of micro¬ 
organisms in the study of metabolic pathways of organic 
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SI. 


Characterization of biochemical mutants of Chaetomiu m aureiini^ 

Characteristics of mutants*^ 


Code No. with markers^ 


No. Colour of Growth % Cellulase acti- 

mycelium (Dry Wt.) vity as compared 





in mg 

to the wi d type® 





/.e., 100% 

1. 

3-lgg pabalj^- 

light grass green 

212-42 

59*53 

2. 

7 pgg pabao” 

pale grass green 

214-20 

25*35 

3. 

9-w paba”/thi~ 

white 

209-32 

68*93 

4. 

12-bb bio” 

buff brown 

210*88 

43*16 

5. 

18-pf nic~/paga-/bio”/Ga-pant”/pyri~ 

pale flesh colour 

206*34 

53*66 

6. 

19-lgg nic”/bio”/pyri~/ca-pant“ 

light grass green 

212-46 

41*71 

7. 

20-w Ca-pant”/bio”/pyri“/nic~/fol"/thi~/paba“/inos” 

White 

209-76 

67*23 

8. 

25-pcp Ca-pant”/pyri~/nic~/rib~/paba”/thi”/fol~/cho” 

pale Congo pink 

209-26 

40*12 

9. 

26-pgg lys” 

pale grass green 

218*10 

48*14 

10. 

27-lgg leiq” 

light grass green 

208-16 

71*13 

11. 

28-bb leu..~ 

buff brown 

214*64 

35*40 

12. 

29 bb trypi” 

buff brown 

210*34 

50-39 

13. 

30 w trypi" 

white 

207*50 

65-37 

14. 

33--bb xan-ythy-yhypo” 

buff brown 

212*88 

25-39 

15. 

35-pgy guan-yad” 

pale greenish yellow 

209*52 

40-12 

16. 

40 w xan-yhypo” 

white 

212*35 

50-49 

17. 

41-lgg guatryad-yieu” 

light grass green 

211*84 

40-39 

18. 

42-pgg xa-nrytryp-yiys” 

pale grass green 

207*85 

56*70 

19. 

44-w bio”yiys” 

white 

210*42 

40*39 

20. 

45-w paba“ythi”yieu*" 

white 

216*42 

38*12 

21. 

46-pcp paba“yfol“ 

pale Congo pink 

211*58 

29*78 

22. 

49-pgg paba-yinos” 

pale grass green 

205*94 

71*40 


a : wild type C. aureiini having amber yellow mycelia (210 • 40 mg dry wt.); b\ symbols for nutritional require - 
ments—^paba" -= /z-'aminobenzoic acid; thi~ thiamine ; bio’ =- biotin ; nic" ^ nicotinic acid ; Ca-pant" -- 
Ca-pantothenate ; pyri~ ^ pyriodoxine ; fol" folic acid ; inos-* ^ inositol ; rib~ ~ riboflavin ; cho " ^ 
c holine ; lys~ = lysine ; leir = leucine ; tryp~ ^ tryptophan ; xan~ = xanthine ; thy“ ~ thymine ; hypo” 
hypoxanthine ; guan” = guanine ; ad~ = adenine ; c = in presence of optimum concentration of respective 
requiring chemical ; / indicates alternative requirements. 


compounds has been stressed upon by a number of 
workers. Alikhanian et reported an increase 
of 50% in the antibiotic activity over the control in the 
mutants of Streptomyces riniosus. Nutritional depen¬ 
dence of auxotrophic strains was found to influence the 
alternation of antibiotic yield in Penicilliiim chrysogeniim 
by Sermonti^^ and McDonald et al}-^ and in S> anti- 
bioticus by Polsinelli etalP. Modification of physio¬ 
logical character through mutation of genes, as is evi¬ 
denced in the present investigation, confirms the results 
obtained with Streptomyces indicns Chakrabarty where 
antibiotic activity in nutritihnal mutants against 
Curmlaria lunata was formd to be less as compared to 
the wild strain^^’^^. 


Grateful thanks are due to Professor S. M. Sircar, 
Director, Bose Institute, for according facilities of work. 
The authors also take the opportunity to thank the 
Atomic Energy Establishment, Trombay, for givmg 
facilities of gamma irradiation. 

Microbial Genetics Laboratory, Basanta. 

Bose Institute, K. L. Chaudhori. 

Calcutta-700009, March 17, 1975. K. Ghora, 

(Modified Czapek-Dox) ; K,HPO 4--0 • 25 g; 

MgSO 1 .7H,O-.0 • 50 g ; NaNOg —2 • 0 g ; KH 0 PO 4 
—0*75 g ; KCl—‘0*50 g ; Glucose (Analar)-—15-0 g ; 
Distilled water (Double)—1000ml ; pH—6*5 ; Puri¬ 
fied agar agar^-—15-Og. 
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RELATIVE GROWTH IN SOME SPECIES OF 

MEMBRACIDAE (HOMOPTERA : INSECTA) 

Information on. the post-embryonic development of 
insects often forms an integral part of taxonomic 
studies and the nymphal stages of several species of 
membracids provide significant data for the proper 
diagnosis at the generic and specific levels. A 
definite relation appears to exist betv/een the length, 
of the body and that of the anal tube in the nymphal 
instars of all the membracid species investigated. 
An attempt has been made here to present the 
relative growth of the anal tube of the nymphal 
stages with a view to assessing its taxonomic 
importance. 

Thirty-seven species representing the two sub¬ 
families, the Oxyrhachinae (Tribe Oxyrliachini) 
and the Ccntrotinae (Tribes Leptocentrlihi, Centro- 
tini, Garyarini and Coccoslerphini) were collected 
from various parts of South India^ and reared in 
the laboratory for a study of the post-embryonic 
development. In the study of the relative growth. 


the formula Y = (Huxley'>) was used, and 

the growth ratio (K) and the initial growth 
index (/;) were calculated using this formula, where 
Y is the length of the allometrically growing part 
(anal tube), X, the theoretical value of Y when 
X equals unity ; K is the constant at which Y grows 
in relation to X. 

It would be evident from Table I that the. 
growth ratios in all species of Leplocenlrus are 
greater than those in other genera (K ranging from 
1*0303 to T1339), with the exception of Otuiotus 
species of the ojieratiis group. Leptoceiitrus bajulans, 
L. nioriiigae and L. haiihiiTiae arc taxonomically 
closely related and their growth ratios and initial 
growth indices also show striking similarity. In 
all the species of Lcptocentriis, the nymphs possess 
conspicuously long anal tubes and this accounts 
for a high value of K. The conspicuously 
lower growth ratio (K less than. 1) for the 
species of Otinotiis belonging to the mdicatus 
group, justifies the division of the genus Otinotiis 
into two natural groups. With regard lo the genus 
Telinyaiia, K and b of both the species are notably 
similar, suggesting a close relation between them. 
The tribe Leptoceiitrini including the genera Lepto- 
centrus, O thiol us and Telingana appears to present 
a higher growth ratio in contrast to the other tribes 
Gargarini, Centrotini and Coccosterphini. 

An analysis of K and h in the six species of 
Garyara reveals a very close similarity in the 
growth pattern of the anal tube (K less than 1), 
with the exception of G. extrema. The sim.ilarity 
■of the initial growth index of Paraynsa maculosa 
and Garyara luadrasensis suggests a relationship'! 
between these two species. The taxonomic charac¬ 
ters of both adult and nymphal instars of the genus 
Parayasa reveal a closer relation to Coccosierphus 
and both these genera are placed in the tribe 
Coccosterphini. The similarity of growth pattern 
in Coccosterphini and Gargarini supports the view 
put forward by Capener (1968) that the Cocco¬ 
sterphini should be merged with the Gargarini. 

Of the five species of Trlcentriis, the initial growth 
index of T. alboinuciifatiis and T. dccornls appears to 
be identical. A steeper growth line for T. decornis 
indicates a higher growth rate. T. pllosus, T. con- 
yestii.K and T. purpuretis appear tO' have nearly 
similar values of h. It is noteworthy that the 
nymphal characters of these three species arc 
strikingly similar. Of the three genera of Cocco- 
sterplius, the relative growth of C. ininutus and 
C. tiihercidatus appears to be similar, while C, palu- 
datus diifers from the other two species, the magni¬ 
tude of difference in growth pattern, in terms of 
growth ratio and initial growth index being sO' great 
as to place this species in a different genus. 






Letters to the Editor 


[ Current 
Science 


T .ci.r j 

Grohth pattern of anal tube in relation to length of body in men for acid nymphs 




Growth 

Initial 

r (between 

Significance 


Species 

ratio 

grovvili 

lug X and 

or r 



(K) 

index 

log Y) 





m 



Tribe: 

Oxyt hachis tarandus 

0-6509 

0-2857 

0-4492 

; 0- ! 

Oxyrha- 

G. rufescens 

0-7648 

0-2839 

0-9976 

- 0-001 

chilli 

0. minuscidus 

1-0020 

0-i995 

0-9985 

•.O-OJl 


0. uncatus 


0-2095 

0-9S5S 

■.:0-005 


0. kvusadiensis 

0-9826 

0-1807 

0-8902 

--.0-05 


O brevicornutus 

0-S412 

0-:320 

0-9948 

0 (K)i 

Tribe : 

Telingana nigroalaui 

0-8900 

0-25.11 

0-9953 

- O-OOi 

Leptoce.i- 

T. consobrina 

0-8873 

0-2390 

0-9912 

<0-001 

tri'ii 

Lepiocentnis taunuy 

1-1267 

0*2064 

0-9996 

• O-OOI 


L. rhizophagus 

j-2164 

0-1905 

0-9730 



L. vancornis 

1-1339 

0-2972 

0-993J 

-:0-00I 


L. leucaspis 

i-2288 

C-242'5’ 

0-9611 

• .0-00.1 


L. moringai 

1-0982 

G-3357 

0-9997 

-..O-OOI 


L. bajulans 

1-0146 

0-3558 

0-9993 

• .0-001 


L. nigra 

M250 

0-.:855 

0-9957 

- .0-001 


L. bauhiniae 

1-0353 

0-3456 

0-9978 

-.0-001 


L. mangiferae 

1-0383 

0-3168 

0-9617 

- :0-0i 


L. major 

M206 

0-2679 

0-9924 

■•CO-Ol 


Otinotiis oneratus 

1-0735 

0-1897 

0-9863 

-0-005 


0. mimiciis 

i-2289 

0 1673 

0-9764 

•:0-005 


0. indicatus 

0-9328 

0-2325 

0-9862 

- :0 005 


O. obliquus 

0-9560 

0-2675 

0-5755 

:-0-01 


Tribe : 

Tricentriis piiosus 

0-9051 

Centro’ 

T. albomacidatus 

0-7616 

tini 

T. decornis 

0-8956 


T, piirpureus 

0-8973 


T. congestus 

Q-8514 

Tribe : 

Gargava mixta 

0-7838 

Gargarini 

G. extrema 

1-0177 


G. malabaricus 

0-8409 


G, riistica 

0-8696 


G, ulbltarsis 

0-8035 


G. tnadrasensis 

0-8845 

Tribe : 

Parayasa maculosa 

0-9130 

Cocco- 

Coccosterphus mi nut us 

0-8809 

sterpnin* 

C. tubevculatus 

0-9419 


C, paludatus 

0-5013 


As indicated in Table I, the growth ratio and- 
initial gromh index of Oxyrhachis tarandus and 
O. nifescens are very nearly similar except for the 
slightly higher growth rate in the first nymphal 
stage of tarandus. Taxonomically these two species 
appear veiy closely related. O. uncatus and 


0-2304 

0-2511 

0-2557 

0-2318 

0-2281 

0-2370 

0-1969 

0-2383 

0-2403 

0-2342 

0-2249 

0-2265 

0-2069 

0-2-160 

0-2881 


0-9820 

0-9936 

0-9955 

0-9913 

0-9663 

0-9363 

0-9994 

0*9921 

0-9935 

0-9983 

0-9941 

0-9831 

0-9949 

0-9955 

0-9392 


<0-005 

<0-001 

- (1-OOJ 
.O-OOi 

-. 0-01 

<0 02 
<0-001 
<0-001 
< 0-001 
< 0-001 
< 0-001 

<0-005 

• 0 - 00,1 

0-001 

- 0*02 


O. krusadwnsii appear closely ivlaicU ajid ilieir 
initial growth indices also come closer. 

In all the species discussed here, an inverse rela- 
hon between growth ratio and initial growth index 
IS evident. Maisiida-, m connection with the study 
ot relative growth in Gerridac, put forward the 
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hypothesis “when the growth ratio increases, the 
initial growth index decreases and vice versa” which 
holds good for membracids also. 

Loyola College, K. S. Ananthasubramanian. 

Madras-34, T, N. Ananthakrishnan. 

July 21, 1975. 

1. Matsuda, R., Univ. Kansas. Sci. Bull., 1960, 

41 (2), 25. 

2. —, Ann. ent. Soc. Amer., 1960, 54, 578. 

3. —, Jour. Kansas Ent. Soc., 1961, 34 (1), 1. 

4. Ananthasubramanian, K. S. and Anantha¬ 

krishnan, T. N., Mem. Zool. Sur. India, 
1975 (In press). 

5. Huxley, J., Nature, 1924, 114, 895. 

6. Capner, A. L., Repiih. S. Afr. Dept. Agr. Tech. 

Ser. Ent. Mem., 1968, 17, 1. 

CENTROMERIC SENSITIVITY OF MOUSE 
CHROMOSOMES TO THE SYSTEMIC 
INSECTICIDE DIMETHOATE (ROGOR) 
Dimethoate, which is an organophosphorus insecticide, 
is extremely poisonous to insects and mammals. It 
is physiologically a latent inhibitor of cholinesterase 
and other enzymes like trypsin and chymotrypsin and 
produces many pathological symptoms when internally 


administered. The mutagenic effects of the insecticide 
DDT and its metabolites have been recently reported 
in Drosophila^. It is also known that Dimethoate 
undergoes degradation by the action of microsomes 
in liver cells-. Very recently it has been reported that 
insecticides like Dimecron and Rogor could produce a 
number of chromosomal anomalies in Vida faba and 
Gossypiiim barbadense^*"^. 

Adults of both se.xes of Mas musculus were injected 
with 1 c.c./lOO g body weight of Dimethoate (0-5% 
and 1-0% solution). The control animals were injected 
with distilled water at the same rate. Standard cyto* 
logical slides were prepared from the bone marrow 
cells of the animals sacrificed after 24, 48 and 72 hours 
by following colchicine-citrate-Giemsa-air drying 
technique. In the treated series, along with othei 
aberrations, centromeric fission and stretching were 
predominantly seen. The frequency of centromeric 
fission was higher than centromeric stretchir g. The 
extent of chromosome affected with breakage at centro¬ 
mere ranged from 1 to 38 per cell (Fig 1). Instances 
of cen.tromeric stretching in a good number of cells 
were also observed (Fig. 2). The frequency of both 
the types was highest at 24, moderate at 48 and least 
after 72 hours for the two doses (Table I). 





@ 

Figs. 1-2. Fig. 1. 
centromeric stretching. 


Metaphase plate with 3 centromeric fissions. 
Table I 


Fig. 2. Metaphase plate showing 


Dose 

Time (hrs) 

Number of 
cells observed 

Centromeric 

fission 

Centromeric 

stretching 

Total 

Percentage 


24 

100 

51 

14 

65 

65 

0-5% 

48 

do. 

10 

7 

17 

17 


72 

do. 

8 

3 

11 

11 


24 

do. 

59 

11 

70 

70 

1-0% 

48 

do. 

39 

5 

44 

44 


72 

do. 

14 

2 

16 

15 
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From the observed data, it is clear that the action of 
Dimethoate is specific to centromeric region aitd is 
of non-random type. Although the number of chromo¬ 
some aberrations were produced in the bone marrow 
cells of Mongolian Gerbil, following the treatment 
with the herbicide, 2, 4, 5-T (2-4-5 Trichloro phejioxy 
acetic acid) no such localised aberration was reported^. 
In the case of meiotic chromosomes of grasshoppers^, 
the centromeric region did not show such type of 
sensitivity to Dimethoate. The aberrations reported 
here appear to have been produced by Dimethoate 
due to its direct action on the centromeric heterochro- 
raatin. 

Grateful acknowledgement is made to Prof. B. K. 
Behura, Utkal University, for the library and the 
laboratory facilities. 

Post Graduate Department S. P. Bhunva. 

of Zoology, Utkal University, Janardan Behera. 
Vani Vihar^ Bhubaneswar-4, 

Orissa, April 5, 1975. 
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RESPONSES OF THE PARAVENTRICULAR AND 
SUPRAOPTIC NUCLEI OF THE MUSK SHREW 
SUNCUS MURTNUS L. TO HYPERTONIC 
SALINE ADMINISTRATION 

It is generally accepted^"^ that in mammals, the para¬ 
ventricular nucleus (PVN) produces relatively more 
oxytocin than vasopressin (the antidiuretic harmone 
or ADH), while the supraoptic nucleus (SON) produces 
more vasopressin. Ablation of the PVN reduces the 
amount of oxytocin'*"^. Moreover, in certain mammals^"® 
osmotic stimulation-induced changes are mainly observ¬ 
ed in the neurosecretory cells of the SON. During an 
investigationinto the eifects of drugs on the hypo¬ 
thalamic neurosecretory system of osmotically stressed 
musk shrews, it was noticed that the PVN responds 
to intraperitoneal (i.p.) hypertonic saline more than 
does the SON. The problem was, therefore, investi¬ 
gated in detail and the results are presented here. 

Animals were divided into three groups, each compris¬ 
ing 50 adult individuals of either sex, and were treated 
as follows. Group I: Injection (i.p.) of 3% NaCI, 
2 ml/animal/day, for 3 to 5 days. Group II ; injection 


(i.p.) of distilled water, 2 ml/animal/day, for 3 to 5 days. 
Group III : normal, untreated controls. Animals were 
killed by decapitation, the pituitary with adnexa was 
fixed in Bouin’s fluid, embedded in paraffin, serially 
sectioned at 10/n in the sagittal plane and stairied with 
Gomori’s aldehyde fuchsin and coimterstained with 
light green and orange G. 

The histology of the hypothalamic neurosecretory 
system of the musk shrew is described in detail else- 
where^~^^. Distilled water administration (Group II) 
did not induce any alteration in the neurons of the 
PVN and SON. By contrast, administration of hyper¬ 
tonic saline induced remarkable changes in the neurons 
of the PVN (Fig. 1). The cell nuclei exhibited hyper¬ 
trophy and the intranuclear inclusions were clumped 
into a compact mass, leaving a space between it and 
the nuclear membrane (Fig. 1). Marked depletion 



Figs. 1-2. Fig. 1. Portion of the PVN of a shrew 
treated with hypertonic saline (2m]/day) for four days. 
Note^^the clumped intranuclear inclusions (arrows) 
and the depletion of NSM in the perikarya, x 966. 
Fig. 2. Portion of the SON of the same animal. 
Note the normal appearance of the neurons and 
neuronal nuclei and heavy accumulation of NSM in 
the perikarya. cf. Fig. 1, x 966. 
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r neurosecretory material (NSM) from the perikarya 
f the neurons was also noticeable. In contrast to 
10 jieuLrons of the PVN, the neurons of the SON 
"ig- 21) remained unaffected by hypertonic saline and 
'cre comparable to those of the controls (Groups II 
nd III). 

Our results indicate that in the musk shrew the PVN 
ithcr than the SON appears to respond to changes 
i the plasma osmotic pressure brought about by hyper- 
>iiic saline administration. Since the responses of 
10 hypothalamic neurosecretory cells to osmotic stress 
re presumably indicative of their augmented secretion 
f the ADH^^ the PVN, rather than the SON, seems 
.1 be tine major site of ADH production in the musk 
hrew. Hence the musk shrew appears to be different 
*om other mammals'^ in which ADH production 
zems to predominate in the SON while the PVN 
reduces more oxytocin. It may be noted that the 
'VN and SON in the musk shrew in their reaction to 
ypcrtonic saline administration resemble the PVN 
nd SON of icertain reptiles^°“^®. 

)epartment of Zoology, Aruna Kulshreshtha. 

kinaras Hindu University, C, J. Dominic. 

Varanasi 221 005, 
ipn£14r, 1975. 
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ON A NEW AVIAN NEMATODE, DUDEKEMIA 
CRISTATAI SP. NOV. FROM A CRESTED LARK 
GALERIDA CRISTATA (LINNAEUS) 

FROM LUCKNOW 

Numerous specimens of the genus Diidekemia were 
collected from the intestine cf a bird. Crested Lark, 
Galerida cristata (Linnaeus) from Lucknow. These 
specimens represeiU a new species and are designated 
Dudekemia cristatai sp. nov. 

Dudekemia cristatai sp. nov. (Figs. 1-6) 
Description 

Body slender (Fig. 1), medium sized. In enc-on view 
(Fig. 2) mouth surrourded with three insignificant 
mobile lips and four cephalic papillae. Vestibule 
short. Pharynx triquetrous with cutting plates, irregular 
denticulate edges hinged at bhmt comers. Oesophagus 
short muscular with a distinct pharyngeal swelling ano 
distinct posterior bulb with three valves. Cuticle 
fi:.eiy striated. 



Figs. 1-6. Dudekemia cristatai sp. nov. Fig. 1. 
Anterior end of male. Lateral view. Fig. 2. End-on 
view. Fig. 3. Posterior end of male. Ventral view. 
Fig. 4. Spicules. Fig. 5. Vulvar region. Lateral view. 
Fig. 6. Female tail. Lateral view. 

Male : Tail short, conical. Eleven pairs of sessile 
papillae (Fig. 3) with four pairs of preanal and three 
pairs postanal. Spicules (Fig. 4) non-alate, similar 
and unequal. Gubemaculum absent. 

Female : Tail short (Fig. 6), rounded, conical and 
subulate. Vulva post-equatorial with retrose, some¬ 
what papilliforme anterior lip. Uterine branches 
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filled with numerous, large ellipsoidal eggs with thick 
smooth shell. 

No form of this genus has been recorded so far from 
the vertebrate host. Eight species of the genus Dude' 
hernia Artigas, 1930 have been described from millipedes, 
v/r., D. multlpapillata (Skr., 1916) Artigas, 1930 ; 
D. bveivicaudata Artigas, 1930 * D. insidana Ruiz et 
Coelho, 1955 ; D. neyrai (Singh, 1955 Trav. et KIcss, 
1960 and D. tvavassoi Dollfus, 1964. The new form 
differs from all these species except Z>. travassoi in 
having spicules unequal instead of equal. The new 
form differs from it, in the arrangement of caudal 
papillae and in having specimens of larger size. In 
the new form there are 4 pairs preanal, 3 pairs postanal 
papillae, while in D. travassoi, 3 pairs preanal and 4 
pairs postanal papillae. Accordingly, it is regarded 
as a new species with the specific name Dudekeinia 
cristatai sp. nov. 

Department of Zoology, S. P. Gupta. 

University of Lucknow, Pramod Kumar. 

Lucknow, 

September 28, 1974 (Revised 17-9-1975). 
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EFFECT OF MINERALS ON THE CHIASMA 
FREQUENCY IN DESYNAPTIC PEARL MILLET 

Chromosome pairing and chiasnia formation during 
meicsis is under genetic control. These are affected 
by environmental factors, such as variation in tempera*- 


desynaptic stocks of rye and barley. Therefore, an 
attempt has been mace to study the eflect of phosphate 
and potash on the chiasnia frequency in a desynaptic 
mutant of pearl millet, Pemusetum typhoides (Biirm.) 

S. and H. 

Selfed seeds from a desynaptic mutant were sown 
in the nursery beds. After five weeks, 15 plants in 
each treatment were transplanted to plots which were 
supplied with phosphate (P-Or,) at the rate of 93 kg 
per hectare and potash (K^O) at the rate of 25 kg per 
hectare. The control plot was not given any chemical. 
For cytological analysis, the young panicles were 
fixed in a 3:1 mixture of ethyl alcohol and acetic 
acid an Cl squashes were made in acetocanrJne. In 
each treatinent 30 v/ell spread MPC.s were scored at 
MI for univalents, rod and ring for bivalents and the 
number of chiasmata per cell was worked out. The 
results were statistically analysed by using ‘ t ’ test. 

The results show that higher rates of phosphate and 
potash increased the rumber of ring bivalents and 
chiasmata per cell, while these treatments reduced the 
number of univalerts and rod bivalents as compared 
to control (Table I). The number of ring bivalents 
increased from 1-60 to 3-00 and 2*77 per cell in the 
case of phosphate and potash treatments, respectively. 
The chiasma fiequency increased from 5-43 in the 
control to 8*00 and 7*67 per cell in the treated plants. 
However, there w^as no significant difference between 
the treated samples. 

The present study indicates that chiasma frequency 
can be increased by treating the desynaptic plants of 
pearl millet with plusphate and potash. In desyiiaptic 
plants, the genetic recombination is much less as 
compared to the normal plants. This recombination 
value may be increased by irxreasing the chiasma 
frequency after treatments with phosphate and potash. 


Table I 

Chromosomal configurations and chiasma fretjnency after phosphate and potash treatments 


Univalents 

Mean 


Rad bivalents Ring bivalents Chiasnia frequency 

Mean t Mean t Mean t 


1. 

Phosphate 3*401 

1 

2*23'! 




( 

>1*6 •) 

\ 

( 

>0-74' 

2. 

Potash 

4-20^ 

: 

,4-10**3 

5*76=^* 2*13| 

>0*48, 

3. 

Control 

6-35 J 


2*30j 



3*00) 

8*301 

1 

0*74 ) 

1 

j 

^1*46 ■ 

2’111 V 

4-83** 7*67^ 

\ 

f 5*09**3 

1 


1*60) 

5*43 J 

1 


** Significant at 1% level ; DF == 58. 

chemical treatments^, and different types of Departnient of Genetics, J. S. Dpiesi. 

radiations’^5®. The mineral elements affect the chiasma Punjab Agricultural University, J. L. Minccha. 

frequency and some reports^"^ show that higher rates Ludhiana (India), J. S. Siduu. 

of phosphate can increase the chiasma frequency in August 6, 1974. 
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CHROMOSOME NUMBERS IN THE GENUS 
CEROPEGIA LINN. 

Though Hooker^ had enumerated 36 species of 
Ceropeoia Linn., hardly 8 species have been recorded 
by Cooke and 10 species by Santapau and Irani^ for 
the Bom,bay Preside: cy as against 21 species by Gamble^ 
for peniisular India. Since Huber’s'’’ world monograph 
on the genus, eight new species have been described 
from the Sahyadri ranges alone by the junior author 
and other botanists from the Wester;. Circle, Botanical 


Survey of India. Except for three African species no 
cytolcgical work has been done on this genus and the 
present study is the first report o i eight Indian species 
of Ceropegta, three of which marked are new'ly des¬ 
cribed (Table I). Seven of the species studied are con¬ 
fined to the Western ghats of Maharashtra and only 
C. Bur.BOSA is commorJy distributed throughout India. 
Somatic counts have been made from root tips after 
pretreatment in 8 oxyquinohne for 2 hours, fixing them 
in 1 : 3 acetic-alcohol and staining them in acetic-orcein 
fcllowdng the normal .-.quashing techniques. Voucher 
specimens are deposited in the regional herbarium of 
Botanical Survey of India (BSI), Poona ard all the 
species studied are being grown in the experimental 
garden. 

All the erect and twining species of Cekoplgia studied 
reveal 2/7 — 22 only, suggesting a basic number of 

= Though Pardi® has reported 2/7 — 44 for 
both C. dehilis N.E.Br. and C. woodii Schltr. [now 
treated under C. linearis E. M‘ey. ssp. debilis (N.E.Br.) 
Huber and ssp. woodii (Schltr.) Huber respectively], 
no polyploids have been so far observed in any of the 
Indian species studied. The results with brief notes 
are summarised in Table I. 


Table I 


SI. Name of species 

No. 

Voucher specimen 

Notes 

1. Ceropegia maccanensis 

Ans. nom. nov. 

C. lawii auct. no.i Hook. f. 

Sinhgad, 

Ansari 97575 

Erect, common; leaves broadly ovate ; flowers small. 
Confused with “ C. lawii'' in floras, the true C. 
LAWriHook. f. recently collected from Harischandra- 
ghad, only. 

2.* C. SAHYADRiCA Ans. et Kulk, 
C. panchganiensis auct. 
non Blatt. et McC. 

Ambolighat, 

/if7///:n/'/7/108643 

Erect, confined to Ambolighat ; leaves broadly ovate. 
Confused with Ceropegia panchganiensis Blatt. 
et McC. which is restricted to Mahabaleshwar only. 

3. C. ATTENUATA Hook. f. 

Kasara, 

BiUore 115319 

Erect ; leaves linear. Allied to C. mahabalei Hem. 
et Ans. but distinguished by corolla lobes equal to 
or longer than tube. 

4 a. C. bulbosa Roxb. var. 

BULBOSA 

Junnar, 

Hemadri 117930 A 

Twiner ; leaves fleshy, ovate elliptic or orbicular. 

4 b. C. bulbosa Roxb. var. 

LUSHii (Grab.) Hook. f. 

Pashan, 

Reddi 101214 

Twiner ; leaves fleshy linear to linear lanceolate. 
Taxonomists have merged them together as extreme 
variants of one polymorphic species but in the absence 
of any intermediate forms and the seeds breeding true 
under cultivation, their varietal status is justified. 

5. C. MEDIA (Huber) A s. 
stat. nov. 

(C. evansii McC. var. 
media Hube;) 

Junnar, 

Hemadri 117940 

Twiner. Huber’s treatment of this species as a variety 
under C. evansu McC. is incorrect. 
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Table 1 (Contd.) 


SI. 

No. 

Name of species 

Voucher specimen 

Notes 

6.* C. 

HUBERI Ans. 

Amba, 

Ansari 105033 

Twiner ; flowers white, small, showy, in flat topped 
heads. Restricted to Amba and nearby ghats. Rare 
and worthy of introduction in gardens. 

7.* C. 

santapaui Wadhwa et 
Ans. 

Mahad ghat, 

Wadhwa 109651 A 

Twiner. Infrequent ; endemic to Satara District. 

8. C. 

OCULATA Hook. 

Junnar, 

Hemadri 117939 

Twiner. Common but restricted to Maharashtra. 


Our thanks are due to the Director, Botanical Survey 
of India, for the facilities and to Dr. R. S. Rao, former 
Regional Botanist, for the interest evinced. 

Botanical Survey of L.dia, R. Sundara Raghavan. 
Western Circle. Poona-l, M. Y. Ansari. 

April 1, 1974 (Revised 10-9-1975). 
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VARIATION IN DECAY RESISTANCE OF 
BETULA PUBESCENS EHRH. AGAINST 
POLYPORUS VERSICOLOR 

The problem of variation in decay resistance of wood, 
especially the commercial hardwoods of India, against 
wood rot fungi was investigated only by Bakshi (1962-67) 
and Bakshi etal. (1967). in view of the very little 
work done on this aspect, decay resistance of som.e 
hardwoods such as Betula puhescens Ehrh. (birch), 
Azadirachta indica A. Juss., and Artocarpus hetero' 
phyllus Lamk., against wood rot fungi Polyporus versi¬ 
color was worked out. 

The present communication relates to the work on 
the variation in decay resistance of Betula pubescens 
against Polyporus versicolor L. ex. Fr. 651, a white 
rot fungus. 

The material was obtained from Betula growing 
in the campus of Royal Holloway College, Englefield 
Green, Surrey, England. The tree was about 75 years 
old with a clear bole of 8 * 5 m long and a girth of 122 cm 
at breast height level. Three discs, one at 0‘42m, 


second at 5-2m, and the third at 8*36m high from 
the base of the bole were cut and these were designated 
as Dj, D,j, and D^^j respectively in the present work. 
There was no differentiation of the wood into heart- 
wood and sap wood. From each disc, planks of 2 • 5 cm 
thick were taken from one radius, passing through the 
pith. From each plank, strips of 2*5cm thick were 
cut. From each of these, strips of 2*5cm of wood 
next to the pith and the outermost region were 
removed and the experimental test blocks and the 
adjustment blocks of the size 2 • 5 cm X 2.5 cm > 
0-9 cm (the smallest dimension being along the grain) 
were taken, one each from the inner region, in.iddle 
region, and outer region. 

Culture experiments determining the decay resistance 
of test blocks were conducted in 250 ml Erlenmeyer 
flasks by the soil block method (American Standard 
for Testing and Material D-2017-63 designation). 

Feeder strips of the size 2 • 5 cm X 2 • 5 cm X 0-3 cm 
(the smallest dimension being across the grain) and 
reference blocks of similar size, as those of test pieces, 
were obtained from the wood of Eriodendron. Custo¬ 
mary methods of sterilization were followed after 
which the flasks were inoculated with pure culture 
of P. versicolor three weeks before the commencement 
of test, during which period, the fuijgus attained a 
luxurient growth on the feeder strip. Sterilized test 
blocks, and reference blocks were introduced into 
these flasks after determining their initial oven dry 
weight. Test blocks in triplicate from inner, middle 
and outer regions taken from each of the three different 
heights of the bole were kept in separate flasks. Simul¬ 
taneously, one block, (the adjustment block) from each 
of these regions was maintained in the flasks which 
were not inoculated with the fungus in order to adjust 
the difference, in the final weight of the test blocks, 
brought about by factors other than the causative 
agent. The test was conducted for 16 weeks when 
60-65% loss of weight occurred in the reference blocks. 
Final oven-dry weights of the adjustment blocks and 
the test blocks from which the surface mycelium was 
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removed were determined. Since the loss of weight 
in the adjustment blocks was less than 5%, it was not 
considered for adjustment as suggested by Bakshi 
(1962-67). The percentage loss of weights of the test 
blocks is depicted in Fig. 1, where each reading 
represents an average weight of three test blocks. 



Fig. 1. Variation in decay resistance in Betula 
pubescens. 

Dj : Disc No. 1; : Disc No. 2; Dj„ : Disc 

No. 3. 

It is evident from the figure that there are two definite 
trends of variation in decay resistance in the bole of 
birch; (1) a progressive increase in decay resistance 
of the wood from inner to cuter regions at all the three 
levels in the bole, and (2) an increase in decay resistance 
of the inner wood from base upwards while it is the 
reverse in the outer region of the wood. These observa- 
tions are in conformity with those of earlier workers 


deposited in the cells of wood is less in the juvenile 
stages of the growth of the tree. Quality and quantity 
of the extractives, however, progressively increase 
as the tree grows older. This fact may account for 
the type of vertical variations that have been observed 
in this investigation. The wood of inner region has 
been found less durable than that of middle and outer 
region and this can be explained by the gradual detoxi¬ 
fication of the fungitcxic extractives due to polymerisa¬ 
tion, acid hydrolysis and oxidation (Da Costa, 1973) 
or by the deterioration of the resistance factor with 
the advancement of age and continuous outward 
migration of previously formed resistance factor (Scheffer 
and Hopp, 1949). 

The authors are grateful to the Principal, Royal 
Holloway College, Englefield, Surrey, England, for 
supplying the wood, to Dr. B. K. Bakshi, Director, 
Biological Research, F.R.I., Dehra Dun, for supplying 
the cultures of Polyporus and to the authorities of 
C.S.t.R., for providing a Junior Research Fellowship 
to R.V.R. 

Department of Botany, B. Sundarasiva Rao, 

Andhra University R. Vijendra Rao. 

P.G. Centre, Guntur 522 005, 

August 14, 1974. 
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for various types of woods, Cartwright (1942) in larch 
Scheffer and Duncan (1947) in certain Central American 
and Ecudorian woods, Scheffer and Hopp (1949) in 
Robinia pseudoacacia, Scheffer (1957) in Western red 
cedar, Rudman (1964) in Eucalyptus and Bakshi (1962- 
67) -in some Indian woods. 

Decay resistance of wood in general depends upon 
the quality and quantity of the extractives present 
in the wood (Cartwright and Findlay, 1958, Englerth 
^nd Scheffer, 1954). • The amount of the extractive 


DIE-BACK IN CITRUS AND ITS RELATIONSHIP 
TO CERTAIN CHARACTERS 

Generally chlorosis and shoot growth have been 
used to express the relative degree of die-back. 
Certain other characters like chlorophyll concentra- 
ti'Ons, leaf area, leaf number, dry matter, nutrient 
composition of the leaves are also affected adversely 
in trees showing die-back. An attempt has been 
made to estimate the die-back of citrus trees by 
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Studying partial regression coefficient of different 
characters. 

In this study, investigations were conducted on 
chlorosis, chlorophyll, leaf number, shoot growth, 
dry matter, nitrogen and potassitim of four trees 
each of Excelsior and Foster grape fruit, Kinnow 
mandarin. Ruby orange and Sampson Tangelo in 
March, June and September flushes during the year 
1973 and 1974. The intensity of die-back of the 
individual trees of the different species used in this 
investigation were graded from 1 to 6 on the basis 
of visual observations. 

Correlation coefficients between die-back and 
other characteristics and the regression coefficients 
of die-back on these characters were calculated by 
multiple regression technique-. Among the nutrients 
only nitrogen and potassium were included in the 
study as these were less than the optimum. The 
predictability of die-back with the help of different 
characters was estimated by calculating R-, the 
coefficient of determination-. The correlation 
coefficients of die-back with all the eight characters 
•were highly significant. However, R- values indi¬ 
cated that only three characters, viz^, nitrogen, 
chlorosis and chlorophyll were important in predicting 
the die-back, as their values, ranged from 66% to 
94%. For other characters, the R- values were 
comparatively low, their values ranging from 44 to 
64%, 

An attempt was also made to examine the predict¬ 
ability of die-back (as judged by R-) when nitrogen, 
chlorophyll and chlorosis were not available. The 
regression equations for different combinations of 
the remaining characters and their R- values were 
calculated. The number of leaves when combined 
with shoot growth gave a R- value of 55% which 
rose to 57% when shoot growth was replaced by 
leaf area. When all the three characters, leaf area, 
leaf number, and shoot growth, are taken into con¬ 
sideration for estimation, the R- value rose to 66%. 
ft is interesting to note that R- values of these 
characters when taken individually ranged from. 
44% to 49% only. 

It is clear from above discussion that die-back 
can be estimated efficiently either by taking intO' 
account characters like chlorosis, chlorophyll andl 
nitrogen or by considering characters like leaf area, 
leaf number and shoot growth together. However 
it may be noted that while the maximum value of 
R- was 94% in the first set of characters, it was 
only 66% in the second set of characters. 

Indian Agricultural Research G. K. Gurang. 

Institute, B. B. Sharma. 

New Delhi 110 012, K. A. BaIAKrishnan. 

December 26, 1974. (Revised 22—9-1975). 
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THE INFLUENCE OF SMUT ON THE 
PRODUCTIVITY OF 1SEILEMA LAXUM HACK 

heilema laxiini Hack is a prominent and promising 
fodder grass’- in Ujjain. In a survey of smut diseases 
of graminaceous plants, a majority of flowering stalks 
of/./<7A7//j2 was found to be infected by a fungal disease. 
Preliminary observations showed that the causal orga¬ 
nism was a smut, the Sphacelotheca anayati. The in¬ 
fected spikelets start appearing in the last week of 
September. Ovaries of the infected spikelets trarisform 
into oval dark brown sacs full of spores. The present 
study was undertaken to analyse the effects of smut 
disease on the primary productivity and the energy 
content of the host. 

Healthy and infected plants were collected and analysed 
during late October to assess the above parameters. 
The disc methodwas used to evaluate net primary 
production. The calorific values were detemiined 
with an oxygen bomb calorimeter, and the estimates 
were made by the formula proposed by LiethC 
It is seen that the production rate of infected plants 
was reduced significantly (Table 1). The reduction 
in the net primary productivity (NPP) of leaves may 
be due to the reduction in photosynthetic efficiency 
or due to increased breakdown due to high respiration. 

Table I 


Productivity of healthy and infected leaf mgjh 



Healthy 

Infected 

Signi¬ 

ficance 

level 

Respiration (R) 

Net primary production 

0-J75 

1 00 

5?;: 

(NPP) 

2'445 

0-610 


Gross production (GP) 
GP = NPP -r R 

2-620 

1-610 

1% 


The reduction in gross production (GP) of infected 
plant was 61*5%. Further, from Table T, it is 
evident that there is a proportional increase in the 
respiration with a decrease in the net production in 
the infected leaves. It appears that the infected plant 
was photosynthetically inefficient and at the same time 
catabolically overactive, leading to the significant 
reduction in NPP and GP of the infected plants. Lower 
energy content of the diseased plant parts * indicate 
the nature of the pathogen as a‘consumer (Table II). 
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This reduction was 74% in the stem, 55% in the leaf and 
54% in inflorescence, which was highly significant. 

Table II 


Energy content in caljg ash free dry matter 


Plant part 

Healthy 

Infected 

Signi- 
ficai ce 
level 

Stem 

3183 

2383 

5% 

Leaf 

3655 

2011 

5% 

Inflorescence 

4915 

2782 

1% 


Thus the overall ecopathological effects of smut of 
fseilenia grass reveal reduction in the rate of photo¬ 
synthesis and lower energy status of host plant parts. 
However, these metabolic losses occurred without 


any significant changes in the morphology of Ih® 
host. 

Our sincere thanks are due to Prof. L. P. Mall for 
providing necessary facilities for the work. 

School of Studios in Botany, Km. K. Dawar. 

Vikram University, Ujjai-\ V. P. Sfngh. 

February 19, 1975. 

1. Singh, V. P,, ‘‘ Ecology of grassland of Ujjain,” 
Ph.D. Thesi.s, Vikram University, 1969. 

7. Setlik, I., Bartos, .1. and Kudin, 1., Biol. Plant., 
I960, 2, 292. 

3. Misra, R., Si'^gh. J. S. and Si’igh, K. P., Curr. Set., 

1968, 36, 306. 

4. Licth. H., Proc. of Copenhagen Symposium, Paris, 

UNESCO, 1968. 


SHORT SCIENTIFIC NOTES 


Antifungal Activity of Some Caa Steroidal Lactones 

Withanolides^ and physalins-, a new group of 
steroidal lactones from family Solanaceae have 
been found to possess anti-tumour, anti-inflamma¬ 
tory and antibacterial activity-k In continuation of 
our work on the antifungal activity of Withaferin 
we now report on the activity of other related 
compounds with different substitution patterns to 
establish the structure-activity relationship. 

The compounds(Withaferin A, Withanolide E, 
Withanicandrin, and Physalin B) dissolved in 
ethanol were incorporated in Czepek’s agar medium 
to obtain different concentrations and the antifungal 
activity of the compounds was seen against Asper¬ 
gillus flams, Epiderniophyton floccosum, and Cl ado- 
sporium herbarnm. 

Withaferin A inhibited the growth of fungi in 
concentrations varying from 250 to 500 pg/ml 
whereas other compounds were inactive at con¬ 
centrations of even 1 mg/ml. 

The presence of 4 jj-OH ; 27-OH ; 17 j3 side- 
chain ; 5 jj, 6 p-epoxide, as seen in Withaferin A, 
seems to be significant for the biological activity. 
Withanolide E lacks 4 yJ-OH, 27-OH and has 17 
a-sidechain, whereas, Withanicandrin has 5 a—OH, 
6 a- 7 a-epoxide, both these compounds being 
inactive. It is interesting to observe that physalins 
are almost biologically inactive possibly due to 
their highly oxygenated nature. 

Department of Medicinal P. D, Sethi. 

Chemistry, R. L. Khosa. 

Institute of Medical Sciences, 

Banaras Hindu University, 

Varanasi 221 005, July 21, 1975. 


Wiihaferin, A.^ (4 {f 27-dihydroxy-5 yf 6 /j-epoXy- 
J. -0X0-22 R-witha-2, 24-dienolide) ; 

Withanilide E (14 a, 17 a, 20 a-trihydroxy-5 
6/j-epoxy-l-oxo-17 S, 20 S-22 R-witha-2, 24-dieno- 
iide) ; 

Withanicandrin (5 a-hydroxy-1, 12-dioxo-6 a, 7 a- 
epoxy-22 R-witha-2, 24-dienolide) ; 

Physalin B (22 R-J4 a, 17-14/j’, 26-diepoxy-13, 
20, 22-lrihyclroxy-l, 15-dioxo-16 a, 24-cyclo-13, 14- 
seco ergosta-2, 5-diene-18, 27-dioic acid, 18->20, 
27-> 22 dilactone). 

"T. Lavie, D., Greenfield, S. and Glotter, E.; 
J. Chem. Soc. (C), 1965, p. 1753. 

2. Matsuura, T., Kawai, M., Nakashima, R. and 

Butsugan, Y., Ter. Lett.. 1969, 14, 1053. 

3. Sethi, P. D., Ravindran, P. C., Sharma, K. S. 

and Subramanian, S. S., Indian J. Pharm., 
1974, 36 (5), 122 (and references cited 

therein). 

4. Gupta, R. D., Sethi, P. D., Sharma, K. B. and 

Subramanian, S. S., Ibid., 1970, 32 (3), 70. 


Screening for Genetic Host Resistance Against the 
Bacterial Leaf Spot Disease in Tomato Incited by 
Xanthomonas vesicatoria (Doidge) Dowson"^ 

Bacteria] leaf spot di.sease in tomato incited by 
Xanthomonas vesicatoria is not so very serious in 
India at present. Field observations have, however, 
revealed that the disease can occasionally flare up 
in epiphytotic proportions. Locating genetic 
resistance and breeding resistant varieties will be 
the most effective method of controlling this disease. 
Alexander and Lincoln (1942) reported Lycopersi- 
cum peruvianum Linn, to be the most valuable 
source of resistance in tomato against the disease. 
Avezdezhnova (1967) detected varietal differences 
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in the intensity of the disease though no vajiety was 
found to be entirely resistant. Information on 
varietal resistance to the disease being not available 
in the country, studies were carried out on these 
aspects at the Indian Agricultural Research Institute, 
New Delhi, during the period 1968-1970. 

Eight hundred and forty germplasm lines of 
tomato belonging to the EC (Exotic Collection) and 
IC (Indigenous Collection) series were obtained 
from the plant Introduction Division of the lARI 
and these were screened for resistance. 

Five seedlings of each line were raised in 
earthern pots 30 cm size and the plants were 
inoculated at the flowering stage by spraying the 
bacterial suspension obtained from a culture aged 
24 hours with OD around 0-70—0-87 at 610 m/^. 
A rocker sprayer was used for inoculative applica¬ 
tion of the suspension. High humidity was main¬ 
tained by spraying water on the plants at regular 
intervals. Observations on the reaction of each, 
line was recorded after a period of two weeks. The 
severity of leaf and stem infection, extent of 
yellowing and defoliation were all taken into con¬ 
sideration for rating the lines into the various cate¬ 
gories of resistance. 

Of the 840 lines tested, none was found to have 
any absolute genetic resistance. The lines rated 
in the category ‘slightly diseased’ were as follows : 

EC Lines: EC 1143, 2699, 2751, 2804, 3218, 4532, 
5632, 6050, 6591, 7919, 825.9, 8286, 8741, 9412, 
12489, 12491, 16059, 16271, 16278, 16290, 17168, 
21606, 26318, 27900, 31820, 35237, 35250, 35274, 
35282, 37274, 37301 and 42663. 

IC Lines: ICem P 2, 6504 PI, 13940 A, 16060 PL 

The authors are grateful to the Head of the 
Division of Mycology and Plant Pathology, lARl, 
New Delhi-12, for the facilities provided for 
these studies. 

Rice Research Station, James Mathew.-- 

Mannuthy, Trichur, P. N. Patel, i 

Kerala, April 25, 1975. 

- Part of the theses submitted by the senior 
author to the Post-Graduate School, lARI, New 
Delhi, in part fulfilment of the M.Sc. and Ph.D. 
degree programmes. 

-- Junior Research Officer, Rice Research Sta¬ 
tion, Mannuthy, Trichur. 

t Senior Plant Bacteriologist, lARI, New Delhi-12. 

1. Alexander, L. P. and Lincoln, R. E., Plant 

Disease Reporter, 1942, 136, 51. 

2. Avezdezhnova, G. P., Sh. Trud. Aspir. Molod. 

Manch. Sotrud, 1967, 8, 264. 


Barite Mineralization Near Village Khairasian, Dist. 
Pauri, Garhwai, U.P. 

A promising zone of barite occurrence has 
recently come to light, on the hill-slope, about half 
a km south-west of Khairasain (78° 44' 30" E : 
29° 53' 20" N), located five km south-east of 
Satpuli (78° 42' 45" E: 29° 55' N) on the left 
Dank of Eastern Nayar river. Garhwai Dist., U.P. 
The mineralized zone is associated with the lowest 
quartzite member of the Nagthat Formation near 
its contact with the underlying greenish grey phyl- 
lites of Chandpur Formation. A barite band 
varying in thickness from 1 to l-5m occurs con¬ 
formably overlying the associated quartzite and 
phyllite which have a regional NW-SE strike with 
50°-55° southwesterly dips. The continuity of 
barite along the strike has been traced for over 
1/2 km. towards the north-east of Malethi. 

The 'barite is coarse and is of grey, greyish 
white, white and buff colours. Coarse crystalline 
variety of barite is found as vein fillings along frac¬ 
tures and joints in the adjoining quartzites. Micro¬ 
scopic study has revealed strain effects like bent 
cleavages and twin lamellae and granulation along 
fractures. Chalcopyrite, galena, sphalerite and 
pyrite are present in small amounts, apart from 
irregular patches of secondary iron oxides. 

As the known occurrence of barite in the 
Himalaya are mostly associated with carbonate 
suite of rocks, the association of barite mineraliza¬ 
tion with metaclastic sediments in the present area 
is of interest. Association of barite beds inter- 
layered with quartzites of Pre-Cambrian age has 
also been recently reported from Talya, Chitradurg 
District, Karnataka (Radhakrishna and Srinivasaiya, 
1974). 

The origin and economic viability of the barite 
occurrence near Khairasain is being investigated 
and shall be reported soon. 

The authors are grateful to Prof. R. S. Mithal, 
Head of the Department of Geology and Geo¬ 
physics, for extending facilities for the above 
study. 

Department of Geology and J. K. Gupta. 

Geophysics, N. G. K. Nair. 

University of Roorkee, R. S. Chaturvedi. 

Roorkee (U.P.), July 22, 1975. 


1. Radhakrishna, B. P. and Srinivasaiya, C., 
“Bedded barytes from the Pre-cambrians of 
Karnataka.” Jour. GeoJ. Soc., India, 1974, 
15, 314. 
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Black Rot’ of Pineapple—A New Record from South 

India 

Pineapple {Ananas comusus L.) does not suffer 
from any major fungal pathogens in the field, but 
after harvest, ‘Black rot’ or ‘Fruit rot’ is found to 
be the chief cause of deterioration of the stored 
fruit. The causal fimgus has been identified as 
Thielaviopsis paradoxa van. Hon. 

The infection generally starts at the cut end of 
the stem, in the form of small, circular, water 
soaked spots which are very soft. With the 
advance of the disease the spots enlarge and! 
coalesce forming a large black patch extending . 
throughout the fruit. The inside tissue is also* 
invaded by the fungus, becomes very soft, black, 
watery and emits a foul smell. Market surveys, 
conducted during the past two years have shown, 
that the total loss of fruits due to the rottage may 
be as high as 

A critical perusal of literature indicates that this 
disease is a new record from South India. Chemi¬ 
cal control trials conducted at this Institute have 
shown that dipping the fruits five minutes after 
harvest in thiabendazole {1000 ppm) or benomyl 
(2000 ppm,) would ensure good protection against 
this disease. 

Thanks are due to Dr. G. S. Randhawa, Director 
and Dr. H. S. Sofii, Sr. Plant Pathologist, for their 
interest in this study. 

Div. of Plant Pathology, T. S. Sridhar. 

Indian Inst, of Hort. Research, 

255, Upper Palace Orchards, 

Bangalore-6, August 4, 1975. 


Ephelis oryzae Syd. on Some Hosts New to India 

Different species of Ephelis have been reported 
on different hosts in India^'k During 1966 and 
1974, Ephelis spp. was collected on some grasses 
(Eragrostis treniuJa"''", Hochst., E. ciliaris R. Br. var. 
darker^ Echinocliloa colona'^ Link, Penmsetum 
alopeciiros''' Steud., Paspaliim distichiim* L.) and 
millets (Paspaliini scrobiculatum'^ L. and Setaria 
Mica Beauv.), at J.N.K.V.V. Farm, Jabalpur. 
Diseased samples of Oryza sativci L. from Surguja 
and of Bastar Districts also revealed the presence 
of this fungus. In all the cases, the causal 
organism transformed the panicles into a compact 
agarbatti-\\k.t shape. 

On the basis of symptomatology and morphologi¬ 
cal characters, the present organism is identified 
as Ephelis oryzae Syd. The specimens have been 


deposited in the Central Herbarium of Plant 
Pathology, J.N.K.V.V., Jabalpur, M.P. 

Department of Plant Pathology & R. P. Mishra. 

Plant Breeding and Genetics, B. S. Pall. 
J.N.K.V.V., Jabalpur, M.P., July 4, 1975. 


* New host records for the country, 
t New host record for the State. 

1. Butler, E. J. and Bisby, G. R., Scientific 

mono. I. 1931, p. 156. 

2. Mohanty, N. N., Indian Phytopatli., 1964, 17, 

301. 

3. Sydow, H., Ann. My col. Berk, 1914, 12, 484. 

4. Venkata Krishniah, N. S., Curr. Sci., 1964, 

15, 160. 


Record of Plutella xyhstella Linn. [ = macuUpennis 
(Curt.)] as a New Pest of Amaranthus viridis in 
Karnataka 

Plutella xylostelUi L. is an important pest of 
cruciferous crops attacking nearly 39 different host 
plants of the family'^ apart from a number of 
weed hosts recorded-. Some of the non-cruciferous 
crops attacked are onion‘d, maize‘% beet root, Salsola 
kali (Chenopodiaceae) and Cires arietinus (Papi- 
lionaceae)-"' and okraL 

Recently (October-December, 1974), the cater¬ 
pillars of P. xylosrella were found along with the 
caterpillars of Hymenia fascialis on leafy vegetable, 
Amaranthus viridis in a few localised patches in 
Doddaballapur Taluk, Bangalore District. The 
nature of damage is similar to that met with on 
cruciferous crops. The present observation is the 
first record of an infestation of the pest on 
A maranthus viridis. 

Department of M. Vishakantaiah. 

Entomology, B. L. Visweswara Gowda. 

University of 
Agril. Sciences, 

Hebbal, Bangalore 560 024, 

July 1, 1975. 


1. Anonymous, F.A.O. Plant Prot. Bull., 1971, 

19 (4), 89. 

2. Harcourt, D. G,, Canadian Enl., 1957, 89, 554. 

3. Kanervo, V., Valr. Maatalousk. Jidk., Finland, 

1936, No. 86, p. 86. 

4. Kartzov, A. S., Progressive Fruit Growing and 

Market Gardening, Petrograd, 1914, No. 6, 

p. 31. 

5. Reichradt, A. N., Plant Pests attached to the 

Petrograd Committee of Rural Economy, 
Petrograd, 1921, No. 1, p. 6. 

6. Turati, E. and Zanon, V., Atti. Soc. Ital. Sci. 
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REVIEWS AND NOTICES OF BOOKS 


Proceedings o£ the Symposium on Physical and 
Dynamic Climatology held at Leningrad, USSR, 
in August 1971. (World Meteorological Organisa¬ 
tion, Geneva), 1975. Pp. 398. Price : not given. 

The subject of Physical and Dynamic Climato¬ 
logy was discussed in the Symposium under 6 sub¬ 
themes. There were one or more invited review- 
papers under each sub-theme and 30 contributed 
papers in all. 

The discussion on the sub-theme Energy Budget 
of the Earth clearly brought ^ out that radiation 
balance was one of the key-problems in Physical 
and Dynamic Climatology. 

An important contribution on the sub-theme 
Numerical Models of Climate which is of special 
interest to us in India, is a mathematical model 
which, besides showing other changes between 
summer and winter, depicted well the mon&oonal 
changes in India. This contribution as well as the 
other papers clearly brought out that the new 
physico-mathematical approach to the problem of 
climate has given an entirely different complexion 
to the subject of climatology as known hitherto. 
In fact, the participants in the symposium felt 
that a new discipline has emerged which could be 
named as Climatonomy. 

The papers and discussions on Satellite Clima¬ 
tology revealed that although a vast amount of new 
material for climatological research has become 
available, there were important parameters like the 
total solar energy output which cannot still be con¬ 
tinuously monitored by the Satellite technique. 

One of the important papers on The General 
Circulation of the Atmosphere related to the deve¬ 
lopment of a new model of tropical circulation; 
incorporating higher and lower latitude effects. 

The most exhaustive discussions during the sym¬ 
posium were on the topic Climatic Fluctuations 
a fid Modifications. Evidence was presented in 
plapers, of man-made changes of climate and of 
the large-scale effects of carbon dioxide and 
aerosols on climate. There were also papers 
showing that over long geological intervals, tectonic 
movements and ocean-continent-atmosphere feed¬ 
back mechanisms have profound influence. 

A basic conclusion reached by the participants 
in the symposium was that the present state of 
knowledge was not advanced enough to lead toi 
any plausible prediction of climate and that, there¬ 
fore, there was imperative need to continue and 
intensify research in this field. 


The proceedings of the symposium would be a. 
valuable addition to any library containing publica¬ 
tions on Atmospheric Sciences. 

C. Ramaswamy. 


Microbial Communities in a Forest—Rendzina 
Ecosystem—The Pattern of Microbial Com¬ 
munities. By I. M. Szabo. (Academini Kiado, 
Publishing House of the Hungarian Academy of 
Sciences, Budapest), 1974. Pp. 376 -J- 408. Prico 
$ 25.00. 

In recent times, the Microbial ecology of soils is 
receiving increasing attention because of the crucial 
role, the microbes play in the recycling of elements, 
the energy flow thi'ough the microbial community 
and the detoxication of pollutants. There is a great 
need for a thorough understanding of their activities 
to regulate the phenomena. 

The book presents, the results of the elaborate and 
intensity studies of the author and his colleagues on 
the pattern of microbial communities in an extremely 
restricted ecosystem, the Forest-Rendzina. The^ 
author states that one of the purposes of the studies 
is “To recognise general principles which govern 
the activities of a complex saprophytic community 
in soil” but it is doubtful whether he has struck 
any new ground. Conceeding the fact that there 
exists really no satisfactory method for classifying, 
soil microorganisms, the author has not presented 
any new concept or idea in this regard. He has 
again mainly used taxonomic approach, using both 
conventional and computer techniques. 

The versatility of the biochemical activities of the 
microorganisms and their extreme diversity have 
made it very difficult to correlate a particular type 
of soil with specific types of microorganisms as one 
could do with vegetation. Dr. Szabo writes 
“individual soil ecosystems have characteristic micro¬ 
bial communities of particular species combination 
which may in some degree repeat themselves in 
similar ecosystems” ; but soon he comments that 
populations may be “functionally similar but differ 
in species composition”. He gives his own 
observations on the four different sites investigated. 
Unfortunately the book does not give complete 
details of the soil parameters at the four different 
sites from where the samples were collected, to 
enable the reader tO' arrive at his own evaluation. 
At the same time, the author cannot be blamed 
for not correlating the results as there are many 
inherent difficulties in attempting such a correlation. 
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Notwithstanding the above, the book has plenty 
of refreshing information which a soil microbio¬ 
logist will enjoy reading. The first chapter deals with 
the description of the ecosystem followed by a 
chapter on the pattern of growth of soil inhabiting 
microorganisms. He suggests classifying the ‘'local 
events in soil as ‘active’, ‘declining’ and 'inactive’. 
Jn the next chapter, he brings out once again the 
crucial role of moisture and temperature in regulat¬ 
ing soil biological phenomena. Chapter four deals 
with the actinomycete flora of the system. The 
observation that the larva of the insect St. Mark’s 
fly (Bibio marci) dominates the soil invertebrate 
population is interesting. The author has also 
investigated the microflora of the gut of this larva 
and its role in litter decomposition. 

In his studies on the rhizoplane microflora of 
black locust (Robinia pseudoacacin), the principal 
vegetation, he observes that the seedcoat microflora 
are not able to colonize the rhizosphere, as they 
are unable to stand the competition of the form, 
a finding which is significant. 

It is in the last chapter that Dr. Szabo comes 
out with some of his beliefs. He is very forth¬ 
right in refusing to accept Quastel’s suggestion of 
treating soil as tissue in studying soil metabolism— 
an idea which is quite fashionable with many 
practicing soil microbiologists. He also disagrees, 
with Kononova’s Ideas on humification processes. 

While the book has several limitations and draw¬ 
backs, it is a valuable addition to any library dealing 
with microbial ecology”. 

V. N. Vasantharajan. 


Arthropods as Final Hosts of Nematodes and 
Nematomorphs. By M, R. N. Shephard. (Com¬ 
monwealth Agri. Bureaux, Farnham), Pp. 248. 
Price not given. 

The author has made a valiant effort in br'nging 
together the available bibliography on this topical 
subject and it should prove vei-y useful to all the 
investigators in this research field. As the author 
himself has pointed out in the open'ng page of the 
book, it is very difficult to keep up to date with all 
the literature that is being published because of the 
vast research activity going on in the various scienti¬ 
fic laboratories of the world. However, since this 
has been published in 1974, perhaps the author 
could have brought it up to date up to the end of 
1973 instead 1972. 

The bibliography is very well compiled and the 
brief abstracts presented with most of the references 
would help greatly the researcher in getting an idea 
about his requirements. 

G. SWARUP. 


Water Plants of the World. : A Manual for (he 
Identification of the General of Freshwater Macro¬ 
phytes. By Christopher D. K. Cook, Bernard, J. 
Gut, E. Martyn Rix, Jakob Schneller and Marta 
Seitz. (Dr. W. Junk, bv. Publishers, Hague), 1974. 
Pp. viil 4- 561. Price Dutch Glds. 120. 

Water plants have received greater attention in 
recent years, largely because of their value as food 
for game animals, their tendency to foul and choke 
waterways, their association with mosquito breeding 
and their role in aquatic ecosystems. These plants, 
especially the underwater aquatics (e.g., Echinodorus, 
Cryptocotyne, Vallisneria, Cabomba) act as oxygena¬ 
tors to keep the water clean and healthy for the 
fishes. The present work is chiefly designed as a 
manual for the identification of freshwater macro¬ 
phytes, but it also includes several semi-aquatic 
and marshland plants. The book describes c* 470 
genera belonging to the Charophyta (algae), 
Bryophyta (mosses and liverworts), Pteridophyta 
(ferns and fern-allies) and Spermato phyla (74 

families). There are two general Identification 
keys to the families and genera, one based on 
reproductive structures and the other on macro¬ 
scopic vegetative characters. The families and 

genera are described in an alphabetical manner. 
Within the families, there are keys to the genera 

followed by their description and notes on the 

number of species, distribution, ecology, floral 
biology, systematic position and economic uses of 
noteworthy species. Taxonomic monographs and 
selected bibliographies are listed for several families 
and genera. The book is garnished with 426 line- 
drawings of carefully selected water plants depicting 
the habit, vegetative and floral parts, fruits and 
seeds. The illustrations of rare, interesting and 
unique species like Regneltidiiim diphyUnm Lindm., 
Ranalisma humile Hutch., AUenianthcra philoxcroides 
Griseb., Cyperns papyrus L., Aldrovanda vesiculosa 
L., Hanguana malayamim Merr., Barclaya longi- 
folia Wall., Ondinca purpurea Hartog, Victoria 
amazonica Sowerby, Trapella sinensis Oliver, 
Podostemonads, Duckweeds, etc., add to the value 
and utility of the book. There is a useful glossary of 
technical terms, and a general index to family and 
generic names. 

This informative and well-illustrated manual 
makes a pleasant reading that should prove use¬ 
ful to botanists, non-botanists and aquarists 
interested in the identification of common water 
plants, and in the use and management of aquatic 
ecosystems. There are at present few professionally 
written books on aquatic botany. This book with a 
taxonomic bias should serve as a valuable guide to 
the common fresh-water aquatics of the world. 

J. K. Maheshwari. 
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OPTICAL ACTIVITY IN 1, 1-BINAPHTHYLS 
SHYAM SINGH 

Raman Research Institute, Bangalore 560 006 


Abstract 

A general discussion of the optical activity and the optical stability of 1, I'-binaphthyls 
is presented. Determination of the absolute configuration in such systems with the help of 
asymmetric synthesis, optical displacement rule and cotton effects associated with the shortwave 
band of the electronic absorption spectra is discussed. 


A FTER the problem of the origin of optical 
activity in biphenyls^ - was solved, the same 
principles were applied to 1, 1'-binaphthyls (A)^. 
1, r-Binaphthyls are ‘atropisomers’ in which under 
normal conditions the achievement of planarity 
becomes improbable ; thus they possess optical 
activity. 1, l'-Binaphthyl-2, 2'-dicarboxylic acid once 
resolved, did not racem’-se"^. I, I'-Binaphthyl-S, 8'- 
dicarboxylic acid'"’'*^'^ was prepared in an optically 
active form ; it exhibits a remarkably low optical 


s *1 



stability. The curious fact is that 1, I'-binaphthyl- 
5, 5'-dicarboxylic acid'^"^^, which has no carboxylic 
acid group in the interfering positions (c.g.. 8, 8' and 
2, 2') is optically more stable than 8, 8'-dicarboxylic 
acid. Another similar example, where the amino* 
groups are not substituted in the interfering posi¬ 
tion of 1, I'-binaphthyl, is 4, 4'-naphthidine^~. The 
deamination of optically active 4,4'-naphthidine at 
low temperatures yields optically active 1, T-bi- 
naphthyl (half life 13 min. at 50“ in N, N-dimethyl 
formamidei‘^’14). The spontaneous crystallisation of 
optically active 1, I'-binaphthyl from its racemic 
melt^^ has been reported. 

The degree of optical stability of chiral 1, D-bi- 
naphthyls depends mainly upon the effective size of 
the blocking barriers but the 8, 8'-dicarboxylic acid 
and its esters (flat groups) are exceptions. It was 
thus evident that an explanation of the low optical 
stability of 8, 8'-dicarboxylic acid, with two -COOH 
groups in blocking positions, must be sought out¬ 
side the bounds of the simple obstacle theory of 
restricted rotation. A suggestion was advanced"^^ 
that intramolecular overcrowding^ in this acid 


produces a state of strain which is relieved by 
distortions; these distortions are favourable to the 
occurrence of optical inversion by decreasing the 
barrier. On the basis of the studies on a set of 
8,8'-disLibstituted compounds it was concluded that 
the energy of racemisation is innuenced by 

the following factors, viz., steric barrier to^ 

restricted rotation, the gain in resonance energy 
(E^) in the transition state, and the ground-state 
strain (E^,) of the molecule; ™ — 

The entropy of activation and the con¬ 
formation of the transition state also modify E 
A large number of chiral compounds in the 
biphenyl series and some in the 2,2'-positions of 
1, T-binaphthyl series with a bridge running fromi 
one ring to the another have been reported during 
last 25 years. In such cases, the overlap of the 
substituents in the suitable positions is not the only 
principal cause of the restricted rotation; the 
angular strain in the transition state of racemisa¬ 
tion is also responsible. Before 1972, only the 
2,2'-bridged compounds were known as the opti¬ 
cally active 1, T-binaphthyls ; they are formed in. 
such a manner that a ring larger than a nvc-mcm- 
bered one results. A six-membered bridged com¬ 
pound, 9, lO-dihydro-3, 4, 5, 6-dibenzophenanthrcne'<* 
is optically active 30*8 kcal. molc">). This 

is described as a dissymmetric nonasymmetric"^ mole¬ 
cule. When the 2,2'-positions arc joined with a 
saturated chain resulting in a scvcn-mcmbcrcd ring, 
the compounds are optically more stable than those 
with six-membered ringsThe optical stability of 
the 2,2'-bridged 1, I'-binaphthyls cannot be com¬ 
pared with that of iinbridged 1, I'-binaphthyls, 
because the /ru/rv-passing route is not available. The 
low optical stability is in fact a dramatic change in 
the 2, 2'-bridged 1, I'-binaphthyl series as the cor¬ 
responding unbridged 2, 2'-disubstituted 1, I'-binaph¬ 
thyls are completely optically stable. The reason 
for this low stability in bridged compounds is that 
the passage through the planar transition state is 


* For an explanation of the significance of this 
term see Mislow, K., Introduction to Stereoche'mistry, 
Benjamin, Inc,, New York, 1965, p. 27. 
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Subsiitueiit 
Si. at position 

No. 


Optical Activity hi H -Biiiaphthyh 

Tablf i 

Subs tituted U V-binaphihyls ysliicli racemise _ 

kcai. kcai. Real. 

niole~i mole"^ mole ' 


e.s.u. Ref. 


S S' 


1. 

H 

H 

22-2 

12-J 


H 

COOH 

22-4 

12-0 

3. 

COOK 

COOH 

22-1 

11-3 

4. 

COO Me 

COOMe 

22-0 

11-6 

5. 

COOH 

COOMe 

21-6 

11-4 

6. 

CH.OH 

CHoOH 

29-2 

12-6 

7 

CH.OH 

COOMe 

25-8 

12-0 

8. 

CH, 

CH., 

27-6 

11-0 

9. 

COO 

COO- 

26-0 

15-2 

10. 

COO- 

COOEt 

25-7 

14-0 

U. 

H 

COOMe 

23-6 

12-5 

12. 

H 

CHiOH 

26-0 

12-4 

13. 

H 

CH, 

25-3 

11-7 

14. 

COOH 

CH, 

25-3 

11-6 

15. 

CHXOOH 

CHoCOOH 

32-0 

14-3 


5 

5' 



16. 

COOH 

COOH 

24-1 

12-3 

IT 

COO" 

coo- 

24-9 

12-9 

18. 

COOMe 

COOMe 

23-8 

12-2 


23-5 

21 -9 

- 5-2 

14 

23-5 

21-8 

-- 5-5 

14 

24-4 

21 -5 

9-1 

14 

23-8 

21 -4 

- 7-5 

14 

23-7 

20-9(5) 

-^8-4 

14 

29-8 

28-4 

.... 3.4 

1 7 

27-2 

25-1 

6-2 

1 7 

30-4 

26-8 

9-4 

1 7 

22-5 

25-4 

-1 9-2 

14 

24-0 

25-1 

■! 3-2 

14 

24-1 

22-9 

-3-5 

I 8 

26-7 

25-3 

-3-8 

18 

27-2 

24-6 

- 7-3 

18 

27-4 

24-6 

• 7-7 

20 

29-6 

31-2 

•i 3-6 

32 


25-4 

23-5 

5-9 

14, 

19 

24-8 

24-3 

- I - 5 

14, 

19 

24-8 

23-2 

- 5-1 

14 



mainly due to considerable reduction in the degree 
of interplanar angle in their ground state compared 
^^■ilh the unbridged ones, thus the molecule requires 
lesser energy to pass through the transition state. 
On the basis of optical stability 1, r-binaphthyls 
can be divided into two categories : 

1. Those which racemise (Table I). 

2. Those which do not racemise (Table II). 

Table II 

Substituted 1, V^bimphthyls which do mt racemise 


Substituent at positions 


2 

2' 

3 

3' 

5 

5' 

Ref. 

COOH 

COOH 

H 

H 

H 

H 

4, 16 

NH. 

NH, 

H 

H 

H 

H 

21 

CH.OH 

CHoOH 

H 

H 

H 

H 

16 

SO3H 

SO3H 

H 

H 

H 

H 

22 

OH 

OH 

COOH 

COOH H 

H 

23 

NO, . 

NOo 

H 

H 

SO3H 

SO,H 

24 

— - 

-- 

- ... — 

_ _ 

. 




StEREOCHEMICA L CoRUELA'nONS 

Mainly the following methods have been applied 
to skewed biaryls (inherently dissyniniclric) to 
determine absolute configuration. 

(1) Asymmetric Sy/ithrs’is.~~~\n this nicthud 
asymmetry is introduced in the course of a reaction, 
which involves the prefcrLMitial fornialion of one 
or the other cliastcrcoisomer in the reaction c>r db 
substance with, an unsymmclrical reagent p 

where is the reaction rate constant for Icavoruta” 
lory isomer and is the reaction rate constant 
for dextiorotatory isomer. 1 he reagent approaches 
the part of the molecule to be reduced froni the 
less hindered side. Mccrwoiiv Ponndorl-Verley 
(M-P-V) reduction of a keto group lias proved 
effective--'. A binaphthylic ketone (IV) (Fig. I) 
has been reduced-^ by centrally asymmetric 
alcohols of know'n absolute conligiiratioii and > 
resulted in configurational determination of biphenyls j 
and later of 2,2'-substitLited 1, l'-binaph(hyl.s~'. 1 
The - stereospecificity of this method is generally 
applicable one. The ketone (IV) differs from 
ketones RR'C rz O in the classical M^F^«-V reduC' 
tion in two ways : (n) it can exist in enantiomeric 
forms, {b) hydrogen transfer to either face of the 
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carbonyl group ia a given enantiomer produces the 
same alcohol. This is because, ketone (IV) is 
dissymmetric nonasyinmetric. From inspecting 
models of the transition state, one expects that 
reduction of the R-isomer in S-octanol would take 
place quicker than that of the S-isomer. As S-(-f-)- 
2-octanol produces R-(— )-alcohol (V in Fig. 1) 
which is derived from (-f)-l, l'-binaphthyl-2, 2'-dicar- 
bo.xylic acid (I in Fig. 1) ; this process relates the’ 
R-configuration for the corresponding optical 
isomers of the compounds in Fig. 1. 



Fig. 1. Structures of some 2,2'-disubstituted 
1, r-binaphthyls. The R-confignration has been 
assigned on the basis of asymmetric synthesis and 
chemical correlation-". 


(2) Optical Displacement ,—The success of 
Freudenbergs displacement rule in the centrally 
asymmetric chiral molecules has been discussed-'^ 
in terms of the similarity in the size and the shape of 
the molecules to be compared. It is suggested that 
similar shifts in optical rotation take place in 
related derivatives of biaiyls of the same configura¬ 
tion, and they make a basis for a chemical correla¬ 
tion. Using polarisability theory of optical rota¬ 
tory power, the S-configuration has been assigned 
to (-l-)-9, lO-dihydro-3, 4, 5, 6-dibenzophenanthrenet 
(VI). Therefore^ its synthetic precursor, (—)-2, 
2"-dicarboxylic acid (I), has also S-configuration. 
The absolute configurations of these compounds-^ 
confirm the validity of this rule. 2, 2'-Bridged com¬ 
pounds derived from S-(—)-6,6'-dinitro-2,2'- 
diphenic acid--'^ and S-(—)—6, 6'-dichloro-2, 2'- 
diphenic acid-"^ have stronger dextrorotatory power 
than their parent unbridged acids. 2,2'-Bridged 
compounds derived from S-(-f )-6, 6'-dimethyl-2, 2'- 
diphenic acid agaSn show considerably larg,er 
dextrorotation. On the basis of these findings it 
has been proved^s that going from unbridged to 
2, 2'-bridged biaryls which involves a change in the 
interplanar angle, reflects a characteristic change in 
the sign and the magnitude of the optical rotation. 
It follows the general 'optical displacement rule’ that 


a symmetrically substituted hindered biaryl has the 
S- or the R-configuration, if in going from an 
unbridged to a bridged system, the optical activity 
SLiffers a marked shift in the positive or the nega¬ 
tive direction respectively. 

(3) Chiroptical Effects .—^The detailed study of 
optical rotatory dispersion (ord) furni.shes useful 
information about configurational assignment-". The 
usefulness of ord curves for such a purpose in 
optically active ketones of known absolute cnfigiira¬ 
tion has been tested. Circular dichroism (cd) of 
inherently dissymmetric chromophorcs (skewed 
biaryls) is extremely useful in separating the indi¬ 
vidual electronic transitions responsible for the total 
Cotton effect-*'. From the results of these two optical 
properties of chiral molecules it is concluded that the 
Cotton effect is related to the configuration of 
compounds. An enantiomeric pair of molecules 
have similar Cotton effects of opposite sign. 

Optical Rotatory Dispersion and Absolute 
Configuration of 1, U-Binaphthyls 

Spectroscopic observations"" have been collected 
for a series of unbridged and bridged biphenyls 
and imbridged and bridged 2, 2'-disubstituted 1, U- 
binaphthyls. Their configurations have been related 
to the compounds whose absolute configurations 
were already assigned by some other standard' 
method. A change in, conformation brings about 
a characteristic change in ord Cotton effect curve. 
The long-wave Cotton effect of the 2, 2'-bndged 
•biaryls is generally accompanied by a Cotton 
effect at shorter wavelength, of opposite sign and 
■of greater amplitude. The Cotton eflect at the 
shorter wavelength usually dominates the sign of 
rotation in the visible region. For 2, 2'-bridgcd 
biaryls having the R-configuration, the sign of the 
long-wave Cotton effect is negative for 6, 6'-dinitro- 
derivatives and positive for 6,6'-dichloro and 6,6'- 
dimethyl derivatives of biphenyl and 2,2'-disub- 
stituted 1, U-binaphthyls. 

Unbridged 1-, I'-binaphthyls possess complex u.v. 
absorption spectra^^t dominated by maxima at about 
285 and 230 nm. It corresponds to the complex 
ord spectra. Two ord Cotton effects for 1, 1'- 
binaphthyls with -CH.OH, -CH.^Br, -CH.. -COOH, 
-COOMe, -CONHo groups substituted In the 2,2'- 
positions, centred at 285 nm and below 250 nm 
respectively, were observed:^". In all the cases a 
positive or a negative 285 nm Cotton effect cor¬ 
responds to the R— or the S—configuration respec¬ 
tively. A study of u.v. absorption spectra of 1, 1'- 
binaphthyl-'^'^ and 8, 8'-disubstituted 1, l'-b‘naphthylS'^- 
between 200—320 nm in ethanol has revealed more 
details. The ord spectrum of (-|-)-l, I'-binaphthyh'^-^ 
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at 8' C in ethanol exhibits a negative Cotton effect 
centred at 285 nm confirming its S-configuration 
in conformity with X-ray crystallographic studies-*-*. 
The ord spectra of twelve optically active 8,8'- 
disubstituted I, I'-binaphthyls^'- exhibited in addi¬ 
tion to a positive or a negative Cotton effect for 
R- or S-configuration respectively, a very strong 
negative or positive Cotton effect associated with 
the short wavelength u.v. absorption band. 

Bridging with a saturated chain containing two 
carbon atoms incorporating the 2,2'-positions of 
i, r-binaphthyl changes bathochromically the u.v. 
absorption pattern compared whth the unbridged 
compounds particularly at long wavelengths ; bands 
at 320, 328, 335 and 348 nm appear^^. Compound 
(VI in Fig. 1) shows a bathochromic shift of Cotton 
effect associated w’ith its u.v. absorption shift; its 
Cotton effect is of enormous amplitude (1,570,000°) 
centred near 250 nm. In contrast, the ord curves 
of the bridged compounds, forming a seven-mem- 
bered ring with the 2, 2'-positions, have u.v. absorp¬ 
tion spectra dominated by ma.xima at 220, 232 and 
306 nm. The bathochromic shift of the long wave¬ 
length absorption band at 283 and 293*5 nm of 
1, r-binaphthyF^ itself, in comparison with these 
bridged compounds also appears in ord curves 
yielding two Cotton effects of opposite sign, centred! 
near 300 nm and below 240 nm respectively. A 
positive 300 nm Cotton effect corresponds to the 
R-configuration. 


Circular Dichroism and Ansoi.uiL Cons icjura- 
rioN OF 1, I'-Binapmthyi.s 

As pointed oiil earlier the cd curves are 
extremely useful in identifying the electronic transi¬ 
tions which are solely responsible for the individual 
Cotton eflects. Intensity in the cd curves is 
analogous to extinction coenicient in the absorption 
spectrum and amplitude in the ord curve. All of 
them together characterise the internal chirality of 
chromophores present in a molecule. The sign of 
the cd curves corresponds t,o that of the related ord 
curve. The advantage of cd over ord is that the 
overlap of the tails in the bands of the lallei' is 
reduced in the former. It assists in the idcntilica- 
tion of weak optically active transitions gcnei'ally 
not seen in ord. The cd studies have been undci- 
taken in 2,2'- and 8, 8^-disubslituted I, I'-hinaph- 
thyls^J* -*-. Unbridged 2, 2'-disLibslitiilcd and 8, 8'- 
disub.stitiited 1, I'-binaphthyjs have a negative 285 nm 
Cotton effect corresponding; to the S—coniigLirut ton. 
All the 1, I'-binaphthyls bridged in the 2,2'-po.si- 
tions provide cd curves at 270 and 310 nrn of 
opposite signs ; they correspond to the oppositely 
signed ord curves centred near 265 and 300 nm 
respectively. Like in oixl, a negative 300 nm cti 
Cotton effect corresponds to the S-configuration. 
Furthermore, a negative cd band at shortest wave¬ 
length (- 220 nm) and a positive one 15-20 nni 
higher, is characteristic of vS—configuration'^** 

(Table HI). 

Ill 


TAl.Lt 

Correlation of configuration through cd in the short haveiength (214-2 40 i m) ration 


Substituents Sign of Negative Wavelength Positive 

at positions rotation e.xtremiim at [(9] 0 extremum 

at 589 nm 


s s- 


H 

H 

(-) 

214* 

220 


225 

Me 

Me 


(-590,000) 


( 

I 825,000) 

(-) 

218* 

222*5 



COOH 

COOH 

(-) 

f-320,000) 

223* 

232-5 

( 

( !2()0,0()0) 
240*** 

CH.Br 

CH.,Br 

(-) 

(-5000,000) 

228* 

238 

( 

1 420,000) 
241 

CH 2 COOH 

CH.COOH 

(~) 

(-760,000) 

220* 

226 

( 

; 142,000) 
230*** 

CH,(Py)-r- 

CH,rP} )-.f 

(~) 

(-340.000) 

214* 

222*5 

( 

i 135,000) 
231 ’** 

2 

2' 


(-940,000) 


( 

! 280,000) 

Me 

Me 

(-^) 

221* 

224*5 


228 ■ 5 * 

-__ 



(-590,000) 


(■ 

! 1240,000) 

• Wavelength in nm. 


Number in the parentheses represent the molar ellipticity [6], 
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Fntnck-Condoii Factors for the Electronic Bands 


FRANCK.CONDON FACTORS FOR THE ELECTRONIC BANDS OF THE SECOND NEGATIVE 

SYSTEM OF O2+ 

M. L. P. RAO, V. K. B. KOTA, D. V. K. RAO and P. T. RAO 

Department of Phy.sics^ Andhra University. Waltair 530003. India 


Abstract 

The Franck-Condon factors for the second negative system of O.,' is recalculated by 
the method suggested by T. Y. Wu. For the case of Morse Oscillators, an approximate method 
is suggested and tested by calculating the Franck-Condon factor for the (0, 0) band of the 
second negative system of ^^’O.j . 


IN many problems, it is necessary to have a theoretical 
* knowledge of the relative band strengths for the 
various bands in a band system for the estimation of the 
temperature of the emitting gas (Stellar atmosphere, 
aurora night sky) from the relative intensities of the 
bands of a molecule. These are usually approximated by 
Franck-Condon factors the squares of the 

overlap integrals of the vibrational wavefunctions 


and of the upper and lower electronic slates 
respectively, 

00 

= I i' =" I J 'Ar' (Ofv' (r)itrl- 0) 

c 

Equation (1) neglects a number of factors, including the 
dependence of the electronic transition moment on tl.c 
intemuclear sep^J’^tion r and rotation vibration intej- 
action^. 
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For the evaluation of Franck-Condon factors, various 
approximate methods have been suggested-’"’. Ta- 
You Wu^ suggested a method that enables the overlap 
integrals to be evaluated semi-analytically and applied 
to the calculation of the Franck-Condon factors of the 
bands of second negati\-e system of Oo'^ It can be easily 
seen from his results that the vibration sum rule^ is not 
satisfied. Therefore, it is considered worthwhile to 
recalculate the Franck-Condon factors of the bands of 
the second negative system of using the latest 

constants of Bhale a ;d Narasimham®. The results of 
the present calculation are compared with those of 
T. y. Wu as shown in Table I. 

Table I 

Frcmck'Condon factors of the bands of the second 
negative system of O f 


(v" ~ m) ! m I ^ 


expf- V(Z 


i rk") 

For a is not equal to 


fZV)] 
Ifl I 


v[ 

1}" 

0 

1 

2 

3 

4 

5 

0 

a 

0 000 

0-000 

0-000 

0-001 

0-005 

0-015 


b 

0 000 

0 006 

0-450 

2-210 

8-020 

87-500 

1 

a 

0-000 

0 000 

0-001 

-^-006 

0-020 

0-047 


b 

0-003 

0-390 

2-490 

9-800 


- • • 

2 

a 

0 000 

0-001 

0-004 

0-017 

0-042 

0-073 


b 

0-120 

2-270 

7-300 



. . . 

3 

a 

0 000 

0-002 

0-010 

0 031 

0-061 

0-074 


b 

0 350 

3-450 




. . . 

4 

a 

0 000 

0-004 

0-017 

0 045 

0-066 

0-050 


b 

0-810 

6-960 


- • - 



5 

a 

0 001 

0 007 

0-026 

0 054 

0-056 

0-021 


h 

1-630 

12-00 






O) 

(4) 
"O' (5) 

luated directly and thJrcVoa- 
been tried to simplify (he integral 
Let 2/2 ^ dz 2dy and A- '> ‘ 

Then can be transformed into 

oo 

0 ' 

By expanding and intcgraiina! 

1) 


L,. - 2'’' 'a> 


( 


ky r(p j jy 
F(p I D fCr I 


(OJ 


I) 


I) 


FoJ' Act close to 1, 
approximated as 

r, 


ihc abt)vc equation 


can 


r?) 

he 


2^r (/j I I) F(p I K c I^ 
where F(p -| |, i, ... 


function 


(H) 

is (he hypcrgcometric 


(d) by the method suggested by the T.Y. Wu 

of present calculation, {b) from the results of 

T. Y. Wu. 


The correcines.s or the above c.xprcssion can be ic.siocl 

for a -■= a for which cq. (4) beei>ii,c,s 

' (fll)"" (4) 

For a - a', cq. (8) Iransfiirni's into 

hm- Pip i i [, /, I, ^ 

For f < I ihe hypcrgeoinclric fiiPclion i„ cq. (lO) c-,i, 
beeas.ly shown'" to be (^" | |) (/•■,.) Thcrcrorc 

2'’''r(p 
l IF 


r,. 


I) 


For many diatomic molecules, if is convenient and 

sufficient to represent the potential of a given electronic . 

Using this Morse potential equivalent to cq. (9) imp|yi,,g ,),e correed c.-.s 


^ ^ ^ - i-'vvvi- txctj « 

function' and the vibrational wavefunction^ for the procedurc.Substiluiion 

level V. the overlap integral ,... can be expressed as yields. 


ol cq. (H) i, to ,.y f2) 


I'y = (- I)'' 


a 


(— 


1=0 




A/,,. 

it 


Im 


following the approach of WuL 
Where 

(B' - v')i B.„ 
(3), == S(^ ~ 1). 

^ (2/^^7017"! 


( If 

from which Franck-Condon 


I ) F(P 


l)/L 


t=o m«*o 

i.i. i, ■ 


^ '). (S)„ 


= 1 


still . ifeloi s arc calculated. For 

still higher accuracy, one ha.s to u.sc the cq. (7). 

The niethod is applied for calculating the FraneJe- 
Condon factor (0- 1 X 10 '■) fo.- the (0. 0) band ofTcom 
negative system of f'OC. Tins negligibly small CcT! 

ondon factor obtained for the (0, 0) band is in har- 
fthterved! ‘I’®*'‘lie band isnotcxpcrimenlally 
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ADSORPTION FROM /i-HEXANE-BENZENE MIXTURES 

R. L. MAD AN ^ N. K. SANDLE and J. S. TYAGI-- 
Chemistry Department, Indian Institute of Technology, Delhi (India) 

Abstract 

Two samples of tin oxide, in the form of gel and precipitate have been prepared. Their 
surface properties like surface area, pore structure and surface acidity have been studied. 
Adsorption from w-hexane-benzene mixtures on these oxides reveals that /2-hexane is preferen¬ 
tially adsorbed. This is explained in terms of low density of polar sites on the surface 
responsible for the adsorption of benzene molecule. It is observed that the surface of the 
tin oxide precipitate is more polar than the gel. In the case of tin oxide gel the porosity 
is also contributing to the preferential adsorption of / 2 -hexane. Isotherms of concentration 
change are analysed by Schay-Nagy and Everett methods to yield the amounts of individual 
components in the adsorbed phase. 


Introduction 

DSORPTION from binary solutions of non- 
electrolytes has been used to characterise the 
nature of the surface including polaidty, distribu¬ 
tion and density of active sites and heterogeneity of 
the SLirfacei^'-'. /z-hexane-benzene is an interesting 
mixture for such investigations in view of the 
comparable areas but different geometrical disposi¬ 
tion of the components. Kiselov and Pavlova®, 
from their adsorption studies on Linde molecular 
sieve 5A, using this liquid mixture, observed that 
/z-hexane was completely taken up by the solid and 
benzene was excluded. They explained their 
result by assuming that the openings of the pores 
in Linde molecular sieve 5A were too small to 
admit molecules of benzene, but molecules of 
2 z-hexane were admitted in the vertical position. 
Zhdanov et al'^ studied the adsorption of n-hexane- 
benzene mixtures on the zeolites and found that the 
interaction between the tt electrons of the benzene 
ring and the ionic lattice of the zeolite was so 
strong that /z-hexane was completely excluded over 
virtually the whole range of concentration. Exhaus- 
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tive investigations on a variety of solids is there¬ 
fore necessary before we can know the circum¬ 
stances favouring the adsorption of these com¬ 
ponents on the surface. The adsorption of 
/z-hexane-benzene on tin oxide in the form of 
gel and precipitate is presented in this paper with, 
a view to studying the influence of the structure 
of the adsorbent on the nature of adsorption. A 
study of this oxide system is of particular interest 
as the oxide is a semi-conductori^ and an active 
catalyst for the oxidation of hydrocarbonsS. 

Materials and Methods 

Tin Oxide Gel. —Equal volumes of 1*2N 
ammonium hydroxide and 1*0 N stannic chloride 
solutions were mixed by vigorous shaking and 
the gel formed was allowed to settle overnight. 
The gel was washed several times with distilled 
water and then dried at 30° C and finally crushed 
to pass through a 100 mesh sieve. 

Tin Oxide ppt. —Stannic oxide was prepared by 
the action of tin on con. nitric acid. The oxide 
was washed with distilled water to make it free- 
from nitrate ions. It was dried at 120° C. 

Surface Area and Pore Structure 

Surface area of the samples was determined by 
adsorption of nitrogen at —- 183° C using a volu¬ 
metric apparatus. Pore structure was determined 
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using a mercury porosimefer. The results are 
given in Table I. 


Table I A 


Solid 

Surface 

area 

Surface 

acidity 

meq/g 

Pore 

vol. 

cc/g 

Porosity 

cc/lOOcc 

Tin oxide gel 

j^l60m-/g 

0-21 

0-18 

50-5 

Tin oxide ppt 

100 m“/g 

0-53 




Table IB 



Pore 

size distribution for 

the gel 


Pore size (A) (diameter) 

% by volume 


4-175 

12 A 

175-300 

0'9 

300-400 

00 

400-500 

0-3 

500-75000 

26-7 


The tin oxide ppt, is assumed to be non-porous and 
hence these data are not given. 

Surface Acidity .—^The samples (1 g) of the solid 
were shaken with 20 ml of /z-butylamine solution 
of varying concentrations for 24 hours. After 
separating the solid, the filtrates were titrated with 
standard hydrochloric acid using bromocresol indi¬ 
cator. Blank solutions without the sample were 
also treated similarly. Difference in the titre values 
gave the surface acidity of the samples. These are 
given in Table I. 
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A dsorpt ion Measu rem ent 

1 g of the solid was taken in each of the stop¬ 
pered bottles along with 10 ml of /t-hexanc-benzcnc 
mixture of varying compositions and kept at 35® C 
for 48 hours, with occasional shaking. Blank, 
solutions, without the solid were also treated 
similarly. Solutions were analysed refractometri- 
caliy. Isotherms of concentration change were 
drawn as described by KiplingT 

Results and Discussion 

Table 1 gives the surface areas, surface acidity 
(/i-butylamine adsorption value) of the two samples 
and the pore structure of the tin oxide gel. Figure I 
gives the composite isotherms, i.c., plots i)f 
/ZoA^i//» and where A is the change in. the 
mole fraction of //-hexane, the moles of the 
benzene-//-hexane in contact with m g of the solids. 
It is seen that the isotherms for both the solids 
ai'e U-shaped, i.e., //-hexane is preferentially 
adsorbed on the oxide gel and the oxide ppt. over 
the entire concentration, range. The solids have a. 
heterogeneous surface with polar sites of the oxide. 
Because of the interaction of tt electrons, the 
polar sites take up benzene while //-hexane is taken 
up by the non-polar sites. The larger non-polar 
surface is accommodating //-hexane, resulting in its 
higher adsorption. As the surface of tin oxide ppt. 
is more polar (Table T), benzene is adsorbed to 
greater extent as compared with the oxide gel. 


Adsorption from n-Hexane-Benzene Mixtures 


Table II 

Adsorption from binary mixtures af n-hexane (])-f^enzct!e (2) at 35 ‘ C 


Adsorbent 

-Vl 

«0 

milUmoles/g 

X2 

Ka 

//^ Mi VC ret 1) 
niillimolcs 

//^ (Schay-Ncig>') 
Intercept inei h(*d 
inilliniules 

1 

2 

3 

4 

5 

6 

7 

Tin oxide gel 

0*1 

0-11 

0-82 





0-2 

0-18 

0-86 





0*3 

0-20 

1-05 





0-4 

0-18 

1-33 

4-75 

0-53 

0-44 


0*6 

0-15 

1-60 





0-8 

008 

2-00 





0-9 

0*04 

2-25 




Tin oxide ppt 

0-1 

0-11 

0-8 





0-2 

0-14 

1-1 





0-3 

0-15 

1-6 

6-50 

0-36 

0-28 


0-4 

0-14 

1-7 





0-6 

Oil 

2-2 





0-8 

0-06 

2-7 





0-9 

0-03 

3-0 
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Table III 

Everett and Sdiay-Nagy analyses of adsorption from mixtures of n~Jie.\ane {l)-benrene (2) at 35 ‘ C 


No of millimoles in No. of millimoles in 

Adsorbent the adsorbed layer the adsorbed layer 

(Everett) (Everett) (Schay-Nagy) 



Tin oxide gel 0*1 0*35 0*18 0*35 0*16 0*35 

0*2 0*54 0*28 0-25 0*28 0*20 

0*3 0*66 0*34 0*19 0*34 0*13 

0*4 0*76 . 0*40 0*13 0*36 0*10 

0*6 0*87 0*46 0*07 0*41 0 04 

0*8 0*95 0*50 0*03 0*43 0*01 

0*9 0*98 0*52 0*01 0*44 0*01 

Tin oxide ppt 0*1 0*40 0*22 0*14 0*14 0*18 

0*2 0*60 0*22 0*14 0*20 0*10 

0*3 0*73 0-26 0*10 0*23 0*06 

0*4 0*82 0*30 0*06 0*26 0*03 

0*6 0-90 0*32 0*04 0*28 0*01 

0-8 0*96 0*35 0*01 0*29 0*01 

0-9 0*98 0*35 0*01 0*29 0*001 



£6ICM/3^/i/Af MOU fPACtiO^ OP r%.-N£i(MP£ 

Fig. 1. Composite isotherms for adsorptioa 
from n-hexane-benzene mixture. # Tin oxide gel ; 
OTin oxide ppt. 

In the case of tin oxide gel, the pore structure 
also seems to contribute to the preferential adsorp¬ 
tion of n-hexane. About three-fourths of the pore 
volume of the gel is in the range 4-175 A. As 
the pores having dimensions of nearly 5 A can take 
up only n-hexane, preferential adsorption of this 
component is not difficult to explain. The maxi¬ 
mum values of A x^/m are 0*2 and 0*14 m 
moles/g for the gel and the ppt. respectively. The 
adsorbed layer has been analysed by the models 
suggested by Schay-Nagyio-i2 and Everetti3-i-t. 
According to Schay-Nagy, the linear portion of the 
curve when extended to =: 0 and = 1 axes 
gives intercepts which correspond to and 
the number of moles of components 1 and 2 in the 


adsorbed phase in the concentration range where 
the isotherm is linear. This can lead us to the 
total number of moles in the adsorbed phase andl 
then the isotherms can be analysed to give the 
individual adsorption values of the two components 
by means of the following equations : 

fJo ISxJm — — fu^Xj^ ( 1 ) 

. _l-™ t (2) 

Xj and are the mole fractions of /j-hexane and 
benzene respectively in the liquid phase, /i^^^and 
denote the number of individual components 
adsorbed and Ihe monolayer values 

of the solid for the two components. These are 
obtained by dividing the surface area of the solid 
by the molecular area of the adsorbate. Mole¬ 
cular areas in our case have been taken from the 
values reported in the literature^ and t is the 
thickness of the adsorbed layer. 

The other way of analysing the adsorbed phase, 
due to Everett, is given in terms of equations 

XiXo ( A ^ \ / *5 \ 

«o A xjm V K„ - u ^ 

no /\Xtlm = tf {xf — Xi)//?z (4) 

where K is the distribution constant, other nota¬ 
tions have the same meaning as given earlier. The 
slope and the intercept of the plot of Xj^ xj 
(n qA x^lm) against x^ leads to the value of /z‘^(the 
number of moles in the adsorbed layer) and 
(the distribution constant). 
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Everett values of in the present investigation 
are 0*53 and 0-36 miilimcle for the gel and the 
ppt respectively. These values are in the ratio of 
the surface area of the solids. The monolayer 
values based on 50 A*- as the molecular area of 
/ 2 >hexane are 0*52 and 0*33 millimole. Thus the 
surface is completely covered during adsorption 
from this mixture. Possibility of perpendicular 
orientation of /z-hexane is ruled out because 50 
is the molecular area in parallel orientation. Schay- 
Nagy values are slightly smaller. Table 11 gives 
the distribution constant for the two solids. 

Individual adsorption of each component, calculated 
by the Schay-Nagy and Everett methods over the 
entire concentration range, is compared in Table III. 
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ON TYPE MATERIALS 

SUBHASH H. RISBUD 

Inorganic Materials Research Division, Lawrence Berkeley Laboratory and Department of Materials 
Science and Engineering, University of California, Berkeley, California 94720, U.S.A. 


Abstract 

Attention is drawn to current developments in the materials technology of chalcopyrite 
type compounds. The problems associated with synthesis, characterisation, and 

crystal growth techniques are discussed in relation to the crystal structure. The tendency of 
selected compounds of this family to form ternary glasses which crystallise at relatively low 
temperatures is reviewed. Potential applications in the field of non-linear optics, switching 
devices, and glassy semi conductors are outlined. 


I. Introduction 

HE development of a series of chemical com¬ 
pounds comprising elements of the II-IV-*V 
groups has been at the forefront of technological 
“action” in the field of Material Science in recent 
years^’-. This interest has been stimulated by the 
possibility of several applications in areas such as 
glassy semiconductors^, non«linear optics^’5 and 
growth of heterojunctionsC. The successful use of 
these materials has been hampered, however, because 
of the lack of readily available high quality single 
crystals. Single crystals are necessary to perform 
experiments without the complicating and often 
uncertain effects of the grain boundaries. With the 
rapidly emerging potential of these materials, an 
intensive effort is underway in Materials Research 
Laboratories around the world to develop techniques 
of synthesis, characterisation, crystal growth and 
studies of glass-crystal transformations. It is the 
intent of this review to outline some of these deve¬ 
lopments. 


II. Synthesis of Materials 

{ay Direct Fusion .—^The most commonly used 
method of synthesis is to seal the required amoimls 
of the elements in evacuated quartz ampoules and 
heat at a relatively slow rate to one to two hundred 
degrees above the melting point of the compound ; 
this prevents buildup of any high pressure volatile 
constituents (especially arsenic and phosphorus). 
To ensure homogenization of the melts, a vibratory 
rocking furnace may be used. For arsenides it 
may be necessary to apply a counter pressure of 
about 2 atmospheres of argon'^. Following homo- 
genization for several hours, the ampoule with 
contents is either cooled by shutting off the furnace 
or quenched directly in ice water. The synthesised 
materials are often crushed and remelted a number 
of times to ensure uniformity. 

(b) Glass Preparation .—^Although glass formation 
is well known in oxides^ and chalcogenides^’, the 
possibility of the compounds yielding glasses was 
first explored by Vaipolin et al.^^. These workers 
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prepared glasses in the Cd-Ge—As system and 
reported properties of CdGeAs^ glass and crystal 
materials. Other studies^ ^ have e.Ktended the glassi 
forming' range in the Cd-Ge-As system and 
attempts have been made to characterise the glass: 
forming tendencies by thermal techniques^-. 
CdGeASo and CdGeP^ are the only known 
members of the family of compounds that have 
been prepared as glasses ; other compounds may 
also form glasses but have not been investigated. 

(c) Synthesis from Solutions .—For compounds: 
that tend to dissociate near the melting point, 
synthesis is often carried out by crystallizing solu¬ 
tions of the compound in molten metals. A 
desirable solvent is one which is also a part of the 
ternary compound. Commonly used solvents are 
tin and bismuth although indium and antimony 
have also been used. Many chalcopyrite type 
phosphides have been synthesised from tin solutions 
with fair degree of success but the arsenides often 
yield Lindesired phases. For example, attempts to' 
crystallise CdGeAso from tin solutions lead to the 
formation of germanium and a CdGej^_^Snj;As 2 
phase As a general rule synthesis from solutions 
is very attractive for materials with a large tempera¬ 
ture gap between the liquidiis temperature and the 
peritectic point; the crystallisation of the solvent 
must occur below the peritectic. 

(d) Vapour Transport Synthesis .—Vapour trans¬ 
port is generally used when the constituents have 
sufficiently high volatility. The transport process 
is carried out in. sealed quartz ampules with a 
carrier gas (often iodine) in a controlled gradient 
furnace. The volatile constituents are swept from 
the hot end to the cold end of the furnace by the 
carrier gas and deposited under suitable conditions. 
Pre-synthesised material is often used in this method’ 
of synthesis although direct synthesis from elements 
of the ternary compound is also possible when the 
vapour pressure is sulTiciently high (e.g., Zn, P). The 
vapour transport method has been successful used 
to synthesise ZnSiP^d'h 

(e) Sintering Techniques .—^This is a rarely used' 
method for synthesis although it has special 
advantages in some cases. For compounds that 
have a high melting temperature it is often con¬ 
venient to cold press mixed powders of the con¬ 
stituents and sinter the compact. BeSiK, is prepared! 
by this technique by sintering the cold pressed 
pellets of the nitrides in an ammonia stream usingi 
a boron nitride crucible at temperature of 1750 to 
1800° C. 

in. Crystal Structure and Materials 
Characterisation 

(a) Crystal Structure .—Crystallization of the 
II-1V-V.> materials occurs in the crystal structure 


derived from unit cclh*^ c>l wuil/ilc and spfialciilc 
by the substitution, of one type ol akmi in tfic 
cation sublattice of the initial slruclurc by two 
different types of atoms. 'The resulting arrange- 
ment is of the ‘*chalcopyritc’’ type and resembles 
two unit cells of z,inc blonde staeked on top of 
each other. The striictiii'c ol a represeiUalive tei naiy 
compound of this family, /nSn!>.,, is shown in. 
Fig. 1, with the random airangement of Zn and 



Fic. 1. Crystal Struct me of chalcopyrilcs 
illustrated by the unit cell .of ZnSnIV,. 


Sn atoms in 

the sLiblatlicc. 

The forniation of the 

chalcopyrite 

structure by iciragonal coinprcssi.oj) of 

the sphalerite unit cell 

introduces 

a dislor- 

lion in the 

lattice chai'acleiised by (he 

quantity^', 

<r “ a-c/a, 

where <r/ and 

<• arc latliee constants. 

The larger 

the cr value 

(he greater is tlic 

anisotropy in the thermal 

[uoperlies of 

the com- 

pound. The 

cr values for a 

number of 

eompi^unds. 

arc listed in 

Table 1. 




'I'aiu.t: 

! 


Tetragonal distort ion yuho 

' u iir soitit' 

//dr V.. 


compounds 



Lattice 

Lattice 

'I’elragonat 

Material 

constaa 1 

constant 

dislorlion 


r/, A 

r, A 

2 c/u 

ZnSiPo 

5*400 

10-141 

0-067 

ZnGePo 

5 • 465 

IO'77f 

0-040 

ZnSiASa 

5-606 

IO-8<)() 

()-()57 

CdSnPo 

5 • 900 

1I-5IH 

0-050 

CdSnASo 

6 • 094 

1 1 -018 

0-04.3 

CdSiP. 

5 • 678 

10-431 

()• 163 

CdSiAso 

5*884 

10-882 

0 • 152 

CdGePo 

5-741 

10-77.5 

0-123 

CdGeASn 

5 • 943 

11-2172 

0-112 


(h) Charactens-atiati of /‘/,„.sr.v.-.--|-hc (ochniqnes 
used to characterise the phases obtained after 


Curr. Sci.—4 
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synthesis are X-ray diffraction, microscopy and 
differential thermal analysis (DTA). la some 
cases the more sophisticated methods of electron 
microscopy are used for structural studies and 
differential scanning calorimetry (DSC) for obtain¬ 
ing thermodynamic data. X-ray diffraction is 
almost always employed to ascertain the presence 
of crystalline peaks for the material being 
synthesised. The method is also useful for struc¬ 
ture determination and lattice spacing studies. 
The DTA technique has been used with advantage 
in studying phase transformations. Being a 
quantitative technique (due to its dynamic nature) 
one can derive useful information on kinetics and 
thermodynamics of the material under observation. 
For instance, the DTA work on. compounds like 
ZnGeP.> and CdSiPo have successfully indicated the 
regions of glass formation and assisted in studies on 
order-disorder processes^Crystallization activation 
energies for glass-crystal transformations have also 
been obtained, by the DTA technique’*^". Optical 
microscopy with polarised light is a useful charac¬ 
terization tool specially to observe .onient'ation 
differences in synthesised ingots. imperfections 
can also be studied by this technique after suitable 
etching. 

IV. Summary of Crystal Growth Techniques 
Used 

(a) Growth from a Melt .—The first reported 
attempt to grow single crystals from a melt was 
on the compound CdSnAs^^^. Material sealed in 
evacuated quartz ampoules was lowered at 2*5 mm/ 
hour into a temperature gradient furnace. This 
standard method of crystal growth (Bridgman 
method) yielded polycrystalline ingots with a grain 
size of about 20 microns. In addition the top of 
the boules was often found to have two phases. 
ZnSnAs., was grown^'^ successfully as a single phase 
crystal by using graphitised quartz ampules. Direc¬ 
tional freezing in horizontal boats has also been 
attempted with some success for the compounds 
ZnSiAs.,, ZnGeP^ and ZnSnAs^-**. In cases where: 
the 0 - value (Table I), which represents the degree 
of tetragonal distortion in the chalcopyrite structure, 
is large the growth techniques from melts have 
very limited in success. For instance, ZnGePo 
( 0 - — 0*040) was successfully grown from the 
rnelt-^ by the Bridgman technique but the same- 
authors reported highly cracked crystal of CdGeAs^ 
(<r — 0*112) when grown from a melt. 

{/?) Growth from Solutions .—^The solution growth 
technique is more time consuming and requires 
careful temperature control (to prevent spurious 
nucleation) to get single crystal materials. The 
method has the following advantages : 


{[) since growth from solutions is carried out 
well below the normal melting points of 
the material being grown, no excessive 
pressure of the volatile constituents is 
built up ; 

(//) high temperature phase transitions are 
avoided ; 

[ill) strain free crystals are obtained with fewer 
intrinsic defects. 

The solution growth technique has been applied, 
to grow a number of small single crystals (mainly 
phosphides) from tin solvents--. Recently CdGeAs^ 
has been grown from bismuth solutions in sizes upto- 
8-10 mm. Accelerated crucible rotation techniques 
have been suggested to improve quality and size-*". 

(c‘) Vapour Growth .—Growth from vapour trans¬ 
port normally yields small platelets with lengths 
upto 10 mm--^ -'". The method is unsuitable when 
large boules are desired. ZnSiP^ was grown by thci 
vapour transport method-'* in an. open ;flow systenn 
by mixing SiCI^, PH.^ and zinc in hydrogen gas 
at 850“= C. Vapour grown crystal often tend to be 
twinned with a capillary in the direction of the 
crystal a.xis. A clear understanding of the vapour 
mechanisms requires often, the availability oD 
enthalpies, dissociation free energies and other 
thermodynamic data. Such an attempt was made 
for a series of chaIcopyrites-~ and the crystal 
growth was analysed. 

in a brief review of the kind presented here it 
is not possible to list all the growth attempts used. 
The voluminous literature on the subject is sum¬ 
marised in Ref. 28. 

V. PROPERTtES AND APPLICATIONS 

The ultimate success of the compounds of the 
Il-lV-V^ will lie in the application of these 
materials in technological practice. It is gratifying 
to note that several applications arc already known 
for this family of materials, in Tabic H are listed 
the physical properties of a few chalcopyritcs and 
the specific applications reported so far arc brieHy 
outlined below. 

Applications in infrared (conversion from the 
8-12 micron range lo below 1 micron) have been, 
suggested for these materials-^ which makes thern^ 
useful in advanced imaging detectors. .Laser action 
has been reported in CdSnP^ at a wavelength, of 
1*01 microns when pumped by an. electron beam-*'. 
The band gap of this material lies close to the 
1-06 micron Ncl : YAG laser emission thus making 
it a potential material for room temperature detec¬ 
tors. In addition possible applications have also 
been suggested*^^ in optical devices such as limiters 
and passive Q-switches. The chalcopyritcs have 
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Table II 


Physical 

properties 

of a 

few chalcopyrites 

Material 

c/SL ratio 

M.Pt. 

C 

Phase 

transition 

temperature 

X 

Energy 

bandgap. 

ev 

ZnSiPo 

1*934 

1370 


1*99 





2'30 

ZnGePo 

1*970 

1020 

952 

2*0 





2*4 

ZnSiAso 

1*943 

1038 


1*64 



1096 


1*76 





2*10 

CdGeAso 

1*888 

670 

630 

0*53 . 

also been 

recommended as 

materials 

in high 


frequency oscillators*^^. 

VI. Concluding Remarks and Suggestions 
FOR Future Work 

The applications for the present materials open 
many challenging areas of research. From a 
processing point of view, the most urgent problem, 
perhaps, is development of phase equilibria data on 
the complex ternary compounds. Such phase 
studies shall be very useful in applying solution 
growth techniques of crystal growth and will 
undoubtedly answer questions related to the 
existence of high temperature (metastable) phases. 
In the area of glassy materials, there is dearth of 
knowledge on crystallization kinetics*^-, morphology 
of crystals, and the energetics of the glass-ci 7 stal 
transitions. In addition potential exists for investiga¬ 
ting and extending the glass formation areas in the 
family of II-IV-V., compounds. The role of phase 
separation or unmixing of the glasses in promoting 
or inhibiting the nucleation and growth kinetics alsO' 
need exploration. 

Much data have been reported on the electronic 
and physical properties of these materials. The 
non-availability of single crystals of suihcient size 
and quality is still a major hurdle, in the work on 
crystal physics. Many fascinating advances in the 
study and applications of these materials can be 
expected to be investigated, as the “art” of the crystal 
growing continues to be refined by the systematic 
studies of the Materials Scientist. 
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CRYSTAL data ON MORPHOLINIUM 
MET A VANADATE 

Morpholine is a base of moderate strength and 
can get easily protonated in acid medium to give 
bulky non-spherical morpholinium cation, [morphH] , 
As a part of general investigation on the stabiliza¬ 
tion of complex anions by bulky counter cations, in 
this note is reported the isolation and characteriza¬ 
tion by elemental analysis, X-ray diffraction and 
infrared spectral measurements of morpholinium 
metavanadate, (morphH)V 03 . 

The title compound was prepared by dissolving 
about 4 g of V 0 O 5 in about 20 ml 40% hot aqueous 
morpholine. The resultant solution was filtered and 
kept aside for 1 to 2 days. The colourless crystalline 
substance which separated out was filtered, washed 
with acetone and air-dried. Analysis : Found, C 25*9, 
H 5*50, N 7-57; V 26-7%; required for 
C25-7, H5-38, N7-49, Y27-2%. 

The X-ray powder diffraction patterns were taken 
on a Philips PW 1041 diffractometer using CuK^^ 
radiation. The incident angle, 26, was scanned 
from 5 to 70°. All the lines observed in the 
diffraction pattern were indexed, for the cubic 
system satisfactorily and the unit cell dimension, 
was found to be 9*881 A. The observed and the 
calculated values together with the relative 

intensities are given in Table I. The density of the 
crystals measured pyknometrically is 1-23 g cm'**"', 
while that calculated for 4 formula units of 
(morphH)V 03 , from the unit cell constant is 
1-29 g cm"^. Since there were no systematic 
absences, the probable space groups^ are P 23, 
Pm3, P432, P43m, or Pm3m. 

The infrared spectrum of the compound measured 
on Perkin Elmer 225 spectrophotometer using Csl 
pellet technique showed characteristic V-0 stretching 
frequencies (cm‘i) at 934 s, 905 s, 868 s, 762 s, 635 s, 
538 m, 338 m and 310 w. These frequencies are 
chosen by screening out the absorptions due to mor¬ 
pholinium moiety by comparing the spectrum with 
that of morpholinium sulphate. The values resemble 
the V-0 vibrational frequencies-of NH^VOo, 
suggesting the V-O network in both the vanadates 
may be s'milar though ammonium metavanadate 
belongs to the orthorhombic crystal system^. 

This work was carried out in W. Germany during 
the, ^author s stay there and he is grateful to the 
Director, .Anorganish-Chemishes Institiit Goettingen, 
for providing the necessary facilities. 


Table I 

X-ray diffracfion data on niorphoHniiim 
metavanadate 


SI. 

No. 

(obs.) 

(A) 

(l,M (calc.) 

(A) 

Assign¬ 

ment 

{hki) 

Relative 

intensity 

an,) 

1 

9*870 

9*881 

100 

vs 

2 

7*019 

6-984 

110 

m 

3 

5*712 

5*704 

111 

m 

4 

4*937 

4*940 

200 

w 

5 

4*425 

4*420 

210 

vs 

6 

4*037 

4*034 

211 

vs 

7 

3*490 

3*493 

220 

s 

8 

3*297 

- 3*294 

[300] 

s 




L 221 J 


9 

3-129 

3-120 

310 

vs 

10 

2-976 

2*975 

311 

w 

11 

2*851 

2*853 

222 

m 

12 

2*744 

2-741 

320 

w 

13 

2*635 

2*640 

321 

vw 

14 

2*473 

2*470 

400 

\n 

15 

2-398 

2-396 

[410] 

m 




L 322 J 


16 

2*333 

2-329 

[411] 

w 




L 330 J 


17 

2*263 

2-266 

331 

vw 

18 

2*210 

2-210 

420 

w 

19 

2*169 

2-157 

421 

vw 

20 

2*106 

2*107 

332 

w 

21 

2*013 

2*017 

422 

vw 

22 

1*975 

1*976 

[500] 

ni 




L 430 J 


23 

1*940 

1-937 

[510] 

w 




L431J 


24 

1*905 

1-902 

[511] 

w 




L333J 


25 

1*838 

1-835 

[520] 

m 




L432J 


26 

1*788 

1-804 

521 

vw 

27 

1*748 

1*748 

440 

w 

28 

1*720 

1*719 

[522] 

w 


441J 


ao = 9-881 A; 

s — strong, m — medium, 

w = weak; 

V = very. 
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STUDIES IN MIXED LIQUID CRYSTALS: 

RELIABILITY OF EXTRAPOLATION METHOD 

Certain chemical compounds having structures 
apparently favourable for forming liquid crystals do 
not exhibit mesomorphism on account of their 
melting points being too high. Such compounds 
may possess latent transition temperatures which 
may be experimentally determined. Use of the 
extrapolation of the transition curves for determining 
the latent transition temperatures was made by 
Bogojawlenskyi and Walter-, but later on serious 
doubts^^ about its reliablity were raised. To some 
extent our efforts*^ to repel the doubts have been 
fruitful. Continuing-^ our previous work, we have 
now studied the same ten Schiff’s bases in mixturesi 
with other liquid crystalline compounds, viz., p-pto- 
pionoxybenzal-p-anisidine (series lit) and p-pro- 
pionoxybenzal-p-phenetidine (series IV) which are 
themselves SchilT’s bases exhibiting nematic meso- 
phase. Thus both the compounds of these binary 
systems have the same structure, the only difference 
being the polar terminal groups. The thermal 
ranges over which these mesomorphs show nematic 
property are different from those of p-azoxyanisole 
and p-azoxyphenetole. On smooth extrapolation 
of the transition curves of series III and series IV, 
the values of the latent transition temperatures for 
the various Schiff’s bases are obtained, which are not 
only mutually comparable but are also almost con¬ 
current with those obtained earlier-^, as is evident 
from Table I. 

Thus, we have further evidence which lends 
support to the reliability of extrapolation method. 
A detailed discussion and a complete report of the 
work under investigation will be communicated in 
due course. One of us (G.H.P.) thanks the Govern¬ 
ment of Gujarat, for financial support, under the 
SIRC Scheme, during the course of this study. Our 
thanks are also due to Professor S. M. Sethna for 
encouragement and help. 


Table I 

E.Ktrapolated Values of Latent Transition Temperatures 
(LTT) in "C 


Series III Series IV 
with compo- with compo¬ 
se hiff’s base as nent A as nent A as 

component B p-propion- /j-propion- 

oxybenzal- oxybenzal- 
p-anisidine p-phenetidine 


1. 

p-Anisal-p-anisidine 

1010 

103*5 

2. 

/?-Anisal-/7-toluidine 

39-0 

39*0 

3. 

/?-Chlorobenzal- 

/7-phenetidme 

900 

90*0 

4. 

p-Dimethylamino- 

benzal-/;-phenetidine 

950 

97*5 

5. 

/j-Dimet hyl amino- 
benzal-p-anisidine 

51-8 

54*0 

6. 

p-Chlorobenzal- 

p-toluidine 



7. 

p-Dimethylamino- 

benzal-p-toluidine 



8. 

p-Ethoxybenzal- 

p-toluidine 

76-0 

76*0 

9. 

p-Anisal-/;-phenetid in e 

121*0 

121*0 

10. 

p-Ethoxybenzal- 

p-anisidine 

120*8 

120*8 


Applied Chemistry Department, J. M. Lohar. 
Faculty of Technology and G. H. Patel. 

Engineering, 

M. S. University of Baroda, 

Baroda, April 16, 1975. 
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ION ASSOCIATION OF BIDIVALENT 
ELECTROLYTES IN DIOXANE-WATER 
MIXTURES AT 35° C 

The alternative theories on viscositygive 
different values of B-coefficient of the dissociated 
electrolyte. The viscosities^’of MgS 04 , ZnS 04 
and NiSO^j .in dioxane-water mixtures at 35° C are 
discussed in the present note in the light of theories 
in vogue, 
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The plot of v^-l/vs. y'C is not linear, 
which shows that the Jones-Dole equation is 
inadequate. However the data are satisfactorily 
represented by the modified form of the Jones- 
Dole equation!. 

r]r =1 + A v'C -r BC^ 

where ‘:r’ is an empirical constant which varies 
from electrolyte to electrolyte but is near about 
unity as in Jones-Dole equation-h 
Definite indications have been obtained from 
conductance measurements-""'' that dissociation is 
incomplete. Hence the Davies-Malpass treatment- 
should be more suitable since it was formulated 
specifically to account for the effect of ion associa¬ 
tion. The treatment is as follows ; 

For symmetrical electrolytes of degree of dis¬ 
sociation Jones-Dole equation may be written as, 
AVC)/C - a(Bi - B,,) -h B,, 
where B. and B. are the ‘B’ coefficients for the 
dissociated solute, and for the ion pair respectively. 
So a plot of (^^-l-Ay'C/C against ‘a should have 
a slope of (B^-B.p) and an intercept at a = 0 , 
of B^.p. However it is unnecessary to determine 
the slope, since the value of B^ may be found 
directly as the intercept at a = 1 . 

In the present work, the value of ‘a\ the degree 
of dissociation was determined by successive 
approximations. Values of the activity coefficients 
of the ions were calculated by means the extended 
Debye-Huckel expression and ‘a’ is obtained by 
solving the equation : 


The activity coefficient of the undissociated salt 
was assumed to be unity. Extrapolation of the 
plot of the function {'n-X-A^/OjC against 'a’ at 
a =3 0 and a — 1 yielded the value of B^^ and B^. 
The values thus obtained along with the ‘B’ values 
obtained from the modified equation have been 
recorded in Table I, from which it is seen that the 
‘B’ value progressively increases as the dioxane 
content in the medium increases, suggesting that in 
the solution an orientation of the dioxane, with 
respect to the ion takes place, and this exhibits an 
increase in the viscosity and hence an increase in 
‘B’ value. 

From Table I, it is seen that the ‘B’ values of 
SO^““when paired with Mg^+y Zn-H- and Ni-H-is not 
the same. The value of the SO/~when paired with 
jV[g++ is least and when paired with Ni++ it is 
maximum (although they are almost same in water). 
This suggests that the value also depends on the 
''ations with which the anion is paired and Mg++ 
las got the strongest structure breaking influence 
and the Ni^^- the least and Zn-H- is in between 


these two. Hence it is concluded that the structure 
breaking influence increases with the increase in 
charge density of the ions. 

Table I 


Electrolyte 

Wt% 

of 

dioxane 

Different B-values 

I 

II 

m 


0 

0-59 

0-68 

0*52 

MgSOi 

10 

0-69 

0-72 

0 - 6 i 


20 

0-76 

0-78 

0-66 


0 

0-58 

0*70 

0-50 

ZnSO^ 

10 

0-76 

0-83 

0*69 


20 

0-81 

0*89 

0*71 


0 

0-59 

0-73 

0-54 

NiS 04 

10 

0-70 

0-81 

0-67 


20 

0-79 

0*87 

0*68 


I—B from modified Jones-Dole equation. 

II—from Davies-Malpass equation. 

Ill —Bi from Davies-Malpass equation. 

The author is thankful to Jnan Vijnan Parishad, 
Utkal University, for a research grant. 

Department of Chemistry, P. B. Das. 

S.C.S. College, Puri, May 12 , 1975. 
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CHEMICAL COMPONENTS OF INDIAN 
MEDICINAL PLANTS (THESPESIA POPULNEA 
WOOD AND CALYCOPTERIS FLORIBUNDA 
FLOWERS) 

In continuation with our .studies concerning the 
chemical constituents of medicinal plants growing 
in South India, we have now studied in detail the 
heartwood of Thespesia populnea and the flowers 
of Caly copter is floribunda. The results of these 
studies are briefly reported in the present com¬ 
munication. The medicinal uses of these plants 
are recorded elsewhere^. 

The heartwood shavings of Thespesia populnea 
(440 g.) were repeatedly extracted with petroleum' 
ether (60-80°). The extract upon concentration 
yielded a pale yellow mass which could be crystal¬ 
lised from chloroform-petroleum ether mixture. 
The yellow crystalline substance (m.p. 182-84® ; 

d“’'’- f 432® ; c, 0*15 CHCI 3 ) was found to 
be single entity by P. C. and T. L. C. Colour r^a<^- 
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(ions with concentrated sulphuric acid (red), ferric 
chloride (green.) and sodium hydroxide (violet) 
all resembled those of gossypol closely. Confirma¬ 
tion of the identity was obtained by an examina¬ 
tion of its U.V. spectrum and 378 nm), 

by the preparation of its acetate (m.p. 248-50°) 
and anil (300° dec). An authentic sample obtained 
from the bark of the same plant compared well with 
the specimen in hand. 

Ccilycopiens flonhmula is a dense shrub and its 
leaves are known to have laxative and anthelmentic 
properties and the juice from the twigs is usedl 
against malarial fevers, dysentery and diarrhoea. No' 
chemical examination seems to have been reported 
on the flowers of this plant. The air-dried flowers 
(1 kg.) were extracted with methanol. On concentra¬ 
tion a greenish-black residue which, when extracted 
with benzene, yielded the benzene-soluble calycop- 
terin (P.C ; T.L.C. and mixed melting point). The 
benzene-insoluble portion was found to be essentially 
inorganic in nature. 

The alcoholic filtrate yielded calycopterin when 
extracted with ether. The alcoholic mother liquor 
when allowed to stand for a few days in an ice- 
chest deposited a solid which was found to be 
a mixture of two components by paper chromato¬ 
graphy. The fast-mloving compound (R^ 0-97, 

B ; A : W 4 : 1 : 5) was found to be 

identical with calycopterin while the 
slow-moving compound (R^0*85; B: A: W 4: 
1:5) was idientical with quercetin. Their 
identity was further confirmed by isolation of each 
one of them by preparative paper chromatography 
and comparison with authentic samples. 

The mother liquor after removal of all the 
aglycones was found to be glycosidic in nature. 
(Molisch test) and as no glycoside could be 
isolated, the extract was straight away hydrolysed 
with 7% sulphuric acid. From, the hydrolysate- 
an. aglycone could, be isolated which was found to 
be identical with quercetin. 

Further study of the glycoside is in progress. 

Our thanks are due to the University Grants 
Commission, New Delhi, and the Madurai Univer¬ 
sity, for the award of a Research Scholarship to 
one of us (S.M.K.). 

Department of Natural S. Muhamed Kasim, 

Products, S. Neelaicantan. 

Chemistry and Physical P. V. Raman. 

Chemistry, Madurai University, 

Madurai-21, June 13, 1975. 

1. Chopra, R. N., Indigenous Drugs of India, 
V. N. .Dhur and Sons, 1958, pp. 308, 527. 
677 and 688 . 


STUDY OF THE UNSAPONIFIABLE MATTER 
FROM THE ROOT OIL OF MIMOSA 
RUBICA ULIS 

Mimosa nibicaulis (N.O. Leguniinosae) is com¬ 
monly planted in India and the powdered root is 
used when a patient, due to weakness, vomits his 
food. The medicinal value of the plant has been 
described by Kirtikar and Basuk 

The dried and powdered root (5 kg) was 
extracted with petroleum ether and the solvent 
distilled off at reduced pressure when a brownish 
coloured oil was obtained. It was saponified with 
0-5 N alcoholic KOH and the unsaponifiable 
matter was then extracted with solvent ether. The 
unsaponifiable matter, a mixture of at least four 
constituents as revealed by TLC, was chromato¬ 
graphed over neutral alumina (Brockmann) with 
different solvents in increasing order of polarity. 

Petrolem ether eluate furnished, after crystallisa¬ 
tion from CHCl.j : MeOH, friedelin (100 mg), m.p. 
260-62°, [a]^^ _ 24° (CHCI 3 ) (LitA m.p. 262-63°, 
[a]^-22*45°). Finally it was identified as friedelin 
by a comparison (mi.xed m.p. and I.R.) with an 
authentic sample. The IR spectrum showed a band 
at 1715 cm‘1 (six membered ring ketone). The 
mass spectrum exhibited peaks at m/e 426 (M+), 
411, 341, 302, 246, 213 and 205, suggesting its 
identity with friedelin-k Petroleum ether : benzene 
( 1 : 1 ) eluate afforded p'-amyrin (90 mg), m.p. 196- 
97°, [a]^ -i- 85° (CHCl..), identical (mixed m.p. and 
IR) with an authentic specimen (LitA m.p. 197-99°, 
Md + 88 °). It gave L.B. test and Noller’s 
reaction and an orange yellow colour with TNM. 
Acetylatmn with Ac^O in pyridine produced an 
acetate, m.p. 236-37°, +81°. The mass 

spectrum, in addition to the molecular ion peak at m/e 
426 (M+), showed prominent peaks at m/e 411, 
218, 207, 205, 189, 149, 133 and 203 (base peak), 
indicating its identity with ^5-amyrin. The benzene 
eluate gave p'-sitosterol (50 mg), m.p. 134-35°, 
[a]^^ — 36° (CHCl.^), identical (mixed m.p. and IR) 
with an authentic sample (LiU. m.p. 134-36°, 
[a]^^ — 37°). The mass spectrum of the sterol 
exhibited principal fragment ions at m/e 414 (M+‘ 
base ion peak), 399, 396, 273, 255 and 213 which 
are in accordance to the fragmentation pattern of 
^-sitosterolThe petroleum used had b.p-. 60-80°. 

The authors are grateful to Prof. T. R. Govinda- 
chari. Cl BA, for recording IR and mass spectra of 
the compounds and to University Grants Commis¬ 
sion, New Delhi, for providing the financial 
assistance. 

Department of Chemistry, Pawan Kum.ar. 

D.A.V. College, Paoam Sen. 

Muzaffarnagar, June 10, 1975, 
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EFFECT OF CADMIUM CHLORIDE ON THE 
PROTEIN AND NUCLEIC ACID CONTENTS OF 
TESTES AND LIVER OF RAT 

It has been observed^ that the administration of 
cadmium chloride results in the depletion of 
ascorbic acid not only in the injected testis but 
also in the contralateral organ and the liver of 
albino rats. This led to the supposition that other 
biochemical components of the testes and liver 
might be influenced by cadmium chloride treatment. 


The present report concerns the changes associated 
with protein and nucleic acids. 

Albino rats (weighing between 80-115 g.) main¬ 
tained at room temperature (30 ±: 2°C) on a diet 
of bread, milk and Bengal gram and water ad 
fibituiti, were divided into experimental and control 
groups. The experimental group of rats received 
a single dose of cadmium chloride (0-25 mg/100 g 
body weight) in their right testes. The contralateral 
testes were injected with an equal volume of sterilized 
distilled water. A group of rats of the same weight 
range served as the control which did not receive 
any treatment. After seven days, rats of both the 
groups were killed by the dislocation of neck. The 
testes and liver were prepared for protein and 
nucleic acid estimation in the same sample of tissue 
as described earlier^. 

Results (Table I) indicate that except for the 
relative protein content (mg/g. wet wt.) in right 
testis, RNA/DNA ratio and absolute DNA content 
(mg/whole organ) of liver, all other values tend 
to decrease in the liver and testes of cadmium 
chloride treated animals. 


Table I 


Effect of cadmium chloride on the protein and nucleic acid contents of testes and lever of rat 
(3 rats per group. Mean i St. error) 



mg 

Protein/ 
g.wet. wt. 
tissue 

% 

change 

gm. Protein/ 
orga.n 

wet VvT. 

RNA/DNA 

% (/ig/'mg 

chaage Protein) 

/c» 

change 

mg RNA/ 
organ 
wet wt. 

/u 

change 

mg DNA/ 
organ 

wet w't. 

% 

change 

Right testis; 
Control 

138ibl2 


0-102 

±0-032 


0-66 

±0*08 


2-82 

±0-94 


3-97 

±0-87 


Experi- 

nieital 

154±U 

±11% 

0-096 

±0-029 

-6% 

0*38 

±0-13 

-42% 

101 

±0-21 

-64% 

3-36 

±1-08 

-15% 

Left testis: 
Control 

147 ±4 


0-130 

±0-002 


0-84 

±0-03 


3-.50 

±0-19 


4-14 

±0*30 


Experi¬ 

mental 

1-31 ±2 

-n% 

0-081, 

±0-017 

-38% 

0-38 

±0-18 

-55% 

2-21 

±0*87 

-37% 

.3-93 

±0-65 

-5% 

Liver: 
Control 

44D±58 


2-270 

±0-501 


1-56 

±0-40 


49-ji2 
±1 ‘ 86 


35-52 

±8-12 


Experi¬ 

mental 

258 ±32 

-41% 

1-263 

±0-261 

-44% 

2-11 

±0-81 

+35% 

42-00 
± 8-91 

-14% 

41-61 

±29-81 

+ 17% 
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11 seems thal cadmium chloride influences the 
prolcin and nucleic acid syntheses of testes and 
liver of treated animals. vSuch effect of cadmium 
chloride is not only confined to the injected organ: 
but it extends to contralateral testis and the liver 
also. 

It may be that these changes are secondary to- 
ischaemia caused by cadmium chloride treatment 
leading to less supply of metabolites required for 
the syntheses. The possible iniluence of cadmium 
chloride on the enzyme systems, connected with, 
the syntheses and degradation of protein and 
nucleic acid also cannot be ruled out. 

Post-Graduate Zoology S. C. Gantayat." 

Department, B. K. Patnaik. 

Berhampur University, 

Berhampur 760 007, Orissa, June 19, 1975. 

Lecturer in Zoology, Science College, Hinjilicut, 
(Gm.), Orissa. 
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ON A NEW AVIAN NEMATODE, ASCARIDIA 

LUCKNOWENSIS SP. NOV. FROM A CROW- 
PHEASANT, CENTROPUS SINENSIS (STEPHEN ) 
FROM LUCKNOW 

Four male and four female specimens of the genus 
Ascaridia were collected from the intestine of a Crow- 
Pheasant, Centropus sinensis (Stephen) from Lucknow. 
These represent a new species and are designated 
Ascaridia liicknowensis sp. nov. The nematodes were 
fixed in AFA (Alcohol-formaline, acetic acid) and 
later transferred to glycerine alcohol for clearing. 

Ascaridia liicknowensis sp. nov. (Figs. 1-3) 
Description 

Body medium sized, slender (Fig. 1) tapering 
posteriorly. Lips well developed. Oesophagus club- 
shaped. Cuticle finely striated. 

Male : Tail conical. Caudal alae feebly developed. 
Preanal sucker with cuticularized rim. Eleven pairs 
of sessile caudal papillae (Fig. 2) with four pairs preanal, 
two pairs adanal and live pairs postanal. Spicules 
subequal and similar with distal end rounded. 
Gubernaculum absent. 

Female : Tail conical (Fig. 3). Vulva post-equato¬ 
rial. Uterine branches opposed. 

The new form differs from all the known forms of 
the genus Ascaridia Dujardin, 1845 except A. trilabium 
(v. Linstow, 1904) Railliet and Henry, 1914 and A. 
anseris Schwartz, 1925 in having spicules with distal 
^nd rounded. It differs from both these species in 


the number and arrangement of caudal papillae. The 
new form further differs from A. Trilahii-.n: in having 
subequal spicules instead of equal. Accordingly ii 
is regarded as a new species with the specific name, 
Ascaridia liicknowensis sp. ncv. 



Figs. 1-3. Ascaridia liicknowensis sp. nov. Fig. 1. 
Anterior end of male. Lateral view. Fig. 2. Posterior 
end of male. Ventral view. Fig. 3. Female tail. 
Lateral view. 

Department of Zoology, Pramod Kumar. 

University of Lucknow, S. P. Gupta. 

Lucknow, India, 

September 28, 1974. (Revised 17-9-1975) 
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RECORD OF ANCISTROSYLLIS PARVA DAY, 1963 

(POLYCHAETA, PILARGIDAE) FROM THE 
NORTH-EAST COAST OF INDIA 
While engaged in the studies on systematics and 
ecology of the littoral polychaetes of Bhimilipatnam 
backwaters (Visakhapatnam) an interesting pilargid 
polychaete was observed in the samples. It has 
b.een identified as A ndstrosyllis parva which was 
erected by Dayk The area under investigation is 
mainly composed of fine mud mixed with fine sand 
rich in organic debris, where the salinity ranges from 
l5%o to 40%o and oxygen from 2 ml/L to 7-5 ml/L. 
The present communication records the occurrence 
of A ndstrosyllis parva for the first time from the 
peninsular India. 

The specimens of A ndstrosyllis parva obtained 
in the present collections agreed in their characters 
with the type specimens. Day has given the number 
of papillae may vary from 10-12. The presently 
reported specimens have 12 marginal papillae 
(Fig. 1 A). 



Fig. 1. A ndstrosyllis parva. A, Anterior end ; 
B, Tenth foot; C, Long central neiiroseta ; D, Short 
outer neuroseta. 


A ndstrosyllis parva was known earlier only from 
the type locality, i.e., West coast of South Africa 
(Natal and Cape) and recorded as endemic to the 
fauna of South Africa. The present record extends 
its distribution into the North-East Coast of India 
in the Northern Indian Ocean. Further intensive 
systematic exploration in the West coast of India 
and other geographical regions boardering the Indian 
ocean may bring to light the occurrence of Andstro- 
;syllis parva in those regions, 


One of us (GSR) thanks iho CSIR, New Delhi, 
for the award of a fellowship. Our grateful thanks 
are to the Head of (he Department of Zoology, for 
the encouragement and for providing the necessary 
facilities. 

Andhra University, G. Syda Rao. 

Waltair, P. Chandra Mohan. 

Sc pi cm her 13, 1975. 

1. Day, J. H., A Monograph on the Polychaeta 
of Southern Africa. Part //. Sedentaria. 
Trustees of the British Museum (Natural 
History), London, 1967. 

TAXONOMIC POSITION OF FLATFISH, 
BRACHIRUS COMMERSONI (LACEP.) AND 
B. ALBOMACULATUS (KAUP) 

(FAMILY: SOLEIDAE) 

Recently while examining specimens of Brachirus 
commersoni and B. alhonwculatus from west coast 
of India, I noticed some characters which do not 
correspond to those of the genus Brachirus. Day^ 
referred these species to the genus Synaptura 
Cantor but Norman- while considering Synaptura 
a junior synonym of Brachirus Swainson placed 
them under the latter. The generic position of 
these species is doubtful as they show following 
differences from Brachirus oricntalis (Bl. and Schn.) 
which is the type species of the genus and also 


from the remaining 

Indian species of 

Brae hints. 




Remain- 


B. com- 

B. alho- 

ing 


mersoni 

macula t us 

Bra chi- 




nis spp. 

1 . Body shape 

Elongate 

Elongate 

Ovate 

2. Bony projection 

Present 

Present 

Absent 

on the snout 




3. Lateral-line scales 

160 

155 

63-74 

In Soleidae the ethmoid is 

produced 

into' an. 


elongated, flat and curved process which extends 
forwards beyond the vomer (Chabanaud'^, Yazdani-^ ). 
The bony projection on the snout of B. commersoni 
and B. albomaculatus on examination is found to be 
the projection of ethmoid process. 

Chabanaud’^ gave figures of crania of some 
genera of Soleidae (Solea, Brachirus and Zebrias). 
The position of ethmoid process in these genera 
is clearly different from each other and also from 
that of B. commersoni and B. albomaculatus. In 
Solea and Brachirus the ethmoid process is curved 
towards the right or ocular side but in Zebrias it 
is curved towards the left or blind side. In all 
these genera, however, the ethmoid process' 
remains hidden, inside the snout. In B. commersoni 
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and B. cilhonuiculatus the ethmoid process resembles 
that of Brachirus but its curvature is so much, 
pronounced that it comes out as a bony prominence 
on the ocular side of snout. 



Fig. 1 . Head of Brachirus albomaciilatus (Kaup) 
showing bony projection on the snout. 

Jn view of the differences obseiwed above it 
would seem unjustified tO' place these species under 
Brachirus, although amongst Indian genera of 
Soleidae they show greater affinities with that genus. 
It seems, therefore, likely that B. commersoni and 
B. albomaciilatus may either belong to a known 
genus from other waters or they represent an alto¬ 
gether new genus. In either case the examination 
of representatives of other genera of Soleidae 
becomes essential. Further work on these lines' 
would, therefore, be desirable. 

1 am thankful tO' Dr. B. K. Tikader, Deputy Direc¬ 
tor, for facilities and to Dr. M. Babu Rao, Zoologist, 
for useful discussion. 

Zoological Survey of India, G. M. Yazdani. 

Western Regional Station, 

Poona, May 31, 1975. 
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ON THE ACTIVITY OF CERTAIN SPIDER 
PREDATORS AGAINST STORED GRAIN 
INSECT PESTS 

Since the stray record by Tsuteui (1937) who 
observed a spider, Theridion tepidariourum (Cam¬ 
bridge), preying upon the almond mench, Ephestia 
(iautella (Walker), there have been very few studies 


on the activity of spiders against stored grain insect 
pests. Recently, Battu ct al. (1975) studied the 
predation of the larvae of Trogodenna granariiim 
Everts by eight species of spiders. The present study 
has been extended to explore the use of some of 
these spiders against insects other than T. granariiim, 
v:z., Sitophiliis oryzae L.. REizopertha dominica F., 
Tribolium castanenm Herbst and Alphitobius sp. 

The adults and juveniles, of the various spiders 
were collected from the rural wheat stores in 
Ludhiana District during the months of July-August 
1974- The spiders were starved for 1-3 days 
(Table I) and liberated in glass jars containing 
crushed wheat grains. The mouths of these jars 
were covered with muslin. Adults and/or larvae 
of S. oryzae, R. dominica, T. castanenm and Alphi- 
iobiiis sp. were offered separately to the starved 
spiders. Observations on the mortality of host 
insects were made after every 24 hours and the data 
are presented in Table I. 

All the six spider species, viz., Artema atlanta 
Waick. (Pholcidae), Marpissa sp. (Salticidae), 
Oecobiis spp. and O. piitiis Cambridge (Oecobiidae), 
Selenops agitnibensis Tikader (Selenopidae) and 
Uloborus danoliiis Tikader (Uloboridae) were 
found to be actively preying upon the host insects. 
U was found that excepting A. atlanta, all other 
ipiders caught hold of the insect hosts with the help 
of first pair of legs and pedipalpi. They pierced 
the preys with cheliceral fangs and continued 
sucking the body juices intermittingly till the prey 
was partially and/or completely squeezed. A 
atlanta constructed webs of whitish silken threads. 
Cheliceral fangs were used for sucking the body fluids 
and the prey was reduced to completely squeezed 
carcass. 

The larvae of T. castanenm seemed to be the 
most preferred host by all the spider predators 
tested. The average time taken to consume a good 
size T. castanenm larva was less than half a day for 
all the spider species. Marpissa sp. seemed to be 
the most efficient as it took the least time (0-05 day) 
to consume a single T. castanenm larva. Adults of 
O. putus, Marpissa sp. and S. agumbensis also took, 
on an average, less than half a day to consume a 
single 5. oryzae adult, Alphitobius sp, larva and 

R. dominica adult respectively. 

It may, thus, be seen that the spider predators 
can play an important role in regulating the popula¬ 
tions of major stored grain insect pests. All the 
spider species tested have been found to be very 
efficient predators of T. castanenm. A. atlanta and 

5 . agumbensis are equally good in preying upon 

S. oryzae and R. dopiinica respectively. 
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Table I 


Efficacy 

of some 

s 

spider predators against 

various 

stored grain insect pests 

Spider precator 

lu-sect hosts tes‘ 

ttd 


■ Average time 
(days) taken to 
consume a 
single host 
(Y/X) 

Name and Stage 

Average 

starva¬ 

tion 

period 

(days) 

NaiT.e and stage 

Number 

ofiered 

Number 

predated 

(X) 

Average 
time (dav^b) 
taken for 
predation 

(Y) 

1 

2 

3 

4 

5 

6 

7 

A, atlanta juveniles 

1-0 

T. castaneurn larvae 

10 

10 

0‘90 

0 09 


20 

Tv. dominica adults 

5 

5 

4*25 

0*85 


3-0 

iS'. oryzae adults 

5 

5 

L05 

0*21 


LO 

Alphitohius sp. adults 

5 

5 

L95 

0-39 

Marpissa sp. adults 

1-5 

T. castaneurn larvae 

15 

15 

0-75 

0*05 


2-G 

T. castaneurn adults 

10 

9 

10*62 

L18 


2-5 

S. oryzae adults 

5 

5 

8-50 

1*70 

Oecobus sp. adults 

LO 

R. dominica aduhs 

5 

4 

11*20 

CO 


LO 

..V. oryzae adults 

5 

5 

12*00 

2-40 


LO 

T. castotteum adults 

10 

9 

8*01 

0*89 


LO 

T. castaneurn larvae 

10 

10 

3 00 

0-30 

0. puUis adults 

LO 

Alphitobiiis sp. larvae 

5 

5 

3*75 

0*75 


2-0 

7', castaneurn larvae 

10 

10 

2*C0 

0*20 

S. agumbensis adults 

LO 

R. dominica adults 

20 

13 

4*94 

0*38 


LO 

T. castaneurn adults 

20 

3 

501 

L67 

U danolhis adults 

L5 

T. cahtaneuni larvae 

6 

6 

3*90 

0*65 


Thanks are due to the Director, Zoological 
Survey of India, Calcutta, for identifying the 
spiders. 

Department of Entomology, G. S. Battu. 
and 

Department of Processing and G. S. Dhaliwal. 

Agricultural Structures, 

Punjab Agricultural University, 

Ludhiana, June 30, 1975. 


Acetic-orcein squash preparations of the testes 
of D. piexippiis collected near the Postgraduate 
Centre, without pre-fixation show 30 bivalents in 
Metaphase 1 (Fig. 1). Little variation in size 
among the bivalents was noted. In Metaphase I 
stages, while some of the bivalents were still 
having non-terminalised chiasmata, a few other 
bivalents were almost separated into the homologues, 
being in contact only near their ends. 


1. Battu, G. S., Bains, S. S. and Atwal, A, S., 

Bull. Grain TechnoL, 1975, 13, 52. 

2. Tsuteui, K., Ono-Dobuts. Zasshi., 1937, 9, 165. 


CHROMOSOME NUMBER OF DANA US 
PLEXIPPUS (LEPIDOPTERA: DANAIDAE) 

Even though Danaus constitutes the largest genus 
of the family Danaidae with 17 representative 
species in India, a few of which are cosmopolitan 
in distribution, our knowledge of the chromosome 
cytology of this genus is very meagre at present. 
Chromosome numbers of only five species in this 
genus are known till to date. This note reports 
the chromosome number of one more species of 
Danms, viz., D. pJexippus (L.)., 










Fig. 1. Metaphase I chromosomes of D. plexip- 
pus (L.). 


In the genus Danaus, the chromosome number 
has been reported so far, for the following species : 

1. D. chrysippus L. (Srivastava and Guptai, 
Gupta2, de Lesse and CondaminS, =: 30) ; 2. D. 
gilippus Cr. (Maeki and Remington^, n 29) ; 
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3. D. eresimiis Cr. (Maeki and Remington-^, 
// 30) ; 4. D. hamata septciunonls Butler 

(Saitoh and Abe'"*, n = 31-36) ; 5. D. Llmniace 
Cr. (=z Tirumala jimniace of Saitoh and Abe"*, 
}i ~ '5'b) \ D. Hmnkice Umnicicc (Maeki and Ae'*, 
Ji = 37) and D. ilmiiiace pcirivciwia (Bernardi and 
de Lesse", n z=: 41-46). 

Variation in the chromosome number in different 
nuclei of the same specimen of D. hamata septen- 
trionis was reported by Saitoh and Abe, whereas 
very wide variation in chromosome number in 
different subspecies of D. llmniace from different 
geographical regions was reported by different 
workers, suggesting attempts at evolution of sub¬ 
species into species at chromosomal level. The 
chromosome number of D. pJexlppus, not only 
agrees with the number in two other species of 
Danaiis but with that of the most common haploid 
number of Lepidoptera (Suomalainen^). 

We thank Prof. S. Dutt, Head of the Department 
of Zoology, A.U.P.G. Centre, Guntur, for provid¬ 
ing facilities and Prof. R. Natarajan, Director, 
Centre of Advanced Study in Marine Biology, Porto 
Novo, for his many helpful suggestions. One of 
us (NNR) thanks the authorities of CSIR, for 
financial support. 

Department of Zoology, N. Nageswara Rao. 
A.U. Postgraduate Centre, A. S. Murty. 

Guntur 522 005, June 16, 1975. 
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IMPROVING SEED GERMINATION WITH MIST 

Many crop plants pose problem in seed germination, 
the causes being physical and physiological. The 
freshly harvested seeds of many temperate crops like 
strawberry, grapes and many pome fruits are in a 
state of dormancy and unless they receive adequate 
chilling, the dormancy is not broken and seeds do 
not germinate. In strawberry, Iyer, Chacko and- 
Subramanyam'*, have shown that treatments of fresh; 
seeds with Ethrel (2-chloro-ethane-phosphonic acid) 
at 5,000 ppm for 24 hours induced nearly 90% 
germination within four weeks and these findings have 


further been corroborated by the studies of Wilson, 
Goodall and Reeves-. Purthcr studies by Iyer and 
Siibramanyam-* have suggested that the promotion ol 
germination with Ethrel might be due to the inhibi¬ 
tion of the growth inhibitors that are present in IIk" 

strawberry seeds. Since in a mist chamber, the 

seeds are continuously being exposed to mist and 
there is continuous washing of the seeds, it was 

logical to conclude that belter germination eotild be 
obtained if seeds are sown in pots kept in imst 

chambers. The studies by Wilson e( a!.-., have given 
very promising results. The present study deals with 
the excellent results that have been obtained with ai 
number of strawberry varieties. 

Materials and Methods 

Seeds extracted from freshly harvested fruits ol 
five varieties of straw'berry, namely, Bangalore l.oeat, 
Gorella, Robinson, Senga Sengana and 'Tioga were 
sown in seed pans on a medium containing ecinal 
quantities of fine sand and soil. Five such seed pans 
were kept in the mist chan’iber in the month ol 
May, 1974 after the initial wateiing of the mcdiiun. 
Ill the mist chamber, the pots were exposed to inter- 
miltent sprays of mist for 20 seconds at an. inlci’val 
of every 3V minutes. Flqiial number of pots with, 
seeds sown were kept in one part of the cliamber 
where they were not exposed to mist sprays hut 
which were watered twice a day which acted as the 
control. Observations were made every day on the 
rate of germination. 

Results and Discns.sion 

The extent of seeds that geminated within a 
period of one month is presented in Table I. ’ThC' 
seeds that w'cre kept in llic mist cliambcr germinated' 
much faster than the control and in different 
varieties, (he success obtained langed from 79-6 to 
93*3% within the course of a month from sowing., 

Taiu.i: I, 

Seed germination recorded within 30 days oj sowiny 


Per coni germination 
Variety ---- • . 


Bangalore Local 

Mist Chamber 

93*3 

Contiaff 

2*2 

Gorella 

87-8 

3-1 

Robinson 

86-4 

2-9 

Senga Sengana 

79-6 

I-l 

Tioga 

90*0 

1-4 


In contrast to this, in the controls, the germination 
was only ranging from 1-1 to 3-1%. 'The growth 
•of The seedlings was also found to be much faster 
in the mist chamber. The data taken on the 
vegetative growth of the seedlings after 3^ months 
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of sowiag showed that in the mist chamber, the 
seedlings were nearly 15 cm in height, whereas, 
the few that germinated in the controls had attained 
only about 3 cm. 

Another interesting observation was that irrespec¬ 
tive of the parentage of the seeds, every seedling 
that was raised in the mist chamber produced large 
number of runner plants and hence vegetative 
propagation of even four month old seedlings could 
be possible. In the control plants, the seedling size 
was so small that none of the plants produced any 
runners within this period. The plants that were 
raised in the mist chamber reached transplantable 
stage much earlier. 

Using the mist technique of seed germination, it 
was possible to assess the performance of hybrid 
seeds in a very short time. It was possible to 
obtain fruiting in most of the seedlings within a 
course of six months from seed sowing which is a 
great boon in the breeding programme of this crop. 
All other methods currently known take not less than 
a year. 

The present study, therefore, has shown that 
germinating seeds in a mist chamber has manifold 
advantages. Firstly, it is not necessary to stratify 
the seeds for three months under cold conditions. 
Early and high germination can be obtained even 
with freshly extracted seeds using mist technique. 
Secondly, the seedlings raised in the mist chamber 
are fast growing and hence come to fruiting much 
earlier which facilitates earlier seedling evaluation 
and thirdly, every seedling produces abundant 
runners under mist and hence, it is possible to 
vegetatively propagate the selected seedling at a 
much faster rate. 

The highly significant effect of mist on seed 
germination and seedling growth even in plants 
known to have inherent dormancy appears to be due 
to (0 the leaching of the germination inhibitors 
that are present in the seeds and (//) permanent 
state of turbidity of seeds and seedlings in mist 
chamber. Strawberry fruits and seeds are known 
to have growth inhibitors (Rudnicki, Pieniazek and 
Pieniezek'i; Varga-", and Negi and Singh<»)- Negi 
and Singh (1973) observed that when the seeds 
of strawberry were kept in running water for 
4 days, nearly 27*5% seeds had sprouted in the 
bag itself. Further, when the washed seeds were 
treated with water extract obtained from unwashed 
seeds, the germination was significantly reduced, 
almost to the level of unwashed seeds. These 
observations lend support to the presence of some 
water soluble substance that inhibits germination. 

This method can be applied successfully iif a 
number of crops where good and fast germination 
cannot be obtained easily. We have tested this 


method on the seeds of Carlca, Pineapple and 
Guava and have obtained highly positive results. 
This method is now being extended to other crops 
also. 

The authors are grateful to Dr. G. S. Randhawa, 
Director, Indian Institute of Horticultural Research, 
Bangalore, for his keen interest in this study and for 
constant encouragement. 

Indian Institute of C. P. A. Iyer. 

Horticultural Research, M. D. Su bra man yam. 
Bangalore 6, R. Singh. 

April 7, 1975. 
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THE GENETICS OF FIELD IMMUNITY TO 

BROWN RUST AND ITS INCORPORATION 
INTO COMMERCIAL VARIETIES OF WHEAT 

Kalyan Sona, a widely adapted high yielding wheat 
(Triticum aestivnm L.) cultivar, has become snspec- 
tible to the m-ost prevalent races of brown rust 
(Piiccinici recondita Rob. ex Desm.) (T2, 77, 162, 
162A, 104, 77) in India. A vigorous search for 
germplasm to provide sources of resistance is being 
carried out at different breeding centres. At the 
Punjab Agricultural University, Ludhiana, an exotic 
strain EC 93131 (Atlas~66) of wheat (T. aesiivuui 
L.) was detected to exhibit field immunity to all the 
above races of brown rust consistently for a number 
of years. This was true also at other locations in. 
India (Stroike et aL, 1973). Therefore, it was planned 
to study the genetic nature of immunity of this 
line and explore the possibility of transferring this 
characteristic to Kalyan Sona. 

The parents, (Kalyan Sona X EC 93131) 
and F^ were space-planted in 1972-73 at the PAU 
experimental plots. The above lines along with 
the F.^ were also space-planted in a randomized 
complete block design with two replications in 
1973-74. The infector rows, a mixture of Agra 
local and Lai Bahadur {T. aestivnm L.) were 
planted all around and were inoculated with a 
mixture of the above-mentioned prevalent races in 
both the years. The individual plants were scored' 
as immune (completely free of disease) or diseased 
(traces to 100% infection). 
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The F, plants were as immune as EC 93131. It 
indicated that the gene for immunity was dominant 
over suscepiibility. The plants in the segregated 
ni a 3 (immune) : I (diseased) ratio (Table I). 

Tahlu I 

Segregation for field inininnity to prevalent races 
of browti rust in various generations of the 
cross, Kalyan Sana x EC 93131 

Number of plants 


GeaeraLion 

Observed 

1 D 

Fxpected" 

I D 

x' 

Kalyan Sona 


Al! 


All 


lie 93131 

All 


AH 



Fj 

All 


All 



F, 

219 

81 

225 

75 

0-64 

F;j (random) 

Fy (Susc. Fo plants 

155 

95 

156 

94 

004 

selfed) 

3^^ 

247 


250 



^ -On tlie basis of segregation for one dominar.-.t 
gene for immunity 

^ These plants wove probably the escapes 
.1 Ifnmune 
D — Diseased 
X- - (05, oc df) - 3-84. 

Thus it appeared that immunity is governed by one 
dominant gene. This observation was confirmed by 
the segregation in F.. generation. The plants in 
the F., derived from randomly selected F., individuals 
segregated in the ratio of 5 (immune) : 3 (diseased). 
This is as expected on. the basis of one dominant gene 
for immunity. All the progeny of the diseased 
plants was also diseased which supports the above 
conclusion. 

An attempt was made to search for immune plants, 
in the F^, and F.j populations which resembled 
Kalyan Sona. It appeared to be loo early to 
recover such individuals. The probability of recover¬ 
ing such segregates will be high if the immunity gene 
is not associated with any undcrsirable character of 
the EC 93131 parent. This parent is relatively tall, 
late, has lax ears and its grains are soft and red. 

A comparison for various agronomic characters of 
the immune and diseased plants would indicate if 
the immunity gene is associated with undesirable* 
traits of EC 93131. Such a comparison could not 
be made for yield a—j J 000-grain weight because 
of the obvious diflKully of providing true checks’ 
for diseased plants in. the segregating progenies. 
Therefore, two groups were compared only for 
height, days to earing and maturity. The data for 
these three characters indicated differences of a small 


magnitude between the two groups (Table II) which, 
however, are not likely to be of practical importance’ 
Therefore, the incorporation of the gene for 
immunity into the genotype of Kalyan Sona may 
not produce any adverse effect. 

Table II 

Data (mean) on height, heading date and maturity 
for the immune and diseased plants in the 
F., and F.^ populations 


Generation Reaction 

Plant 

heiglit 

(cm) 

Heading 

date 

(days)^ 

Maturity 

date 

(days)^ 

E., D 

106'11 

113-85 


1 

106-00 

113-02 


L.S.D. (05) 

1-83 

1-23 


1-3 D 

i02-20 

114-10 

152-80 

t 

102-86 

!12-42 

150-74 

L.S.D. (05) 

1-80 

0-92 

0-49 

^ — Number of days after seedling. 


A piactical approach would be to initiate a back- 
cross programme to transfer the immunity gene of 
EC 9j>131 with Kalyan Sofia as the recurrent 
parent. Some of the immune plants in F.^ were 
closer to Kalyan Sona in characters like height 
and maturity. Use of these F.^ plants as donors 
may reduce the number of backcrosses and the 
time required to restore the Kalyan Sona pheno¬ 
type and yielding ability. 

The authors wish to thank Dr. K. S. Gill, 
Professor and Head, for supplying the parental 
material. 

Department of Plant Breeding, J. Kumar. 

Punjab Agricultural University, Sudhir Kochhar. 
Ludhiana 141 004, M. M. Verma. 

Juno 28, 1975. 
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Wheat Performance Nursery,” Res. Bull, 
256, pp. 131. Plant Science Research 
Division, Agricultural Res. Service, U.S.D.A., 
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AN APPROACH TOWARD PLANT TYPE 
CONCEPT IN SUGARCANE 

An attempt is made to study certain physiological 
parameters which can explain the yield differences 
an'.ong sugarcane cultivars. A consistently high 
yielding variety Co^62175 was subjected to growth 
analysis by the method outlined by Watson (1952) 
and compared with the commercial check, Co 419 
(Table I). 
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Table I 

Certain Physiological parameters in Co 62175 and Co 419 during grand growth period, i.e., 14—28 

weeks after planting 



Yield 

Pol in Juice 

CCS 



5 years 

at harvest 

2 yrs. 

Fibre 

Variety 

Av. 

4 yrs. Av. 

Av. 

m cane 


1968-73 

1968-72 

1968-70 

(%) 


(tons/ha) 

(%) 

(tons/ha) 

Co 62175 

188 

19-7 

28-2 

15*2 

Co 419 

149 

20-4 

22*8 

20*1 


Leaf area NAR RGR CGR LAR 

per clump (g/dm^wk) (g/g/wk) (g/wk) (dm-/g) 

(dm-) 


140-0 0-63 0-17 53 0-31 

87-1 0-34 0-09 21 0-29 


The experiment with 6-8 promising cane cultures 
was arranged in a randomised block design, with 
four replications in five seasons. The net plot size 
in all seasons varied from 72 m- to 90 m-. Cane 
yield and CCS tons/ha differed significantly with CV 
of the experiment less than 10%, Parameters such 
as leaf area (L), net assimilation rate (NAR), 
relative growth rate (RGR) and leaf area ratio 
(LAR) were the averages of two clumps from one 
replication. Light transmission ratio (LTR) is an 
average of ten fixed points in the crop canopy near 
the ridge at an approximate height of 30 cm. A 
prediction equation involving three yield attributes 
has been worked out. 

Table 1 indicates that during grand growth period 
e.xtending from 14-28 weeks after planting, Co 
62175 maintained the superiority over Co 419 in 
respect of total leaf area/clump (L), NAR, CGR, 
RGR and LAR. It is worth noting that NAR, a 
measure of photosynthetic efficiency, was nearly 
double in Co 62175 compared to Co; 419 (Table I). 
McLean et al (1968) observed that variation in 
yield of sugarcane varieties can be caused both by 
variation in NAR and in LAI. Another significant 
factor noticed in Co 62175 was a linear relation¬ 
ship between LAI and CGR upto LAI 7-4 (Fig. 1 ) 
during grand growth period. 

Plant type concept 

Earlier studies aimed at finding out certain growth, 
attributes in Saccharum clones'!- and yield com¬ 
ponents in sugarcane-’-^. It is fairly established 
that the yield components in sugarcane are the 
stalk number, stalk diameter and • stalk length and 
a negative relation exists between the stalk number 
and stalk diameter and between the stalk weight 
and stalk number-. 

In our investigation, an attempt has been made 
to estimate the combined effect of three yield 
attributes on cane yield of two dozen cultivars by 
a multiple regression equation of the type : 

Y 1 = a -f-Avro * 

where = stalk nfimber, Xo = stalk length and 
X 3 = weight/cane, a, are the constants. 



‘ l l ^ i C '/ h* 

L A 7 

Fig. 1 . Regression of crop growth rate (CGR) 
on leaf area index (LAI) in Co 62175 ( 14-2H 

weeks). Y — 18-4235 x — 40-4476 where Y = 
CGR g/wk, X = LAI std. error for slope, ri: 

2-1558=^ Correlation coefficient, /* nr 0 - 95 -L 

We obtained the relation as indicated in equation 1. 
Y rr 796-0247 - 4 - ()-7905x., -j- 11 • 5959x., 

+ 3 - 9776 .V 3 - • • R- = 0 • 79-- ■' (1 ) 

The stepwise regression indicated that stalk 

length, weight/cane and stalk population in that 
order contribute to the cane yield. Since stalk 
length and diameter are genetically controlled 

emphasis has to be placed in accommodating 
higher stalk density per unit area without reduction 
either in weight or length of cane. 

It is suggested that clones with higher LTR 
values at grand growth period accommodate higher 
stalk density without adversely affecting the other 
yield attributes. LTR measures the light interception 
by the crop canopy and is given as 1/1 z= c kt. 
where I — light intensity below the crop canopy. 
To — intensity above the crop canopy, L r:: leaf 

* Significant at 1% level. 

Significant at 5% level. 
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TAIiLF n 

Light transmission ratio,, LTR (Iji^^ >: 100) in some sugarcane cultivars at two different growth stages 


Cultivar 

Growth 
stage 1 
(weeks) 

LTR 

0 /• 

/o 

SI. 

No. 

Cultivar 

Growth 

stage 

II (week) 

LTR 

% 

Remarks 

B 37172 

1315 

27-0 

1 . 

Co 62175 

16-18 

8-5 

Desirable plar.t t>pcs are 




2 . 

H. 2857 

16-18 

7-7 

B 57172, Co 62175, 




3. 

Q49 

16-18 

7-3 

H. 2857, Q49 ii. that 

Co 419 

13-15 

23-0 

4. 

Co 7112 

16-18 

5-8 

order. Se\ere tiller 

(Check) 



5. 

66 Co A-11 

16-18 

5-4 

mortality was observed 

H. 2045 

13-15 

14-0 

6 . 

Co 419 

16-18 

5-2 

in H. 2045 and 66 Co A-11 





(Check) 



at this location. 


iirea index and K = extinction coefficient. LTR 
is measured as l/J^ X 100. 

Table 11 is suggestive that the desirable plant types 
are B 37172, Co 62175, H 2857 and Q49 which have 
higher LTR values. Mention may be made of the 
varieties like B 37172 and Q49 which possess erect 
and thick leaves and can accommodate 2-3 times 
higher density (0'2-0*3 million/ha) than Co 419 
(()-10-0-12 million/ha), without reducing either the 
length, girth or weight/cane. However information 
is lacking on crop extinction coefficient, K, of these 
genotypes. 

The limited data presented on two varieties suggest 
that the desirable plant types should have higher 
values of LAI, CGR and NAR. Further, emphasis 
has to be placed in selection of clones with thick and 
erect leaves and which can accommodate higher stalk 
density, i.e., 0-2 to 0-3 million/ha without reduction 
in stalk length, stalk diameter and weight/cane and 
this is perhaps possible in cultivars with higher 
LTR and lower K values. 

A replicated trial conducted at this station with 
six varieties confirms the trends herein reported. 

Univ. of Agril. Sciences, Gururaj Hunsigi. 

Reg'onal Research Station, 

Mandya-571405. 

and 

Indian Institute of S. C. Srivastava. 

Sugarcane Research, 

Lucknow-226002. July 28, 1975. 
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INFLUENCE OF MORPHACTiN, MALEIC 

hydrazioe and cycocel on yield and 

POST-HARVEST QUALITIES OF POTATO 
{SOLANUM TUBEROSUM L.) 

The poduction of tubers in potato {Solaniim tube¬ 
rosum) can be increased by an additional supply of 
nitrogen (Ghosh and Kanjaria^ ; Salter and 
Williams-) and by exogenous application 'of some 
plant growth substances (Smeltzer and MackayS ; 
Das and Prusty^; Shukla and Jauhario). The 
present investigation was carried out during winter 
season of 1972-73 to determine the effects of mor- 
phactin (Me.thyl-2-chlorO“9-hydroxyfkiorene-9-carbo- 
xylate) cycocel (2 chloroethyl trimethyl ammonium 
chloride) and maleic hydrazide on yield size, quality 
and post-harvest changes during the storage of 
potato tubers {SoUmiun tuberosum L. cv. Kufri 
Alankar). 

The cut pieces of potato tubers were kept at 1, 10, 
100 ppm in each of the growth substance for 10 
min. The cut pieces dipped in water for ten min 
served as control. The pieces were sown in the pots 
contaning soil mixed with farm-yard manure. The 
pots were arranged in a randomised block of ten 
plants and replicated thrice. Moisture content of 
the tuber was determined by drying at 85° C for 
48 hours. The starch and ascorbic acid were esti¬ 
mated accordng to AOAC methods<5. The potato- 
tubers were kept at 5° C for 100 days to study 
harvest modifications. Results are presented in 
Table I. The presowing application of morphactin 
significantly increased the production of tubers 
gradually with increase in concentration and CCC 
was also found to- increase the production of tubers, 
but MH decreased the production of tubers 
(Table I). The maximum large tuber were produced 
by CCC followed by morphactin, minimum larger 
tuber were produced by MH over control (Table I). 
Morphactin increased dry weight % whereas dry 
weight % was decreased by MH and CCC (Table I) 
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Efect of morphactin, maleic hydtazide and cycocel on reduction and post-harvest qualities of potato (Solanum 

tuberosum Z-.) 


Morphactin Maleic hydrazide CycoccI 

Observations Control—•—■— ---— ' ’ 

l^ppni 10 ppm 100pm 1 ppm 10 ppm 100 ppm 1 ppir 10 ppm 100 ppm 


Yield of tuber/ 

485-2 

501-7 

520-4 

563*5 

oo 

454-7 

430*1 

509-8 

629-3 

670-8 

plant (g) 

±23-7 

±25-4 

±26-1 

±25*2 

±22-7 

±22-1 

±21*8 

±24-3 

±28-8 

±31-9 

Size of tuber 

Large 

33 

39 

41 

43 

25 

27 

27 

71 

75 

78 

Medium 

31 

34 

30 

31 

39 

37 

38 

20 

17 

12 

Small 

26 

13 

11 

6 

27 

25 

20 

4 

5 

7 

Chats 

10 

14 

18 

20 

9 

11 

15 

5 

3 

3 

Dry weight % 

21*5 

23-2 

23-7 

24-0 

19-3 

19-0 

19*1 

17-7 

17-4 

18J 

Moisture % 

78-5 

76-8 

76-3 

76-0 

82-1 

80-7 

80*9 

82-3 

82-6 

82-6 

Starch % 

20-0 

21-3 

21-0 

23-8 

21-0 

22-5 

23*0 

211 

21-4 

21-9 

Ascorbic acid 

12-31 

11-79* 

11-72 

* 

00 

oo 

* 11-87 

* 11-92 

* 11-95 

* 11-95 

* lJ-91 

* 1.1*98* 

mg/'100 g. 

zb 0-21 

± 0*34 

o 

o 

-H 

± 0-31 

± 0-16 

± 0-27 

± 0-20 

± 0-25 

± 0-34 

4 0-22 


Post-harvest qualities 


Loss of weight of 


tuber % 

18*5 

11*9 

11-6 

10*2 

17-9 

17-8 

17*2 

44*7 

44-9 

44-4 

Rottage of tuber 

5*8 

23-5 

20-0 

18*2 

22-9 

22*4 

22*0 

38-1 

38-4 

27*0 


* Not Significant. 


Morphactin and MH increased the starch contents 
while CCC reduced it (Table 1). Morphactin, MH, 
and CCC had no significant effect on ascorbic acid 
content. CCC increased weight loss of tubers while 
morphactin and MH decreased it (Table I), The 
highest percentage of rootage was recorded in CCC 
treatments, MH slightly increased rootage and mor¬ 
phactin decreased it (Table I). 

The observations of the present study clearly 
demonstrate that CCC increased the production. 
Similar observations were made by Das and Prusty. 
Morphactin also raised the production. Our find¬ 
ings do not agree with those observations reported 
previously for potato (Merck’^). MH slightly 
decreased the yield of tuber. These observations 
are in accordance with those of reported previously 
(Das and Prusty). It is clear from the results that 
morphactin increased dry matter and starch con¬ 
tents. CCC decreased starch contents of tubers. 
The present findings can be explained simply by 
suggesting that the plant growth substances affect 
the yield, chemical composition and post-harvest 
qualities by modifying growth and development 
through metabolism in S, tuberosum. 

We are grateful to E. Marck, for the gift of 
morphactin. Financial assistance to senior author 
from the Department of Atomic Energy, Govern¬ 
ment of India, is appreciated. 


Department of Botany, A. K. Bisari A/*' 

Meerut University, Miss. J. K. Sharma. 

D.A.V. College, 

Miizaffarnagar, (U.P.), August 27, 1974. 

Present Address : Department of Botany, 
Hindu College, Moradabad 244 001, India. 

1 . Ghosh, A. S. and Kanjaria, M. V., Bull. Nat, 

Inst. Sci., 1964, 26, 245. 

2. Salter, P. J. and Williams, J. B., Jour. Hort, 

Sci., 1968, 43, 263. 

3. Smeltzer, G. G. and Macikay, D. C., Amer. 

Potato Jour., 1963, 40, 372, 

4. Das, R. C. and Prusty, S. S., PL Sci., 1970, 

3, 129. 

5. Shukla, H. S. Jauhari, O. S., Ibid., 1973, 

5, 154. 

6 . Anonymous, A.O.A.C. Methods, 1970, Wash., 

D.C. 

7. Merck, E., Tech. Inf. Sheet, I-IT, 1970. 

MULTIPLE EPIDERMIS OF FIMBRISTYUS 
SCHOENOIDES 

Some species of Fimbristylis (Cyperaceae) have a 
colourless region of cells in the leaf-blade between 
the adaxial epidermis and chlorenchyma. Metcalfe^ 
referred to this zone as adaxial hypodermis. Sharma 
and Mehra- provisionally called it multiple 
epidermis on the basis of suggestive alignment of 
its cells with those of mature epidermis. The 
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present study was made to investigate the nature 
this hypodermis. No such information is avail¬ 
able for the Cyperaceae. 

The nuts of F. schoenokles Vahl were sown in 
petri dishes on wet blotting-paper. The plumules 
and basal portions of 1-leafed seedlings, enclosed 
within cotylendonary sheaths and situated above 
mesoootyl, were fixed in F.A.A. They were micro- 
lomed following the usual procedure. 

In transection of very young leaf-blade, the 
protodermal cells on the adaxial side become more 
conspicuous than the rest (Fig. 1). They undergo 
1-3 successive periclinal divisions (Fig. 2). After 
every division, it is the outer cell that divides 
further. The number of divisions decreases from 
the median to marginal cells (Fig. 2). The inner 
cells become remarkably large, with very con¬ 
spicuous nuclei, and their redial alignment is 
•disturbed (Fig. 3). Besides the adaxial group, the 



Figs. 1-3. Young epidermis in transections of 
leaf-blade of Fitnbristylis schoenokles. Fig. 1. 
Uniseriate protoderm. Fig. 2. Adaxial protoderm 
after periclinal divisions. Fig. 3. Multiple adaxial 
epidermis. All figures, x 280. 

other protodermal cells that divide periclinally are 
the progenitors of subepidermal fiber strands, 
situated at the margins and on the abaxial side. 
The inner derivative of each such cell gives rise 
to a group of fiber initials. The outermost deriva¬ 
tives of protoderm mature into epidermis, but in 
the median region on the adaxial side 1-3 such 
cells, separated from one another divide periclinally 
once or twice. The resultant inner or median cell 
produces a group of fiber initials, while the outer¬ 
most cell divides anticlinally giving, rise to two 
epidermal cells (c/. Sharma and Mehra^). Under 


certain conditions the adaxial protodermal cells may 
not divide periclinally, and mature into uniseriate 
epidermis of conspicuously large cells. 

Ontogenetically, the adaxial hypodermis and all 
the subepidermal fiber strands are derived from 
protoderm. Thus the adaxial hypodermis represents 
the multiple epidermis. 

Department of Botany and O. P. Sh.\rma. 

Plant Pathology, 

Himachal Pradesh University, 

Palampur 176 061, July 22, 1975. 


1 . Metcalfe, C. R., Anatomy of Monocotyledons. 

V. Cyperaceae, Clarendon Press, Oxford 

1971, p. 272. 

2. Sharma, O. P. and Mehra, P. N., Bot. 

1972, 133, 87. 


A NEW SPECIES OF THE GE^US OCTOSPOEA 
FROM INDIA 

The Octospora Hedw. ex Gray is a valid and 
established genus'i’-’^>»f>, consisting of more than 
forty species growing mainly on bare spil, soil 
among mosses, humus, rotten wood and leaves, 
with the exception of O. itiiacaensis (Rehm) Khare^ 
which is a weak parasite on Marchantia polymorplia. 
The genus is accepted here in a broad sense and 
two other genera Jnermisia Rifai and Kotlabaea 

Svreek, previously segregated from the genus Octo- 
spora~'^ have been reduced to the subgeneric level 
on account of the presence of intermediate forms, 
existing between the three genera^. 

A single collection of this genus was made in the 
campus of Banaras Hindu University, India, in 1969. 
On comparison with the other species of the genus 
Octospora known so far, this was found to represent 
a new species. Its illustrated account is provided 
in the present note. Specimen studied has been 
deposited in the Banaras Hindu University, Plant 
Pathology Herbarium, abbreviated as BHUPP. 

Octospora liiticola Khare, sp. nov. (Figs. 1-5). 

Apothecia ca. 3-3 ■ 5 cm., sessilia dispersa, 
sLilphurea usque ad aurantia, applanata vel reveluta ; 
asci octospori, ope jodi non-caerulescentes, brevi- 
cylindrici, 100-130 x 5-5-7 At; ascospores minutae, 
ovoideo-ellipticae, glabrae, uniguttulatae, uniseriate, 
5.5_7 X 4-5 At; paraphyses simplices rectae tenues 
1-2 septatae ; excipulum medullosum tenuitunicatum, 
textura intricata constitutum, in partibus aliquibus 
cellulas intercalarias infiatas efformante ; excipulum 
ectale texture angularis, cellulis sat magnis com¬ 
position ; hyphae tomenti ex excipulo ectali enatae, 
hyaline septatae. Typus BHUPP 1265 in solo. 

Apothecia (Fig. 5) scattered, 3-3-5 cm in diam., 
sessile, flat tending to curved downward ; hymenium 
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sulphur yellow to orange ; externally lighter, 
pubescent. In section (Fig. 1) : hymenium 100- 
125 fj. thick; subhymenium 30-38/i thick, of short 
angular to elongated cells; medullary excipulum 
125-600 M thick, consisting of textura intricata, 
hyphae 7-15wide, thin walled, septate, at places 
forming intercalary inflated cells ; ectal excipulum 
75-150 /A thick, consisting of'textura angularis, cells 
15-40 /u in diam ; tomentum hyphae 10-15 wide, 
septate, colourless, more or less entangled, drawn 
out from the end cells of the ectal excipulum ; asci 
(Fig. 2) J- 8-spored, cylindric, 100-130 xS‘5-7 



Figs. 1-4. Camera lucida drawings of Octospora 
Inticola. Fig. 1. V.S. of a part of an apothecium. 
Fig. 2. A complete ascus. Fig. 3. A branched- 
paraphysis. Fig. 4. Ascospores. Scale line A for 
Figs. 2, 3, 4 and B for Fig. 1. 



Fig. 5. Apothecia of Octospora lutlcola, x 1'3. 


ascospores (Fig. 4) small, hyaline, ovoid-ellipiical, 
smooth, Liniguttulate, uniseriate, straightly or obliquely 
arranged, 5-5-7 x 4-5/^; paraphyses (Fig. 3) 
simple, straight, 1-2 septate, slender, almost equal 
to the asci and 3-4 p thick throughout. 

Hcilyitat. —On loamy soil. 

Etymology. —Latin ‘lutum’ = mud or loam -\- 
‘colus’ to live, referring to the habitat being 
loamy soil. 

Holorype.—BKUPP 1265, Leg. K. B. Khare, 
September 18, 1969. 

Type Locality. —Old Botanical Garden, Banaras 
Hindu University, Varanasi. 

The large sized, repand apothecia with sulphur 
yellow colour and unigiittulata, small ascospores 
are distinguishing characters of the present species. 

The author is thankful to Prof. M. S. Pavgi and 
to Shri V. P. Tewari, for providing laboratory 
facilities and to Dr. L. R. Batra, U.S.D.A., Beltsville, 
Maryland, for the Latin translation. He also- wishes 
to thankfully acknowledge the help of C.S.I.R., for 
appointing him in the Scientist’s Pool. This research 
was financed in part by the U.S.D.A. from PL-48(> 
funds. 

Department of Mycology and K. B. Khart:. 
Plant Pathology, 

Faculty of Agriculture, B.H.U., 

Varanasi 221 005, June 20, 1975. 
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AN EMS INDUCED ‘ZEBRA’ MUTANT IN RICE 

The first reference of ‘Zebra’ striping was given by 
Ramiah and Ramantijam'^ who obtained seedlings 
with alternate transverse bands of white and green 
on the leaf blades in a pure line of rice. Sub¬ 
sequently similar ‘zebra’ mutants were reported in 
x-ray treated population of rice. In the present 
communication the phenotypic pattern and the 
inheritance of one zebra mutant obtained from an 
an American cultivated variety of rice, Saturn is 
described- 

The zebra mutant was obtained in the M^ popula¬ 
tion of EMS (0-4% aqueous solution, for six hours 
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r-roceeded by a presoaking of deluisked seeds for 
IS hours in distilled water) treated population. 
The frequency of this mutation was 7 in a popula¬ 
tion of 13195 (0-053%) plants. The fact that 
such mutation has been known to occur in natural 
as well as mutagen treated population is indicative 
that the gene(s) causing zebra phenotype might be 
sensitive to mutation as has been reported in the 
case of ‘Grandpa’ mutant in barley-h 

P/ie/ioiypic Expression .—The zebra character 
manifested shortly after germination. The seedling 
after germination became slender and pale yellow. 
The clear expression of zebra striping started from 
the first true leaf where it exhibited alternate 
transverse white and green bands. Generally 2-3 
white bands occurred in first and second leaves. 
The later leaves showed more white bands and a 
maximum of seven white bands per leaf were 
found in healthy seedlings. However, some plants 
showed variation in the distribution of white and 
green bands. In some cases the basal position of 
the leaves remained white and only the distant half 
or one-third of the leaves were green and hence 
it could be mistaken as virido-alba as per the 
classification of Gustafsson-^. But careful examina¬ 
tion reveals the difference. In the case of Virido- 
alba the basal portion of the leaves were white and 
the green pigments gradually became intense 
towards the tip whereas in the case of zebra mutant 
the two bands were clearly demarcated giving a 
characteristics zebra pattern (Fig. 1). 

After the transplantation of the seedlings, the 
band'ng pattern became inconspicuous in sub¬ 
sequently formed leaves. The cross bands 
gradually became more pronounced from the fifth 
leaf stage and remained upto seventh leaf stage. 
Thereafter the green and white bands coalesce and 
the clearity of white bands became blurred. Most 
of the secondary tillers at this stage appeared white 
with fine green streaks throughout the tiller includ¬ 
ing the flag leaf, the leaf sheath, the peduncle, the 
panicles and the spikelets. At th’s stage the plant 
produced large number of tillers and the dwarf 
habit became conspicuous. It exhibits chlorophyll 
deficiency almost similar to ‘Grandpa’ mutant of 
barley-k 

Unlike the zebra mecrotic genes reported in 
maize"' and sorghum^', the white bands in this zebra 
mutant did not develop necrosis but remained 
healthy and produced normal pollen and: healthy 
seeds. Probably the green portions provxled 
enough leaf area for no.-mal photosynthetic’function 
of the plants. 

Inheritance Patten :^.—Inheritance of zebra 
character was determined from the study of M.^ 
population as well as from the population of 


crosses between zebra and normal i saturn) and hs 
icciprocal and from the first back cross progenies 
of (zebra x normal) x zebra which indicated that 
the character was controlled by a single recessive 
gene (Table i) apparently having no maternal 

Table 1 


Se;.>reffation ratios for normal : zebra phenotypes 


Progeiies 

Nor¬ 

mal 

Zebra Total 

Ratio 

2 p value 

between 

Ma— 1 

244 

78 

322 

3:1 

0-102 O-gO-0-70 

2 

346 

113 

459 

3:1 

0-018 0-90-0-80 

3 

287 

99 

386 

3:1 

0-085 0-80-0-70 

4 

236 

77 

313 

3:1 

0-016 0-90-0-S0 

5 

177 

57 

234 

3:1 

0-050 0-90-0-SO 

Zebra 

Normal 

400 

136 

536 

3:1 

0-3S0 0-70-0-50 

Normal • 

Zebra 

386 

127 

513 

3:1 

0012 0-95-0-90 

(Zebra 

Normal 

177 

168 

345 

1 :1 

0-234 0-70-0-50 


Zebra) - BC. 1 


i 



Fig. 1. Photograph, of a 65 days old zebra 
seedlings. 
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effect and the zebra locus might also be linked with 
dwarfing habit. 

Some of the mutant progenies as well as and Fo 
progenies showed a high degree of chlorophyll 
deficiency at seedling stage, with leaves completely 
while or rarely with only one or two green trans¬ 
verse bands. Some (4 to 5% ) of these seedlings 
died within 15 to 25 days after germination and 
this may, however be accounted for, a recessive 
lethal deficiency of zebra mutants, a situation very 
similar to that observed in many of the induced 
mutants which are sub-vital”. 

From the present findings it has not been possi¬ 
ble to outline any definite explanation to account 
for the development of zebra pattern in leaves. 
However it is noticed that under ambient tempera¬ 
ture and diurnal fluctuation of light, the zebra 
pattern of leaves is expressed better whereas change 
in these factor leads to irregularity in the expression. 
This suggests that possibly under the influence of 
temperature and light fluctuation in day and night 
the zebra gene results in such localized chlorophyll 
development of leaves. 

The authors arc grateful to Dr. S. Y, Padmanabhan, 
Director, and Dr. M. K. Roiit,^ Principal, Ravenshaw 
College, Cuttack, for initiating inter-institutional 
collaboration programme under which the senior 
author availed the laboratory facilities of this 
Institute to carry out the present investigation. 

Cytogenetics Laboratory, A. K, Nanda.'" 

Central Rice Research Institute, R. N. Misra. 
Cuttack 753 006, Orissa, Mm’ 2, 1975. 
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A CYTOGENETICAL NOTE ON DOUBLE- 
GRAINED RICE (ORYZA SATIVA L. VAR. 
PLENA PRAIN) 

Oryza sativa L. var. plena Prain is popularly known 
as double-grained rice, cultivated in localised areas 
in West Bengal as wet season crop. Sikder-^ studied 
its floral morphology in detail. Two types of grains 
are found in this variety, long and short. The 
present note deals with the karyotype and meiotic 


studies on plants, grown from these two types of 
grains and compared with the normal single-grained 
variety. 

The long and short and the normal grains were 
de-husked and germinated in Petridishes on moist 
filter paper. Suitable root tips were selected, 
pretreated with aqueous solution of Aesculine^ --, at 
8° C for 3 hours and fixed in Propionic acid alcohol 
1 : 2 for 30 min. Propiono-orcein staining technique 
was followed. For meiotic study, Propiono-carmine 
staining technique was followed after fixing the 
spikelets in propionic acid alcohol 1 : 2 for 
24 hours. 

Somatic chromosome number, karyotype configura¬ 
tion and haploid number of these three types of 
plants are given in Tables I and H. 

Table I 

Somatic .chromosome number and karyotype 
configuration of 3 plants grown from 
double-grained rice 


Source 
of the 
taxon 

Somatic 

chromo¬ 

some 

nunrber 

Types observed 

Ranges 
betv cen 
short 
and long 
chromo¬ 
some 
in. /A 

A 

B 

C 

Long grain 

. 2 n 26 

4 

8 

14 

0-8-2-2 

Short grain 

. 2n ^22 

4 

10 

8 

01-20 

Noimal grain . 

. 2 A? - 24 

4 

6 

14 

0-8-2-5 


Type A: Medium size chromosome with secondary 
constriction. 

Type B: Medium size chromosome with median, to 
submedian primary constriction. 

Type C: Short size chrontosome with median to 
subinedian primary constriction. 

Table II 

Haploid number of 3 plants grown from 
douhJe-grained rice 


Source 
of the 
taxon 

Total 

number 

of 

cells 

observed 

12 n 

13 U 

11 

IT Percentage 

Long 

65 

15 

45 

5 

12 

IT, 23 

grain 





!3 

r.I, 69-3 






11 

n, 7 3 

Short 

65 

18 

Nil 

47 

12 

n, 27-7 

grain 





13 

ri:, Nil 






11 

If., 72-3 

Normal 

65 

55 

5 

5 

12 

n, 84-6 

grain 





13 

n, 7-7 






11 

II, 7-7 
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The norma] chromosome number of rice- (Oryzci 
sariva L.) is 2// 24. In the present investiga¬ 

tion, two different chromosome numbers have been 
observed from the plants developed from the twO' 
types of grains obtained from the double-grained 
variety. In the plants developed from long grains, 
the chromosome number was found to be 2 /i == 26 
and at meiosis, 69Vo cells had n = 13 chromosomes. 
In the plants developed froim short grains, the 
somatic chromosome number was 2 ii — 22 and 72% 
of the cells showed //< = 11 bivalents in meiotic study. 
Thus, the two types of plants developed from seeds 
of the same double-grained variety, selected from 
bulk showed somatic chromosome number of 26 and 
22 which are unusual for Oryzci sativa L. as the 
parent variety had the normal chromosome number 
In ~ 24. 

It is remarkable that in nearly all the two types 
of plants derived from the double-grained rice, the 
karyotype difference is not pronounced (Figs. I a. 3 a 
and 5 a) and no distinction can be made between 



Figs. \~5 a. Fig. 1, 1 n and 2. Somatic meta¬ 
phase, idiogram and diakinesis of the plant, grown 
from long grain showing 2 n — 26 and /z — 13 
chromosomes. Figs. 3, 3 n and 4. Somatic meta¬ 
phase, idiogram and meiotic metaphase of the 
plant grown from short grain showing 2 n — 22 
and 11 chromosomes. Figs. 5 and 5 a. Somatic 
metaphase and idiogram of the plants grown from) 
the normal grain. 

one taxon and another on the basis of the karyo¬ 
type. The presence of 2 n = 26 and 2 n — 22 chromo¬ 
somes, indicates the evidence of aneuploidy at an 
intravarietal level. It is likely that in the natural 
population of the double-grained variety, sponta¬ 
neous occurrence of triploids and monosomies is quite 
possible. These may give rise in later generations to^ 
heterogeneous plants giving tetrasomic {2n -}- 2) 
and nullisomic (2 n — 2) plants which, may have 
.survived in natural selection. 


The authors are grateful to Dr. K. Sengupta, 
Director of Agriculture, West Bengal and to Dr. D. 
Mukherjee, joint Director of Agriculture (Research), 
for their keen interest in the work. 

Rice Research Station, P. Mukherjee, 

Chinsurah, West Bengal, A. K. Mitr.\. 

May 20, 1975. D. K, Mukherji. 
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CHROMOSOMES PAIRING IN AN 
AUTOTRIPLOID RICE 

Identification of autotriploids in a short duration, 
photo insensitive rice variety which can be grown 
n both dry and wet seasons, will be useful for 
the development of aneuploid lines. The meiotic 
behaviour of such an autotriploid, isolated from' 
M^, population of the variety Sona (lET. 1991) 
treated with aqueous solution of EMS for 

6 hours preceded by a preS'Oaking in distilled water 
for a period of 6 hours is reported here. The 
frequency of occurrence of this autotriploid was 
3 (0-()5v' ) oot of 5437 population. 

This triploid exhibited gigas habit, having long 
bold spikelets, increased plant height, short and 
robust awn similar , to the earlier reports of 
spontaneous autotriploidS'%'^«^TiT2T5^ The pollen 
and spikelet sterility observed in this triploid were 
94-3% and 99*7% respectively, compared to the 
earlier reports (from 76*3% to 88*4% in the case 
of pollen and from 96*6% to 99*4% in the case 
of spikelet)"^5 

Cytological study of meiosis in autotriploids has 
been attempted by many earlier workers^-^-k 
who reported various types of meiotic abnormalities 
regarding the number and type of multivalents. 
However, the maximum number of trivalents were 
observed in the autotriploids so far was 10 per 
PMC^-. Cytological analysis of PMCs at metaphase 
and anaphase I stages in the autotriploids reported 
here revealed the occurrence of very high frequency 
of trivalents followed by bivalents and univalents 
in lesser frequency. The maximum number of PMCs 
showed 11 trivalents whereas the frequency of 
trivalents ranged from 4-12 (Fig. 1) and the bivalents 
and univalents varied from 0-6 per PMC (Table I). 
The occurrence of equal proportion of bivalents and 
univalents indicated that they might have arisen due 
to the failure of formation of trivalents or to early 
terminalization of chiasmata. 
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1- 

V 

145 

894 

1-10 

6 

2.__ 

94 
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0-4 

1 

3. V 

77 

104 

0-4 

0 

103 

200 

0-5 

1 

5. ^ 

23 

38 

0-5 

0 

\ / 





6. V 

59 

40 

0-4 

0 

27 Trivalents 

145 

1418 

l~12 

11 

27 Bivalents 

145 

310 

0-6 

1 

27 Univalents 

145 

262 

0-6 

I 

27 Quadrivale.nts 

145 

2: 

0-2 

0 



Fig. 1. PMC at metaphase I showing a maxi¬ 
mum of 12 trivalents (9 frying pan, 1 chain and 
2Y shaped). 

Critical analysis of frequency and types of multi¬ 
valent association, has not been done in aiitotri- 
ploids. In the present study, trivalents of frying pan 
type occurred in a maximum frequency followed by 
the concentric ring and chain types. The least 
frequent was the triangle type. The extremely low 
recovery of such a configuration might be either due 
to chance association, or one of the constituent 
chromosomes in such a trivalent would have two 
identical arms. However, the latter possibility is 
less expected in the present case, since out of a 
total 1418 trivalents scored in 145 PMCs at MI only 
23 PMCs showed the triangle type. Although the 
maximum frequency of trivalents per cell was 11, 
maximum number of frying pan shaped was six per 
PMC. The orientation of the trivalents and the 
disjunction at anaphase I lead to the formation of 
aneuploid gametes. In some PMCs (19) however, 
1 to 2 quadrivalents were observed. Since most 


of them were chain types, they might have occurred 
probably due to chance or loose associat-on of Is and 
Ills, although the segmental homology of the con¬ 
stituent chromo.some leading to quadrivalent forma¬ 
tion might not be ruled out. 

Anaphase I exceedingly normal, (he disjunction 
being 17-19 in maximum cases and only 7c/. of 
PMCs at anaphase I showed 22-14 and out of 
26 PMCs studied at anaphase I, 12-24 or 13-23 
disjunction could not be observed indicating that 
n 1 pollen formation might be as such less. 
Further at telophase I, 1-8 laggards were observed. 
In one case, 3 I Is exhibited non-disjunction and in 
another a trivalent, behaved likewise. The lag¬ 
ging chromosome often got themselves distributed 
to the poles. Mitotic division of the univalents 
also occurred in a few cells. Probably at metaphase 
II the laggards, }.e.. both univalents and half 
univalents were not included and were eliminated 
as restitution nuclei. • 

The second meiotic division was analysed in a 
limited number of cells. At anaphase 11, it was 
observed that many of the lagging univalents were 
not included in the, normal chromosome movement 
during the second meiotic division. The univalents 
or the half univalents which were not included in 
nucleus at the end of meiosis could be found a.s 
micro-nuclei again at the tetrad stage. Thus, the 
apparent similarity in distribution of chromosomes 
at A II and A I, is in agreement with the observa¬ 
tion of Munzing^ and Lange and WagenvoorP' in 
Solanum. 

The authors are grateful to Dr, S. Y. Padma- 
nabhan. Director, for providing the facilities and 
constant encouragement. 

Cytogenetics Laboratory, P. Shn. 

Div sion of Genetics, R. N. Misra. 

Central Rice Research Institute, 

Cuttack 753 006 (Orissa), June 30, 1975. 

1. Hu, C. H. and Hu, S. Y., 7. A^ri. Assoc. 

China, (n-2), 1965, 52, I. 

2. and Ho, K. M., Bot. B. Acad. Sinica, 
in-2), 1963, 4, 30. 

3. Ichijima, K., Proc. Imp. Acad., 1934, 10, 3H8. 

4. Karibasapa, B. K., Cinr. Sci., 1961,’ 30, 432. 

5. Katayama, T., Jap. J. Breeding, 1963, 13, 15. 

6. Lange, W. and Wagenvoort, M., Eaplivtica 

1973, 22, 8. 

7. Morinaga. T. and Fukushima, E., Jap. J. Jirced 

1935, 7, 207. 

8., Muntzing, A., Hereditas, 1933, 17. 223. 

9. Nakamori, E., Proc. Imp. Acad., 1932, 8, 528. 

10. Ramaniijam, S., Genet.. 193735. 183. 

11. Ram'ah, K., Parthasarathy, N. and Ramaniijam, 

S., Curr. Sci. 1933, 2, 170. 

12. Rao, G. M. and Reddi, M. V., Cvtolo^ia, 1973, 

36 (3L 509. 

13. Sen, S. K.j Nucleus. 1964, 7. 15. 

14. Shastry, S. V. S. and Misra, R. N., Ihid., 1964, 

7, 93. 

15. Shiga, M. Agri and Hevtl, 1935, p. 10. 




907 


Val, 44, No. 24 1 
Dec. 20, 1975 J 


SHORT SCIENTIFIC NOTES 


Foot-rot of Oats Caused by Sclerotium roifsii 

Oats {Avena saliva), grown in experimental plots, 
were severely diseased in the Hag leaf stage at the 
Agricultural College Farm, Hebbal, in February 
1975. A close examination of the affected plants 
indicated foot-rot symptoms, marked by dark-brown 
discolouration at the collar regio-n, covered by a 
white cottony mycelial growth. On uprooting such 
plants, the stem gave away breaking easily at ground 
level. In-advanced conditions, numerous sclerotia 
were seen on the collar region. Isolations from 
the infected portions yielded Sclerotium roifsii Sacc. 

For testing pathogenicity, the fungus was grown 
on cornnieal sand medium for a week and mixed 
into the top layer of sterilized soil filled in 6" clay 
pots. Surface sterilized oat seeds were then sown. 
Typical root-rot symptoms were observed 30- 
35 days after sowing. The organism was reisolated 
from such infected plants. 

Although this pathogen has been reported on. 
several hosts from India, there is no record of this 
pathogen on oats. This constitutes a first record 
of S. roifsii on oats from India. The culture has 
been deposited in the culture collection of Depart¬ 
ment of Plant Pathology, U.A.S., Bangalore 
(No. 124). 

Grateful thanks are due . to Dr. H. C. Govindu 
for providing facilities. 

Dept, of Plant Pathology, V. V. Sulladmath. 
College of Agriculture, T, B. Anilkumar. 

U.A.S., Bangalore-24, P. C. Hirumath. 

July 9, 1975. 


A New Record of Safflower Wilt Incited by Fusanum 
solani 

Singh el al. (1975) reported two wilts of safflower 
incited by Fusariuni species from Varanasi region. 
A third disease incited by another species of 
Fusarium was observed recently in Varanasi region. 
The disease is characterised by the abnormal 
growth including short internodes and at times 
plants appear bushy. The main tap root under¬ 
goes rotting and cluster of adventitious secondary 
roots develop to keep the plant alive for some 
time. 

The lamina on both sides of the midrib are not 
even, leaves become sickle shaped. Sometimes the 
leaves become as narrow as a tape ; veins and 
midrib become indistinguishable. Numerous dot 


like brown spots appear on the upper surface of 
the cotyledonary leaves. Sometimes 30% inhibition 
of seed germination has been recorded. 

A species of Fusariuni was isolated from diseased 
roots. The mycelium is cottony or spreading type 
on PDA, ffoccose or submerged on, Richard’s medium. 
Colour changes from white to orange finally to 
grey. Rate of growth 1*01 cm to 2 cm per day on 
PDA at 32'* C. Microconidia abundant, 3-septate, 
14*8-37*0 X 5*5-7-4/^. Chalamydospores terminal 
or intercalary sometimes in long chains, smooth 
walled. The pathogen has been identified as 
Fusariuni solani (Most) Sacc. The identification 

has been confirmed by the Commonwealth Mycologi- 
cal Institute, Kew (U.K.) (IM1-186540). Patho¬ 
genicity test was carried out in pots. Soil of the 

pot (soil : sand : FYM.~3 : 1 : 1) was infested with 

the fungus previou.sly grown on sand maize meal 
medium at the rate of 1*5 gm of inoculum 
per 100 gm of soil. Seven days after infestation, 
surface sterilized seed were sown. Hqual number 
of unifested pots served as control. Typical 
symptoms were observed even at the cotyledonary 
.stage while the control plants remained healthy, 

thus, confirming the pathogenicity of /’. solani on 
safflower. This is the first record of F. solani 
inciting wilt of safflower. 

Thanks are due to Dr. C. Booth, for confirming 
the identification of the pathogen. 

Departmeit of Plant D. K. Cmakraiiar'ii. 

Pathology, A. K. Sincjm. 

Faculty of Agriculture, K. ('. Basd Cmaudiiary. 
Benaras Hindu University, 

Varanasi 221 005, India, August 8, 1975. 

1. Singh, A. K., Chakrabarti, D. K. and Basil 
Chaudhary, K. C, Curr. Sri., 1975, 44 (II), 
397. 


Treatment of Amphistomiasks in Sheep 

Amphistomiasis is one of the most serious para¬ 
sitic diseases of the sheep which takes a heavy loll 
every year (Alwar, 1959). Acute amphistomiasis is 
fairly widespread in Bihar and occurs from October 
to March, after rains where potential snail vector 
Indoplanorhis exists. This note assess the efficacy of 
combined anthelmintic treatment. 

The affected sheep were showing typical 
symptoms of the disease, anoraxia, bottle-jaw, andi 
foetid diarrhoea, and were passing immature amphH 
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stomes in their loose faeces. Post-mortem examina¬ 
tion of 5 animals revealed numerous immature and 
mature amphistomes in the duodenum, abomasum' 
and rumen assignable to Cotylophoron and Gastro- 
thylax spp. 

From this flock, 30 animals showing similar 
typical symptoms of the diesase were divided into 
3 equal groups, -Group ‘A’ was given 1 ml carbon 
tetrachloride (C.T.C.), with 3 ml liquid paraffin sub¬ 
cutaneously at the thigh region along with 5 gm of 
Hexachloroethane orally. Group ‘B' was given 
C.T.C. as above with 100 mg He.xachlorophene orally. 
Group G’ was given 1 ml C.T.C. orally with rice gruel 
after copper sulphate swabing. 

After a week there was marked improvement in 
the general condition of animals of group ‘A’ and 
‘B’ with only 2 and 1 deaths respectively. After 
15 days all faecal samples from these groups were 
found negative for either amphistome eggs or their 
immature stages and the sheep' recovered com¬ 
pletely. Animals of group ‘C showed aggravated 
diarrhoea probably due to irritant action of the 
drug on the abomasal mucosa. Eight sheep died 
within a week and only 2 recovered. 

These results suggest that carbon tetrachloride 
alone per os is not very effective but combination 
of antholumitic like Hexachloroethane or Hexa- 
chlorophene orally with C.T.C. subcutaneously 
proves more effective in natural outbreak of 
amphistomiasis in sheep. This supports the work 
of Mitterpak (1958) on Faciolkisis of sheep. 

Disease Investigation J. S. Ahluw.alia. 

Control and A. N. Singh. 

Livestock Production Centre, 

Patna 800 014, Bihar. 

August 5, 1975. 

1. Alwar, V. S., “Amphistomiasis—A review of 

literature," Indian Vet. 7., 1959, 25, 41. 

2. Mitterpak, J., “Profylakticka dehelmintizacia, 

Zaklad bojas fascioloson domacich Zvierat,” 

Abst. Vet. Bull., 1959, 29, 320. 

Diseases of Fruits from Haryana. I. A New Fruit Rot 

of Zizyphus mauritiana Lamk. 

A disease of Ber fruit (Zizyphus maurifuina 
Lamk.) was observed and collected during March- 
April 1975 from the orchard of Haryana Agricul¬ 
tural University. The infected fruits were charac¬ 
terised by small, slightly depressed, dark-brown 
spots near the stem end. The erumpent pycnidia 
developed on these spots. Lesions were noticed on 


the ripe t'ruits. The lesions were irregular in shape 
measuring 15-25 mm in diameter. 

The fungus was isolated on Czapek's medium and 
the cultural study of the fungus was done at 25°. 
The pathogenicity was proved by putting the spore 
suspension on the fresh and healthy fruits after 
slight injury. infection was established after 
72 hours of inoculating the fungus on the healthy 
fruits and same types of lesions were formed. 

The morphology of the fungus under study 
resembles that of Sphaeropsidaceous genus FJionia 
described so far. It differs from other reported 
species in morphology and parasitism. It also 
differs from Phoma zizyphi Pat. in having smaller 
pycnidia and larger conidia. Therefore, a new 
species, T/z., Phoma hissarensis is being proposed 
to accommodate this fungus. 

Phoma hissarensis spec. nov. 

Coloniae in agaro Gzapeks' primo ablae et 
ffoccosae turn pallide brunneae vel brunneae. Pycnidia 
evolvuntur in culture, nemerosa, fusee brunnea. Pycni¬ 
dia globosa vel subglobosa, ostiolata, erumpentia, 
107. 10 X 92-82 (85-68-128-52 X 71-40-114-24)m 

in diam. Conidiophora simplicia, hyalina, 
Conidia unicellularia, hyalina, ovales Vel ellipticae 
3-4-10-2 X 3-4 a. 

Colony on Czapek's agar white and fiuccose then 
turned into light brown to brown in colour. 
Numerous dark brown pycnidia form in culture. 
Pycnidia globose to subglobose, ostiolate, erumpent. 
measuring 107-10 x 92-82 (85-68-128-52 x 71-40- 
114-24) p. in diameter. Conidiophore simple, 
hyaline. Conidia unicellular, hyaline oval to 
elliptical, measuring 3-4-10-2 x 3 *4 a. 

Varietal reaction of Zizyphus fruits tO' the above 
described fungus revealed that out of five varieties 
employed Seo-Bahadurgarhia was highly susceptible 
and it was followed by sonahari No. 5, Kaithi, 
Banarasi Karaka and Umran. 

The culture is being deposited in Plant Pathology 
Laboratory, HAU Hissar (PPHAU 67), Herb. 
Crypt. India. Orient lARl, New Delhi and CMi, 
Kew, England. 

The authors are grateful to Dr. B. S. Chundawat, 
Head of the Department, for providing laboratory 
facilities. 

Department of Horticulture, P. C. Gupi a. 

Haryana Agricultural University, R. 1.. Madaan, 
Hissar (Haryana), Au<^ust 6, 1975. 

1. Saccardo, P. A., Sylloge Fiim^oriim, Pavia, 
Italy, 1899, 14, 869. 



VoL 44, No, 24 -] 
Dec. 20, 1975 J 


909 
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Physiological Aspects of Dryland Farming. 

Edited by U. S. Gupta. (Oxford and IBH' 

Publishing Co., New Delhi), 1975. Pp. xv -f 391. 

Price : Rs. 80-00. 

This book edited by Dr. U. S. Gupta, Plant 
Physiolog’.st, Haryana Agricultural University, 
Hrssar, India, contains nine review articles con- 
Ir.buted by various authors. In the article on 
physiological principles of dryland crop production, 
E>i. Arnon of Settlement Study Centre, Rehovot has 
dealt with the' interrelal'onships among climatic 
liiclors, evapotranspiration and crop yield, and 
management practices for improving the water 
supply available to the crop, and its efficient use. 
hhe topics of drought' injury and resistance of crop 
plants by Dr. Larson of University of Mussouri, 
the effect of humidity on crop production 
hy Dr. O’Leary of University of Arizona and 
photorespiration in relation to crop yield 
by Dr. Goldsworthy of Imperial College of 
Science and Technology, London, have covered 
various aspects of drought stress in plants, related 
physiological processes and their effect on crop 
yields. The relationships of humidity and photo¬ 
respiration on crop yields show interesting avenues 
for further research. 

The role of mutches in dryland agriculture 
by Dr. Unger, Soil Scientist of USD A, Texas, deals 
with the effect of mulches on soil moisture con¬ 
servation and, other soil environment and plant 
factors. The role of antitranspirants in arid agricul¬ 
ture presented by Dr. Davenport and Dr. Hagan of 
University of California, contains the effect of the 
use of anti-transpirants on transpiration and photo¬ 
synthesis processes. While use of mulches for high 
value crops is possible, the use of antitranspirants, 
in general, has been found to curtail both transpira¬ 
tion and photosynthesis in plants. The topic on root 
patterns in crops as related to water and nutrient 
uptake dealt by Dr. Hurd and Dr. Spratt of Canada 
Department of Agriculture has brought out the 
possibility of increased crop yields with practices 
that favour root growth. Wind effects and their 
amelioration in crop production by Dr. Sturrock of 
Department of Scientific and Industrial Research, 
New- Zealand and Heat Unit concept of crop maturity 
by Dr. Iwata of To-hoku National Agricultural 
Research Station, Japan are the other topics covered 
in th's book. 

This book is very useful for teachers and 
research workers in plant physiology, plant breeding 


and agronomy as a reference book. The effort 
made by Dr. U. S. Gupta, in editing this book by 
compiling the research papers of high standard is 
commendable. The quality of printing and get up 
are good. 

G. V. H.\v.\nagi. 


The Organic Chemistry of Tellurium. By K. J. 

Irgolic. (Gordon and Breach Science Publishers. 

New York), 1975. Pp. xiv ^ 452. Price £ 12.80. 

The stated purpose of this book is to completely 
present the field of Organic Chemistry of tel¬ 
lurium. The author has admirably achieved th-s 
in sixteen chapters starting with an account on 
structure and properties of elemental tellurium and 
concluding with an appropriate chapter on B:olog> 
of organic tellurium compounds. The organic 
compounds of tellurium have been treated in a 
systematic fashion, dealing with ia) Methods of 
introducing tellurium in organic molecules, (b) Com¬ 
pounds containing carbon-tellurium single bond, 
(c) Carbon-tellurium moiety, id) Tri and tetra- 
organyl tellurium compounds, (e) Heterocyclic 
tellurium compounds and (/) Tellurium contain¬ 
ing polymers. 

It is pleasing to see a chapter on Nomenclature 
of Organic tellurium compounds and a valuable 
chapter on physicochemical investigations on 
organic teliOrium compounds. This latter chapter 
presents useful data on infrared, ultra-violet and 
visible, nuclear magnetic resonance, mass spectral 
and other structural studies so far carried out in 
this type of compounds. A noteworthy feature 
be-ng the appendix which describes the patents 
taken on organic tellurium compounds. The 
patents are classified according to the country, 
compound, reference and claim. This will be 
useful for those who have interest in application 
oriented research. 

Each chapter is complemented with tables 
describing the methods of preparation and 
physical properties of compounds and neat figures 
depicting the reaction schemes. These will be 
very useful for a synthetic chemist and also for 
those who wish to venture into this field. It is 
heartening to see a section on coordination com¬ 
pounds having tellurium as donor. 

This book gives not only a comprehensive 
account on the organic tellurium compounds but 
also indicates a good deal which remains to be 
done. It represents a good beginning for future 
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growth of research in this fiejd. The author has 
done a creditable job of presenting the scattered 
information in a systematic, logical, and lucid 
form. 

This, book may be expected as a standard; 
reference work in the organic chemistry of 
tellurium and should be available in all chemistry 
Libraries. 

V. Krishnan. 


Laboratory Manual of Plant Pathology. By V. N. 

Pathak. (Oxford and IBH Publishing, Co., New 

Delhi), 1974. Pp. ix + 212. Price Rs. 16-50. 

There are 2 parts and in part 1 a general idea is 
given on handling glassware and equipment, use 
of microscope, acquaintance with plant pathogens, 
their isolation and. purification, reproduction, 
collection and preservation, staining, physiology, 
chemical control and heat therapy. These 

are covered in the form of a series of exercises, 
30 in all. 

In the second part which relates to examination 
of plant diseases, a number of them are mentioned. 
The entire book is in the form of a laboratory 
manual and since most of the well-known diseases 
affecting crop plants, vegetables and fruits are 
discussed, the book will serve a useful purpose 

for students of agriculture. 

K. SUBRAMANYAM. 


The Biology of Cancer. By Armin C. Braun. 
Addison-Wesley Publishing Company, Massa¬ 
chusetts, U.S.A.), 1974. Pp. xi -{- 
This book is primarily intended for beginners 
who have a background knowledge in the basic 
biological sciences and who are interested inf 
gaining insight into our understanding of the 
cancer problem. An attempt is made to identify 
the essential biological concepts that underlie the 
tumerous state and to critically evaluate the 
premises upon, which prevailing thought in the 
field of experimental oncology is based. 

In addition to being a medical problem of 
greatest urgency, cancer represents one of the most 
fundamental and challenging areas for study in the 
basic biological sciences. The experimental 
oncologist will have to explain as to why cancer 
cells divide persistently and in an unrestrained 
manner in their hosts and why such cells invade 
underlying normal tissues and metastatize to distant 
sites, while the grow’th of all normal cells is 
precisely regulated. 


r Curiehi 
L Seiei^cls 

The existing knowledge pertaining to 
dynamic problems are subjected to a c 
analyses and many facets of the ‘Biology of C 
are lucidly presented in six chapters of thi^’ 
vol lime. 

After a brief general introduction coverii 
broadway the distinguishing characteristics of 
tumour cells, the causes of cancer and the role of 
hereditary factors in carcinogenesis, the author 
discusses at length “The Development of autonomy”, 
'"Somatic mutations”, ‘"Addition of new genetic 
informations”, ‘The epigenetic changes' and .‘Biologi¬ 
cal approches to the control of cancer” in the 
succeding chapters, 

M. SiRsi. 

Insecticides of the Future. Edited by Martin 
Jacobson. (Marcel Dekker, Inc., Now York), 

1975. Pp. V H- 93. Price : $ 9.50. 

In many countries approaches to insect pest con¬ 
trol are now being re-oriented to decelerate, if not 
altogether halt, the ecological imbal'^'^''''s ‘ •‘•■'fr 

from the widespread and ofte’^ 
of organic insecticides, 
are available and the pi . 
appeared at a most opr 
Ihe present possibilities 
developing rational insect 
the least disruption of the 
collection of articles writtei» 

authorities and first published in * 

Letters. 

The editor explains the background of the virh- 
ject in a short introduction, which is follr 
five articles dealing, respectively, with the a 

parasitoids and predators in biological - 

insects, pathogenic micro-organisms as 
in.sect suppression by manipulating natural’ 
as well as .synthetic sex pheromones, sex-t'. 
lion of insect populations as a method dr-'COhtrol, | 
and the development and possible applications of 
morphog'ar»tetic agents (chemicals which interfere 
with the growth and development of insects) in \ 
insect control. While each of these methods can 
be employed by itself one or more of them will 
also easily fit into any scheme of integrated eon- 
trol o>f pests. ^ 

Each article is an excellent review covering the 
author’s own published and unpublished work and i 
al.so the significant contributions of many other 
scientisl.s, which are listed at the end. A ciiinula- 
live author index is also provided. 

T. SankaRan. 
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